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Overview of Being a Mathematics
Teaching Assistant at UW






Chapter 1

Duties of TAsS

[Hilbert] believed that nothing much was absorbed until it was heard several times.
\Five times, Hermann, ve times!" was the memorable advice he gave to Weyl when
that young man started his lecturing career. \Keep computations to the lowest level of
the multiplication table" and \Begin with the simplest exam ples" { these were other
favorite rules. { from Hilbert, by Constance Reid, Springer 1970, p. 104.

This chapter gives an overview for TAs (and lecturers) of theresponsibilities to their
students and each other. Although many TA assignments di em detail from the \typical"
assignment that is the main focus here, this description imcates an appropriate workload
for a typical TA. Most topics touched on here are discussed more detail in other chapters.

The usual assignment for most new, and many experienced, TAsto teach two quiz
sections for a calculus or precalculus course, or to teacheoquiz section and work in the
Math Study Center [MSC] for six hours a week. These coursesuvealectures on Monday,
Wednesday and Friday; each quiz section meets on Tuesdaysdabhursdays. TA duties
include preparing for and leading class, holding o ce houtshelping with quizzes and tests
(at least grading, possibly writing), facilitating group work, and communicating with the
lecturer in charge of the course.

For math 124 and 125, the rst two quarters of the \basic" calclus sequence, each quiz
section meets for an hour and a half one day a week and for an hon the other day. These
quiz sections are limited to 27 students each, and a typicadture has three such sections.
(Class size sometimes is increased by up to approximately?a0 Such \overload" decisions
are made by the lecturer and Math Student Services.) Thus a TAvith two quiz sections in
these courses teaches ve hours of class each week and a tofalfty-some students (with
half of those students in class at any one time).

Our other beginning courses typically have lectures of 16€dents divided into four quiz
sections of 40 students, each which meet for an hour twice aeke (As above, \overloads"
may increase these class sizes by up to approximately 10% tla discretion of the lecturer
and Math Student Services.) Thus TAs in these courses teachur hours of class per week
with a total of about eighty students (half in class at any ondime).

Other TA assignments in the math department include gradindgor advanced undergrad
or graduate courses, \tutoring”" in the Math Study Center, a snall number of computer-
related jobs, and teaching (i.e. serving as the lecturer foan independent section. The
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latter type of assignment is available to experienced TAs,nd includes a variety of courses
and schedules. This chapter concentrates on quiz-secticssgnments.

A regular TA appointment is considered to be a half-time jobYour duties are considered
to be a 50% appointment, with an estimated average workload tventy hours per week. The
Mathematics Department expects you to take this job seriolis Undergraduate education
is a major component of the department's mission. At the sam&éme, the job should not
overshadow your graduate study. The dual demands of teackirand studying for your
own courses sometimes can be overwhelming. Do not hesitateask for help and advice.
With regard to teaching, assistance is provided by a numberf @eople: Mentor TAs, the
Lead TA, the TA Coordinator, and your lecturer. If you nd that your teaching duties are
outweighing your studies, contact these people as soon asgible to help you balance your
demands appropriately.

1.1 Goals of Quiz Section

Merely hearing something, even Hilbert's \ ve times," selém produces understanding or
facility. Students need to engage the material actively tond out where they are having
di culties; then they need to be able to get help on those paitular points. The main goals
of quiz section can be summarized as follows:

get the students actively involved with mathematics, and

provide the students with the opportunity to get their questons answered.

Although some lecturers answer questions or have student®nk on problems in lecture,

many don't and in any case more needs to be done. As the name ges}s, quizzes usually
are given in quiz section, and solutions for quizzes and testisually are discussed there. If
homework is collected, usually it also will be collected anckturned in quiz section.

Some lecturers give very speci ¢ instructions about quiz egon, for instance providing
worksheets or telling the TAs which problems or topics to dauss. Or they may specify
what you should not do, for instance forbidding discussion of homework problemin class.
(The philosophy in the latter case is that the homework prol@ms should be reserved for
the student work outside of class, with classtime used for @senting additional practice on
di erent problems.) Others leave it to the TA to decide what to cover.

The most traditional style for quiz section is the \questioranswer" format: the students
ask questions about the homework which the TA answers (or lés the class in discovering
the answers). If you use this format, beware of skimping on @paring for class! You still
need to work all the problems so you are sure how to do them, dege which topics and
problem types are most important to include (and which you v omit, to have time for the
most important ones), and prepare some additional questisror problems for the students
to work on if they run out of questions. Other class formats iclude assigning problems or
worksheets for students to work on individually, in pairs osmall groups, or asking students
to present homework or quiz solutions on the board.

Note that lecturing on new material isnot a good use of quiz section. That job should
be done in the main lecture. It may be reasonable to review kdégrmulas, problem solving
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steps, etc. in the context of working problems, but you shodlnot be lecturing. To achieve
the goals of quiz section, key points to remember are the f@ling:

Maintain good communication with the lecturer.

Don't duplicate the lecture's function.

1.2 The Format of Quiz Section

If a course has quiz sections it means that the students in theurse need an extra oppor-
tunity to work with the material and to practice what they have heard in lecturesunder
the guidance and with the help and encouragement of an instar (the TA). In lectures,
students mostly listen; in quiz sections students should dgomething active. It is essential
then that TAs not waste valuable quiz section time by \subedgng" in quiz sections.

Choose topics and modes. Decidewhat you want students to work on (the topic), and
how they will work (the mode). Examples of topics and modes aregn below. During
one quiz section you may want to have students work on more thaone topic and in
more than one mode.

Whatever you have decided to do in quiz section, it is a gooded to announce the
agenda at the beginning (\today we work on ...in the followig way ..."). This is
likely to make your work easier|students know what is on the ggenda, and such an
announcement also conveys to them that you mean business.

Examples of topics:

guestions raised by students

homework problems chosen by the students or by you

additional problems chosen by the students or by you

a worksheet created to develop particular concepts

a summary given at the end of a section of the course or of theagter

Examples of modes:

the TA at the board talking with the entire class

students working in groups

students working in pairs

students working solo then checking answers with neighbors
students at the board addressing the entire class

Some of these modes combine naturally. For instance, afteudents work in groups on
a problem, you might ask for volunteers to write solutions othe board, or you might lead
a class discussion.



The category of topics should naturally vary over the coursef the quarter. If you feel
that section is dragging or ine ective, make sure that you h& not gotten \caught in a rut"
by always employing the same type of topic. You should alsonyawhich mode you use unless
you have found that a certain mode clearly works best for a piacular section. Remember
that the goal of quiz section is active learning by the studes. While the most traditional
mode is for the TA to be at the board talking with the whole clas S, this mode
has the greatest danger of turning quiz section into a passiv e experience for the
students.

(This section was adapted from the handout \What to Do in QuizSection", by Caspar
Curjel.)

1.3 Responsibilities of a Quiz Section TA

The basic duties expected of all TAs assigned to teach quizsens are the following. Other
parts of this TA Manual contain more detailed discussion of any of these points.

1. Prepare for and teach quiz section; follow the lecturerjgolicy on what is covered in
section.

2. Hold at least two scheduled o ce hours per week (at least @nif you have a split
assignment), and make appointments as necessary to meetdsats who have schedule
con icts with your hours.

3. Follow the lecturer's policy on homework. If it is collead and your class has a home-
work grader, deliver it to the grader's mailbox and return gaded homework to students
promptly. &b

4. Administer, grade and return quizze$.
5. Keep records of the students’ scores, including backupptes?

6. Help grade tests, following any guidelines established lthe lecturer. Help proctor
and grade the nal exam®

7. Communicate with the lecturer and other TAs for the course(This point is discussed
further below.)

8. Attend weekly Monday afternoon meetings about facilitahg the Math 124/125 work-
sheets.d

9. Get evaluations and advice for improving your teaching.

10. Return the course textbook to C-36 at the end of the quantke

Notes:

a. Make sure somebody, either you or the grader, is keepingecord of the homework
scores. Even when the grader is tracking homework, many TAKké to make their own
record of scores before returning the papers. This practi€eeps them informed on how the
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students are doing, and provides a backup copy of the scoresdase the grader's copy is
not available. If you don't keep your own record, ask for a cgpof the grader's record every
few weeks. Similarly, it is a good idea to back up your own gradrecords. If your lecturer
gets the grades from you periodically, that serves the samerpose. Finally, make sure that
you keep all records, even if the student is no longer in youe&ion. Occasionally, students
transfer from one section to another and expect their homewoor quiz grades to transfer
with them. Sometimes they say something to their new TA or léarer who promises to get
the grades from the previous TA but who then forgets. Someties the mistake is not even
discovered until after grades are assigned, when a studeees his/her grade and believes it
is incorrect.

b. In the past, most lecturers assigned weekly homework (gled by a grader) and weekly
quizzes (graded by the TA). However, with the introduction © the worksheets in 124 and
125, some instructors have eliminated a majority (if not aJlof the quizzes. In this case, an
instructor may have a TA put grading time into the grading of romework or in grading of
the worksheets. Overall, the amount of time a TA spends graag should be the same under
either scenario.

c. Check the nal exam schedule { see the Time Schedule or astwy instructor { before
you make travel plans for the end of the quarter. Allow time fograding exams as well as
taking your own exams before leaving town. The nal exam for wst sections of 111, 112,
120, 124, 125, 126, 144, 145, and 146 is given on the &aturday afternoon after classes
end, and it is graded that weekend.

d. Math 124 and 125 have one quiz section per week that is desdtto worksheets.
The quiz section is 80 minutes long so that students have suient time to perform the
activities. Research indicates that facilitating groups equire a di erent set of instructional
skills than presenting concepts at the board. The weekly miegs will cover facilitation
skills in general and recommendations for the worksheet admstered in the quiz section.
The goal of the meetings is to get you prepared to facilitatene worksheets in less time than
would be possible if you prepared in isolation. The weekly ragngs take place on Monday
from 4:00 to 5:00 p.m. Any additional meetings with your leatrer should take place between
3:30 and 4:00 p.m. on Monday. Therefore, if you are TAing 124 &25, you should keep the
time slot 3:30 to 5:00 on Mondays open.

In addition, the lecturer may require one or more of the follwing.

1. Give the lecturer a brief report after each quiz section (al, e-mail, or hard copy:
lecturer's choice); and/or attend weekly meetings.

2. Create quizzes and/or worksheets for quiz sectiGih?

3. Contribute problems for inclusion on tests, and/or progtad quizzes and tests to check
for errors, confusing wording, appropriate length and di alty, etc.9

4. Meet together for test-grading sessions (as opposed tele@erson grading at a di erent
time and place).

5. Give each student a grade for their work in quiz section.



Notes (continued):

e. In courses with \long" (hour and a half) quiz sections, fadty should provide all
worksheets, quizzes and tests. (This does not preclude thecturer from asking TAs to
proofread or work and comment on problems, wording, etc., ia worksheet, quiz or test.)
In courses with only short quiz sections, TAs may be asked torite some worksheets or
quizzes.

f. Often TAs for one lecturer will take turns writing quizzes worksheets, quiz or home-
work solutions, etc. In any event, the lecturer may want to cack a draft before it is nalized,
and certainly should be given a copy of the nal version.

g. The collaboration between TAs and faculty on designing wksheets, quizzes and tests
should be viewed as part of the education of TAs about teachan

Thus the exact details of a TA's responsibilities are at the idcretion of the lecturer for
the course. However, it is not reasonable for a lecturer to pect all of the above. Also
note that it is not reasonable to require that TAs attend lectire; indeed, often their own
classes con ict with the lectures for which they are teachm In particular, if the lecturer
needs a substitute, other faculty members are the appropte&source. In the rare event that
an experienced TA is the best choice as a substitute lecturet should be considered as a
special favor, not as part of the TA's regular duties.

1.4 Communication

The teaching team for a lecture section, that is, the lectureand the TAs for the related quiz
sections, is responsible for staying in good communicatiol the students perceive that the
lecture and quiz section are not coordinated, they are liketo decide that one or both are
irrelevant or poorly taught.

Communicating with the lecturer before your rst class is vi tal. See the tip
list \Steps to Take Before the Quarter Begins" in Chapter 8 fo more information about
making this contact. Faculty should tell TAs before classebegin how the class will be
organized (homework requirements, quiz and test schedulgrading scheme) as well as the
faculty member's view on the function of quiz section in theaurse.

During the quarter, the TAs should be noti ed before the students about changes in
schedule, homework assignments, etc., and should know wietovered each week in lecture.
(A synopsis of each lecture, perhaps by e-mail, is even bejteTAs need appropriate advance
notice of meetings to discuss the course or to grade; reasoleaaccommodation of the TAs'
commitments as graduate students should be made in schedgjithese meetings. Faculty
should make clear any preferences on grading, e.g. guidesrfor partial credit.

Conversely,TAs should keep faculty apprised of what material is covered in quiz
section, and what student di culties or misunderstandings are revealed there.
Scheduling conicts should be communicated to the faculty ember as soon as possible,
preferably with suggestions of alternative times.

E-mail often provides the most convenient way of keeping irotich, but it also provides
special opportunities for annoyance. It's a good practiceotsend a brief reply to every
substantive e-mail your lecturer sends you. For instancd,the lecturer writes to you, \please
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pick up the quiz for tomorrow from your box" or \what do you think of this problem for the
midterm?" and gets no reply, she or he has no idea if you got thmeessage or when you will
act on it. A quick reply \will get it tomorrow before class" or \very busy today, will send
you an opinion by Wednesday morning" reassures the lecturand enhances your image as
a responsible TA.

Email only works if you check it regularly. We strongly recommend that you check
your math-department email daily.

Another di culty with e-mail concerns misinterpretation o f disagreements and criticism.
Comments made by e-mail rather than in person often seem hhrsr disrespectful even when
not so intended. If you have critical suggestions, make an appointment to dis Cuss
them in person. If someone else fails to follow this rule and sengilsu negative comments,
be slow to take o ence. Feel free to use the Lead TA or the TA Cedinator as a sounding
board or intermediary, if needed, in responding.

TAs who are graduate students in departments other than Math need to make
a special e ort to maintain good communication with the rest of the teaching
team. Please see the tip list for \non-Math TAs" in Chapter 13.

1.5 Absences

It is your responsibility to arrange for a substitute TA if yo u will miss a class! |If

you know in advance, tell your students and lecturer who wilbe substituting. One of the
tasks in \Steps to Take Before the Quarter Starts”, Chapter 8is to arrange for a partner to
cover for you should you need to miss class. In the rare caseamit is truly impossible to
get a sub, be sure to notify the Math Student Services O ce (53-6830) and your lecturer
as soon as possible, so they know what happened when studewfuiries occur.

For missed o ce hours you also should arrange for a substitetor make up the o ce
hours at another time. You almost always should be able to niéy your students and lecturer
in advance. In addition post a notice at the o ce-hour locaton (your o ce door, or the front
desk at the MSC) for any students who miss the announcements ¢lass. In an emergency,
call the Math Student Services O ce or the MSC and ask them to pst a notice.
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Chapter 2

Calculus and Precalculus at UW

We o er a number of di erent calculus courses to meet the neadof students with di er-
ent backgrounds and goals. Your students may ask your adviebout whether they should
switch to a di erent course. This chapter gives you an overew of the 100 level math courses
at UW, so that you can help such students towards the right choes. Always tell stu-
dents to check with an advising o ce (Math Student Services o r Undergraduate
Advising) before making changes in their schedules. As a TA, you are not respon-
sible for knowing all about prerequisites, distribution ad major requirements, etc. These
change rather frequently, and even faculty seldom know alhé details; help the students
avoid mistakes by telling them to check with an adviser.

The course sequences for which most TAs teach include
business algebra/calculus, 111/112;
physical science/engineering precalculus and calculu201124/125/126;

calculus for the biological sciences, 144/145/146.

Although certain sequences are intended for certain majorgou often will nd a mix of
intended majors among the students in your course. For exatep most business majors will
be in the 111/112 sequence, but you will also nd many psychamyjy majors there as well.
(This may seem odd, until you read the course description, dmote that psychologists need
to be at ease with data, graphs, and functions, especiallyghexponential.) The sections of
this chapter give more details on most of these sequences.

2.1 Course Websites

Every quarter you are assigned to be a TA, you should check tliepartment web pages for
information about your course. On the \Undergraduate Progam" page

http://www.math.washington.edu/Undergrad/

(reachable by clicking on \Undergraduates” on the departm& homepage), look for your
course under \Entry Level Courses" and \Syllabi of Selected00 and 300 level courses".
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(Your students can view these pages also; this is an addit@nreason to be familiar with
their content!)

Math 111, 112, 120, 124, 125, and 126 have \Materials Webgteavailable at

http://www.math.washington.edu/ m111/,
http://www.math.washington.edu/ m112/,
http://www.math.washington.edu/ m120/,
http://www.math.washington.edu/ m124/,
http://www.math.washington.edu/ m125/,
http://www.math.washington.edu/ m126/,

respectively (and linked to the department's \Undegradua@ Program" webpage). The 124
and 125 Websites are organized into week-by-week quarteteradars and provide:

suggested homework assignments,
a worksheet archive,
a quiz/midterm/ nal archive, and

miscellaneous comments.

The 111, 112, 120 and 126 Websites have materials that are adugpplementary nature (old
exams, standard syllabi, study aids, etc.).

2.2 Math 111/112

Math 111 probably will be very di erent from any Math course you've previously experienced.
It doesn't follow the example/problem/example/problem malel where one simply works
problems exactly like given examples, only with di erent nmbers. There are very few
drill problems. Many of the questions need to be answered Wwitvords instead of numbers or
formulas. The students will be challenged to think about idas rather than plugging numbers
into formulas. This makes some people uncomfortable at rstout most people nd that
they get used to it with experience.

The course introduces several techniques (especially iretrealm of working with graphs
using rulers) which might not be familiar to you. It also usesome language (terms from
business and economics as well as some idiosyncratic vodaty) which might be new to
you. It is not uncommon to hear the following sort of tale froma student: \I asked my
roommate/neighbor/older sibling/friend for some help. Sk/he is good at math, but she/he
couldn't gure it out. This stu is just too hard/weird!" We ¢ an't overemphasize the
importance of reading and thinking aboutall of the worksheets andall of the questions on
each worksheet (both for the students and for the instructat).

The following is taken from the introduction to the Math 111 ext:
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How to Use The Text

This isn't a traditional textbook. Rather than a lot of expostion, the main ideas of the
course are communicated through worksheets. Each workshéegins with one or more
Key Questions . The Key Questions are followed by a list of exercises.

You should begin each worksheet by reading and thinking abbtihe Key Questions. You
won't always be able to answer the Key Questions right away. hat's what the exercises are
for. They will lead you to an understanding of the issues inWeed and, we hope, to answers
to the Key Questions.

Each exercise is numbered, Iik . You should work all of the exercises carefully.
Sometimes, you might not see right away what it is that they'e getting at but go ahead
and play along anyway. Write up your solutions to ALL of the exercises . Don't
just jot down computations, really write up solutions. We"e included an appendix that
contains graphs and tables that you can add to and Il in and ten tear out to include in
your homework assignments.

Interspersed with the exercises, you'll nd bits of exposin. They will be formatted like
this paragraph.

They don't require answers, but you'll certainly want to rea them. Most Worksheets
in this text will end with a few exercises marked with anl . These exercises are intended
to test your understanding of the material contained in the wrksheet and, in some cases,
extend the work you've already done. Some of these exerciggl be quite challenging, but
be persistent and seek help when you need it. The arrow exees given at the end of the
worksheets should be a good indication of the type and di cuy of exam questions.

2.3 Math 120

Many freshman have taken some calculus in high school. Whig®me of these students
place into Math 125 or higher, many choose or are required take Math 120. One reason
for this is the heavy emphasis on problem solving in the 1208/6 sequence. In fact, it
has been seriously suggested that we remove the \Precalaildabel on Math 120, and call
it \Mathematical Modelling and Problem Solving" with a subtitle \Non-Calculus Based."
(Math 124/125 would then carry the same title with the subtiie \Calculus Based.”) We
emphasize problem solving skills in part to prepare studestfor engineering and science
courses. Before we introduced the current text, anecdotaVidence suggested that students
whose calculus instructors emphasized problem solving dagétter in their later engineering
and science courses.

The next few pages are taken from the introduction to the Math.20 text, \Precalculus,
A First Course in Problem Solving," by D.H. Collingwood and KD. Prince, August 4, 2000
edition. It gives a good introduction to the philosophy of tle 120 course.

Preface to \Precalculus: A First Course in Problem Solving"

Have you ever noticed this peculiar feature of mathematicd¥/hen you don't know what is
going on, it is really hard, di cult, and frustrating. But, w hen you know what is going on,
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mathematics seems incredibly easy, and you wonder why youdhtiouble with it in the rst
place!

Here is another feature of learning mathematics: When youastruggling with a mathe-
matical problem, there are times when the answer seemsgop out at you. At rst, nothing
is there, then very suddenly, in a ash, the answer is all ther, and you sit wondering why
you didn't \see" the solution sooner. We have a special namerfthis: It's the \A-Ha!" expe-
rience. Often the di culty you have in studying mathematics is that the rate at which you
are having an A-Ha! experience might be so low that you get disuraged or, even worse, you
give up studying mathematics altogether. One purpose of thicourse is to introduce you to
some strategies that can help you increase the rate of your thamatical A-Ha! experiences.

What is a story problem?

When we ask students if they like story problems, more ofterh&n not, we hear statements
like: \I hate story problems!" So, what is it about these king of problems that causes such
a negative reaction? Well, the rst thing you can say about siry problems is that they are
mostly made up ofwords This means you have to make a big e ort taead and understand
the words of the problem. If you don't like to read, story prokems will be troublesome.

The second thing that stands out with story problems is that hey force you tothink
about how things work. You have to give deep thought to how tinigs in the problemrelate
to each other. This in turn means that story problems force yoto connect many steps in
the solution process. You are no longer given a list édrmulas to work using memorized
steps. So, in the end, the story problem is a multi-step pross such that the \A-Ha!" comes
only after lots of intense e ort.

All of this means you have to spendime working on story problems. It is impossible
to sit down and spend only a minute or two working each problemWith story problems,
you have to spend much more time working toward a solution, @nat the university, it is
common to spend an hour or more working each problem. So anethaspect of working
these kinds of problems is that they demand a lot okork from you, the problem solver.

We can conclude this: What works is work! Unfortunately, there is no easy way to
solve all story problems. Thereare, however, techniques that you can use to help you work
e ciently. In this course, you will be presented with a wide lange of mathematical tools,
techniques, and strategies that will prepare you for univsity level problem solving.

What are the BIG errors?

Before we look at how to make your problem solving more e cidnlet's look at some typical
situations that make problem solvingne cient . If you want to be ready for university level
mathematics, we are sure you have heard somewhere: \You mlb& prepared!" This means
you need to have certairwell-developed mathematical skillsefore you reach the university.
We would like to share with you the three major sources of em® students make when
working problems, especially when they are working exam goems. Every time we sit
down and review solutions with a student who has just taken aaxam, and who has lost a
lot of points in that exam, we nd errors falling pretty much into three categories, and these
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errors are the major cause of ine cient mathematical proble solving.

The rst type of error that loses points is algebra This is an error of not knowing all
of the algebraic rules. This type of error also includes mades in the selection and use
of mathematical symbols. Often, during the problem solvingrocess, you are required to
introduce mathematicalsymbols But, without these symbols, you cannot make any further
progress. Think of it this way: Without symbols, you cannot do any mathematics involving
equations!

The second error we see in problem solving has to do witsualization. In this case,
we're talking about more than the graphics you can get from aatculator. Graphing and
curve sketching are very important skills. But, in doing stoy problems, you might nd
it almost impossible to create a solution without rst drawing a picture® of your problem.
Thus, by not drawing a good picture of the problem, studentseg stuck in their exams, often
missing the solution to a problem entirely.

Finally, the third big source of error is notknowing mathematical de nitions. Actually,
this is a huge topic, so we will only touch on some of the maindtires of this kind of error.
The key thing here is that by not knowing mathematical de nitons, it becomes very hard
to know what to do next in a multi-step solution to a story problem.

Here is what it all boils down to: Mathematical de nitions, for the most part, provide
little cookbook procedures for computing or measuring sotimi@g. For example, if you did not
know the mathematical de nition of \speed," you would not know that to measure speed,
you rst measure your distance and you simultaneously measure théme it takes to cover
that distance. Notice this means you havéwo measuring instruments working at the same
time. The second thing you must do, according to the de nitia of speed, isdivide the
distance you measured by the time you measured. Thiesult of your division is a number
that you will call speed The de nition is a step-by-step procedure that everyone ages to
when talking about \speed." So, it's easy to understand thaif you are trying to solve a
story problem requiring a speed computation and you did notrlow the de nition or you
could not remember the de nition of speed, you are going to betuck" and no further
progress will be possible!

What does all of this mean for you? As you study your mathemats, make sure you are
the best you can be in these three areas: Algebra, Visualigat, and De nitions. Do a little
algebra every day. Always draw a picture to go with all your psblems. And, know your
mathematical de nitions without hesitation. Do this and you will see a very large portion
of your math errors disappear!

Problem Solving Strategies

This topic would require another book to fully develop. Soof now, we would like to present
some problem solving ideas you can start using right away.

Let's look now at a common scenario: A student reads a story gislem then exclaims,
maybe with a little frustration: \If | only had the formula, | could solve this problem!" Does
this sound familiar? What is going on here, and why is this stient frustrated? Suppose

whenever we talk about apicture of your problem, we mean not just the drawing itself. In this case, the
picture must include the drawing and the labelswhich clearly signify the quantities related to your problem.
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you are this student. What are you actually trying to do? Let's break it down. First,
you are reading some descriptive information imvords and you need totranslate this word
information into symbols . If you had the symbolic information, you would be in a positn
to mathematically solve your problem right away.

(.)

Let's rewind this discussion: You're reading a story probta. But, now, before giving any
thought to what your formula is, that is, before worrying abait your symbolic information,
you grab a blank sheet of paper and start drawingpé&cture of your problem. And, to your
picture you add symbols denoting the quantities you need inoyr problem. At this point in
your problem solving, you are not trying to write any equatias; you are only trying to see
what your problem looks like. You are also concentrating on another extremely imptant
step: Deciding what symbols to use in your problem!

Now you have a good picture of your problem. It shows not onlyhat the problem looks
like, but symbolically shows all the problem's variables ahconstants. You can start using
this information to mathematically model your problem. Theprocess of creating a mathe-
matical model is actually nothing more than the arrow in the ¢cagram going frompictures
to symbols. Mathematical modeling is the jump you make from the visual iformation you
have created to information contained in your formulas.

Let's summarize the problem solving process. You start with description of a problem
that is presented to you mainly in the form of words. Instead fotrying to jump directly
from words to symbols, you jump from words to pictures. Onceoy have a good picture,
you jump from pictures to symbols. And, all the time, you are elying on mathematical
de nitions as you interpret the words of your problem; on vigalization techniques as you
draw pictures related to your problem; and, on your algebrakgls as you are formulating
the equations you need to solve your problem.

There is one nal thing to notice about the diagram in this seton. All of this discussion
so far deals with the situation where your direction is from

Words =) Pictures =) Symbols

But when you study the diagram you see that the arrows gboth ways! So, we will leave
you with this to think about: What does it mean, within the context of problem solving,
when you have

Symbols 9 Pictures =) Words ?

2.4 Math 124/125/126

This calculus sequence is designed for engineering and ptgisscience majors, but also
serves as the \basic" calculus sequence. Thus you will nd these courses students majoring
in biological sciences, business, and humanities. (Ocaamsilly you even may nd a math
major!) You also will nd that some students have already takn some calculus in high
school, while others have no previous exposure to the sultjec
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The textbook we use is James Stewart's \Calculus: Early Trastendentals, Fifth Edi-
tion." The subtitle \Early Transcendentals" just means that the rules for di erentiating
transcendental functions { such as trigonometric functios { are introduced earlier than
they were in a previous version of the textbook.

The typical collection of exercises for a section in Stewanegins with twenty or so routine
problems, then continues with problems that require some tsg, such as word problems.
(Some sections, such as those covering integrations tecfues, are predominately routine
exercises.)lt is important for students to realize that the ability to co mplete the
routine exercises is not su cient for success in the course. For many, this is a
major change from their previous math courses. While you caat skip over the students'
di culties with routine problems, make sure you don't get bogged down every quiz section
in the routine problems, thus neglecting the more complicat ones.

The Math 124 and 125 Materials Websites (see section 2.1 abpare designed in part
to help keep the focus of the courses on signi cant problemlsimg. Another purpose of
the sites is to make certain aspects of the 124/5/6 courses reouniform. Changing the
quiz sections in Math 124 and 125 to be smaller (and therefonreore numerous) and longer
created a demand for more support materials for instructorgspecially for the quiz section
TAs. In patrticular, for classes with \long" (hour and a half) quiz sections,faculty should
provide all worksheets, quizzes and tesgsther by writing them or by designating worksheets
from the website.

Math 126 is, in terms of content, much more of a change from fiigschool math than
120/124/125 are. Here's a problem that illustrates one reas for this. In either one or
multivariable calculus, one may pose the question, \What ithe normal line to this [given]
curve?" In one variable calculus, the geometric answer to ¢hquestion is unique, and al-
though there are many ways to formulate the answer in terms @quations, students tend
to think of the slope-intercept form as \the" correct answer In multivariable calculus, the
geometric answer may fail to be unique, and no one formulaticof the answer will always
be preferable. Students nd both kinds of non-uniqueness aerving, and also have trouble
with geometric intuition and visualization in more than two dimensions. There are a couple
of models of thexyz-coordinate system around the department which can be helpfin class
for connecting the two and three dimensional pictures. Matli26 also treats sequences and
series, so that the students must deal with limits at a deepdevel than in Math 124 or 125
or in most high school courses.

2.5 Math 144/145/146

Math 144/5/6 was developed for students who intend to majorn the biological or life
sciences. Throughout the course, examples and applicatsoare selected from these elds.
The sequence satis es the math requirements for majors in @ogy, Botany, Microbiology,
Neurobiology, and Zoology, and is recommended for student$o are fairly certain they will
enter one of these majors.

Math 144 begins with an introduction to discrete probabiliy, with examples selected
from genetics and bacterial growth. It continues with a stug of the functions most often
encountered in life science models, especially the expamanand logarithm. The course
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concludes with an introduction to di erentiation and its application to curve sketching.

Math 145 covers derivatives and integrals, with emphasis applications and examples
from the life sciences. It may be entered directly by studestwith a strong precalculus
preparation. Typical examples include optimal structuresf biological organisms, and blood
ow through vessels.

Math 146 covers further applications of the integral, and bsc di erential equations.
Applications include density functions, and the applicabn of calculus to probability and
experimental measurement. Di erential equations are intsduced as a way to model biolog-
ical phenomena, such as population growth, and are then set to predict future growth
patterns.

20



Part ||

Basic Skills for TAs

21






Chapter 3

Using Black Boards, White Boards
and Overhead Projectors

A good quiz section is both dynamic and interactive. The TA egages students through
verbal discourse, worksheets, question-and-answer sessj and presentations. Research
indicates that more e ective learning occurs when these attties are student-centered: a
TA should focus on the student and not merely on the content eered.

This is especially true of presentations made at the board. hE sad truth is that most
students' notes capture only what was written on the board.r particular,

What you write on the board is typically the only lasting guide the students have for
understanding the material covered in quiz section; anythg you say but do not write
will probably not end up in their notes.

What you write on the board serves as a model for the studenta doing their own
work. The quality of their exposition on homework, quizzesand tests is unlikely to
be better than what they see in the classroom.

Notice the potential contradictions here. If you Il the entire board in 15 minutes, the
students are writing instead of thinking and interacting. 1 the other hand, the teacher
may successfully lead a class discussion toward a cruciasetvation, but if the discussion is
not documented, the students may not even realize its impahce, let alone remember it.

Likewise, a carefully constructed, organized, and polisteargument gives the students
an excellent model for their nished work, but it may leave tlem with no clue how to
start guring out a problem. In contrast, a good record on theboard of brainstorming
and problem solving may leave the students confused about aths actually required for a
complete answer, or even what the nal answer is.

As with many other aspects of good teaching, you are faced Wit balancing act. As
a guide to understanding, you should include brainstormingntuitive guesses, more expla-
nation, pursuing ideas to their conclusioreven if they are wrongand alternative methods.
Many students mistakenly think that being a mathematician neans immediately knowing
the nal solution. Quiz section should help them to change tis attitude: they should see
how a (budding) mathematician works on a problem from beginng to end. These are some
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of the most valuable aspects of section which should not becseced merely to produce a
clear and logically organized board presentation.

As a model for exposition, you will want to produce a well orgazed, precise, and fairly
concise nished product. (Occasionally, you may choose tac@mplish this by preparing
a handout for the next class, but don't go overboard on this. tBdents should learn to be
independent enough so that they only need to have completdwions provided occasionally.
Your time is not well spent in producing a complete solutionsanual.) Factors such as time
constraints, whether you are discussing a new topic or rewang for a test, what kind of
guestions the students are asking, etc., will in uence howoy balance these goals.

In addition to these generalized concerns, there are manyagatical details that can make
your board work more useful to your students. Here are someggestions.

3.1 Prepare in Advance

Before each term beginsgcheck your room . (You will need to check a variety of things,
including whether it has white boards, chalk boards or justransparencies. See Chapter 8
for more on what to check.) Write words in various sizes on thboard. Walk around to
various locations of the room to see if what you have writtersivisible and legible.

As a new TA, you will want to practice presenting solutions b@re your Quiz sections.
Map out on a piece of paper exactly how you are going to struateithe solution. (Better yet,
do it on a blackboard somewhere!) If you've never taught ba#, you'll want to do this with
several di erent problems before each section. Practicingn a colleague/friend is a helpful
way of getting constructive feedback.

Even experienced TAs should sketch out in advance the diagna for di cult problems.
Can you convey the essential points of the problem in a simpte draw and simple to
understand picture? If a complicated diagram is necessapgnsider preparing it advance as
both a handout and a transparency.

Remember,the preparation described above is in addition to the prepar ation
necessary to solve the problems on your own . Being able to clearly and concisely
present the solution to a problem is much more di cult than smply being able to solve the
problem yourself.

3.2 Make Full Use of Your Resources

Begin class with a clear board. When you are rst arrive to clss, it is a good idea to erase
everything that is already written on the board. Erasing evi/thing in advance allows you to
begin right away, and it takes away possible distractions.Hrasing everything is especially
important when teaching mathematics, where stray lines malge interpreted as symbols.)

If your classroom has both boards and overhead projector(s)pt for the boards unless
there is a strong reason to use the overhead. The noise of theeidead's fan and the bright
light of the overhead right next to you both tend to distance pu from the students. But the
overhead may be the better choice if the available board is athor hard for the students to
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see. Even if you usually use the board, you may choose the dwead if you have a di cult
picture or a lengthy problem statement that you want to writeout in advance. (In this case,
make a handout which duplicates your prepared transparendg give the students.)

If you use overhead projectors and your classroom has twogthuse them both. You can
switch back and forth between projectors, or you can reserwe projector for announce-
ments, key formulas, theory, or anything you would like didayed throughout the entire
class.

If the classroom has multiple sliding boards, use the board@s an order which maximizes
the amount of used and useful board space on display for thaudents. That is, try to keep
the most recently used boards in view; also keep in view any drd with information you
want displayed throughout the class period. (Figure out anmimal system and make a
habit of it.)

3.3  While You Are Wkiting

Write clearly and darkly enough so that your writing is easy ¢ read from all points of
the room. Don't be afraid to ask your students, \Can you see&ad this?"

Give the students time to write. Let students catch up with ya periodically since they
may be lagging behind. Pause and let them copy down what youvewritten. Before
erasing the board make sure students have nished writing @ the information. You

might ask questions such as \Do you have this?" \Do you need m® time to write

this?" \Can | erase this now?"

Note that the inclusion in board work of English phrases and s entences as
well as symbols promotes both understanding and good exposi tion! One way
of looking at this is to consider the writing on the board to behe TA's version of class
notes. Every important point made verbally must also appeaon the board. It can be
abbreviated or even heavily summarized, but it must be denetl somehow. This will
at least remind the student what was discussed during secatipallowing them to Il in
details later or perhaps ask for clari cation.

Avoid talking to the board. When you do, it's harder for the stuidents to hear you.
Some people are hard of hearing, and use lipreading (posgiblibconsciously) to hear.
Talking to the board also makes it harder for you to keep tabsrmowhether the students
are following you, and creates the impression that you careare about what's on the
board than about the students' understanding of it. Make you main points while
looking at the students. Then it's OK to read aloud what you ae writing on the
board while you are writing; this makes note taking easier.t lalso has the e ect of
repeating points twice | you've made a point verbally, then as you write it down you
are repeating the point a second time.

Stand at an angle as you write so that you have some eye contad you talk about
what you are doing. Facing the students increases your inbiglibility, keeps students'
attention, and conveys the impression that you are concerdeabout students' under-
standing of the material.
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Make e ective uses of pauses. If many students are constantiriting, you should stop
writing and/or talking to let them catch up. (If you switch fr om a chalkboard in one
class to a whiteboard or overhead in another, be aware thgbur writing speed may
change, but the students' speed has not.) In addition, you slild stop periodically
just to check student comprehension of what you have writtenAsk if there are any
guestions up to that point and if the presentation so far has éen clear. Then wait.
Teachers who have never timed their pauses usually wait 5 eeds or less for student
responses. What might seem like an eternity to the teacher tgpically a very small
amount of time. Stand still and look at the class while you wai This lets the students
know that your question was not rhetorical and that you will rot simply hand them
the answer if they remain silent. A good rule of thumb is to irtrpret no response as
meaning \l don't understand." By asking speci ¢ content questions, you can determine
whether to continue, to slow down, or to go back and clarify @vious items.

3.4 Create a Systematic Presentation

Follow a logical progression in the way you use the space oretboard. Work from left to
right. When the space is full, erase an entire section to awbimplying a connection between
the new work and unerased work. It is good practice to ask stadts if they are nished
with a section of the board before erasing it.

If you make any mistakes, stop writing, explain your mistakeand then go back and make
corrections. Often it is better to cross out rather than eras a mistake: students then see
more easily what they need to change in their notes.

Structure your board work:

Use page and problem numbers. You certainly know which prah or chapter you're
working on, but the students may not, and certainly won't renember later when they
reread their notes.

Isolate and identify the basic components of what you put orhie board | this practice
emphasizes and reinforces the structural aspects of the plem solving.

Use underlining, capitals, and boxes to emphasize key statents, ideas and formulas.

The illustration on the following page shows a model for orgé&zing material on the board
that many TAs have found e ective. You may develop your own @n or adapt this model
to t your own needs. Whatever you choose, it helps to be corsgent in your organization
so students know what to expect. The board is divided into thee sections:

1) The section on the right is the largest; this is used for thenajor portion of the
presentation, including diagrams, problem solutions, etc

2) The section at the upper left lists the topics, problems,reexamples you will cover (or
from which you will choose what to cover).

3) The section on the lower left is used both for key steps andriulas as well as for
brain-storming. You can develop a list of formulas that willbe used in more than one
example or problem, or you have space for the brain-stormingeeded to begin a problem.
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Sample Method for Chalkboard Layout

Computations
Ch 4.
Pages and Numbers
of Problems (pg 155)
to be solved NO. 17. XXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXKXXXXXXXX
XXXOKXKXXXXXXX (gure)
XXXXXXXXXXXX
XXXXXXXXXX
(Pg 156)
Key Words NO. 23. XXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXKXXXXXXX
Fonnmés XXXXXXXXXXXXXXX (gure)
or Equations XXXHXXXXXXXXX
XXXXXXXXXX

3.5 Continue to Practice and Improve.

At the end of a class, go to the back of the room and analyze theovik on the board. This is
particularly helpful for assessing not just the legibilityof your writing but also the structure
of your presentation. Can you see how one item relates to whatrrounds it? Can you
reconstruct the steps in the argument based only on what apaes on the board? When you
are just starting to teach, you should perform this self-agssment at least once a week. In
later years, you should perform it at least once a quarter (W each new room).
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Chapter 4

Working with Groups

Occasionally people have the misconception that group wotlirns the TA's job into a passive
one. They think that all the work has been done beforehand anthat the TA need only
sit up front while a carefully orchestrated learning expeeince unfolds. This is not the case!
Facilitating group work is an active process. Instead of monitoring a single audience,
the TA must now keep tabs on anywhere from six to ten groups (@ven more, if the students
are in pairs). He or she must provide just the right amount of élp and be willing to allow
students to struggle through their own mistakes. Most of allthe TA must take an active
role in fostering communication and cooperation within edcgroup.

4.1 Believe in Group Work and Show that You Do

Be assertive. This applies to many aspects of running class. The studentsealooking to
you for directions and guidance of what to do, how, and when. od're the teacher | they
expect you to tell them what to do. Tell them to sit in groups, €ll them to change groups,
tell them to talk to each other. Some TAs worry about seemingyshy or authoritarian with
the students, but the truth is that students EXPECT you to tell them what to do. Some
TAs expect that students will come to class and be able to preed with limited supervision
and very little guidance of how to behave. This typically is ot the case | students need
help guring out what they are supposed to do and how to do it. ®idents never give the
feedback that their TA was too authoritative | the requests are always for more direction
and more structure.

4.2 Getting Students into Groups

An important component of students working e ectively in goups is their physical arrange-
ment. In addition to telling them to work together, you will need to tell them (possibly
several times) to rearrange the furniture to actually be togther. This physical arrangement
of the furniture and the students is a prerequisite to e ectre group work | it makes talking
and sharing work possible. You will likely need to be insisté about this at the start, but
they will learn and soon will do it spontaneously each day.
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The process of moving chairs and bodies provides a clear sfar the group work activity.
If you simply tell them to get started without having them mowe, then many may begin work
on their own, others may talk or daydream. You may even wish tchoose the groups yourself,
either explicitly or through some random process such as ading o, or having students
choose cards from a deck. (You must rst carefully remove cds so that the number of cards
equals the number of students. You should also choose theestf the various groups. After
picking cards, the Aces join together as a group, the Kingsijotogether, etc.)

Another technique that works well is for the TA to select the goups. On the rst day
you use a worksheet, you may just want to tell students, \Youdur are working together;
your four are a group; you three will be a group, ...." This maysave some time since you
can avoid having students move around the room unnecessgrdr waiting, unsure of which
group to try to join. Later in the course, once you have some farmation about their scores
on quizzes or exams you might try to balance the groups to malsaire that all the \best"
students aren't in a single group. If you keep your grades on spreadsheet as the course
goes, it is very easy to sort the class according to their sesrand use that list to create
balanced groups. Another nice feature of selecting groups that you can avoid having a
single female working with three or four males (or vice vergasince that kind of imbalance
can make the outnumbered person feel uncomfortable, leadito a poor group dynamic.

If you are assigned a classroom with xed seats, you may reci@ new room from Math
Student Services (especially if it is a week or more beforeetlquarter begins). However,
so many rooms have xed chairs that you just may have to make doFixed seats don't
adversely a ect pairs, groups of three function adequatelyand even groups of four or ve
can still communicate if three sit in one row and the remaindesits just in front of them.
Alternatively, some students may be willing to sit on the oo or work together up at the
blackboard.

The rst couple of times you initiate group work, the studens should take a few minutes
to introduce themselves, so that they feel more comfortableorking with each other. It's
usually that rst exchange of verbal communication that is lardest for shy students to
achieve, but after that, they will have an easier time of spéang up.

4.3 Monitoring Group Progress

It is easy to get \stuck" talking to one group for an extended priod of time. They may
have lots of questions and you may have things you want to makertain they understand.
However, it is very important that you divide your time wisely among the groups. When a
group calls you over with a question, try to assess the situan: Is the whole group stuck,
or is there a quiet member who probably can nd the solution? b close are they to
nding the answer? Will a small hint help? Do they need clarication on what the question
is asking? Try to make your hints and clari cations short | ju st a few minutes | then
quickly move on to another group.

Spending only a short period of time with each group is espally important at the start
of the class. When you rst set them to work in their groups, wa a few minutes and then
make a complete sweep of the room, checking in with each grotgpp make sure they are
working and on the right track.
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4.4 Using the Chalk Boards

Some TAs have found that having students work problems at thehalk boards is very
e ective. It eliminates some of the di culties of getting students physically arranged in
groups. By using the blackboard, all students in a group cares the work that's being done
on the problem | not an easy feat when everyone is working in smll print on their own
piece of paper or even on one common sheet of paper. Using tlheckboards often forces
more interaction among group members, so that the work is m@rof a discussion. Having
them work on blackboards also gives the TA the option of obséng what the students are
writing before intervening.

This blackboard system also creates some nice opportungitor whole-class discussion of
solutions. If a group has a particularly good or interestingolution (or one with a nice error!),
you can have them leave their work on the board and use it as th®asis for a discussion
or as a way for groups to check their work. Some students migttant to copy down their
solution on paper before the board gets erased.

Using blackboards helps students become comfortable pnetseg to the class as a whole.
Students often report that this is fun and makes for a much lelier class atmosphere. It is
certainly worth trying. Like anything else, students may raist at rst. Commit to trying it
for at least two or three classes and see what happens.

4.5 Getting Them to Ask Groupmates First

You need to get the students into the habit of relying on eachtlber as much as possible and
only asking you for help when they have exhausted all the ragsges in their group. Don't
be too eager to answer students questions; give them a chamgevork things out amongst
themselves.

Always ask the person who called you over whether they had eldy asked all of the
groupmates for help. If they haven't, tell them to only call yu over if the entire group has
discussed the problem and they still can't nd a solution. Tlen walk away. This will give
the less assertive group members more opportunities to paipate, and it will train the
students to only call you over when they are stuck as an entiigroup.

With groups (and also with individuals), you must be comforable with a certain level
of confusion. Being confused is a vital part of the learningrpcess. Trying to rush students
past their confusion denies them the time it takes to digestomplicated concepts. Further,
it can give them the false impression that mathematics comessily to those who know it,
rather than being something that everybody needs to strugglwith. Experience will help you
learn to distinguish \productive confusion” (i.e. the stag when concepts are just starting to
come into focus) versus the confusion which results from bgi overwhelmed or from being
\completely stuck".

If too many groups are completely stuck (perhaps because th@rksheet was too ambi-
tious or because a key concept is missing), then you shoulchsmer making announcements
to the entire class or perhaps \pulling the class together'see below).
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4.6 \Checking" Student Understanding

This is a highly e ective means of interacting with your stuents. Essentially, \checking"
involves making certain that each group has not only solvedubalso understood the solution
to the worksheet problems. This way all the group members aencouraged to know and
understand the solution. Having a student try to explain a slition is an excellent way for
the TA (and the student) to get a sense of how well the studentnderstands what is going on.
Sometimes just hearing themselves speak, the students datnd correct their own errors.

Begin by telling the students to call you over when they, as argup, have completed
one of the worksheet problems. You might do this with all of th problems assigned or just
a subset | this technique is particularly useful when undersanding an earlier problem is
prerequisite to understanding a subsequent one.

When a group calls you over, ask one student to explain the tgart of the solution
to you. For instance, if the rst part of the problem asks themif a particular function is
concave up or concave down at a particular point, ask the stedt which it is. And then
(this is VERY IMPORTANT), ask the student WHY that is the answ er or HOW they got
it. This opportunity to articulate the answer is crucial. Be friendly and conversational, but
don't let the student o with vague answers or handwaving. Ak why the answer isn't such
and such. When this technique is used well, the most frequénspoken words from the TA
are \Why?" and \How do you know that?".

After you are convinced that the student really understandshe rst part of the problem,
ask another student to answer and explain the next part of th@roblem. (If the problem
doesn't have pre-designated sections, then subdivide it ysu go along, asking for parts from
di erent students.)

If the student you call on begins explaining the answer but #n gets stuck, you can
either give a hint to guide the student through the solution thus modelling good problem
solving) or you can ask if there is anyone else in the group wisan help out. If the student
called on rst has absolutely no idea of what is going on, tethe group to call you over again
when everyone in the group is ready to be \checked". (Be sur@nto embarrass the student
called on.)

This whole process will take some getting used to on your paaind on the part of the
students. Alert them ahead of time. You might set some kind ajuideline that each group
must be \checked" on a certain number of problems each clasgYou could use this as
motivation for attendance and participation by making it caunt as part of their grade. Talk
to your lecturer about the possibility.) This process is als time consuming and you may
nd yourself \stuck" with a single group for a long time. If this seems to happen, try \spot
checking" by asking about just one or two parts of the problerbefore moving on to another

group.

4.7 Getting Them to Talk to Each Other

Some of the students are going to take naturally to groupworknd talking to each other.
Others won't. In addition to speci ¢ techniques for gettingthem to talk (\checking", asking
all their groupmates for help before asking you, etc.), you ay just need to tell them to talk.
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For some of them, even the idea of talking in class will seenratge. Encourage them by
talking in a normal conversational tone, not a whisper, whegou talk to each group. You
may need to remind them that it is not just OK but required that they talk. Humor can
work here | \Hey, it's too quiet here, | want to hear some noise' or \Math Talk! | don't
hear enough math talk!" or \Look! This is the opposite of a lilbary. | will kick you out
if you aren't talking enough.” (Make sure they understand ya are kidding about kicking
them out.)

4.8 Getting Them on the Right Track

Avoid actually solving the problem when students ask \How dgou do this?" Try to give
a hint, get them back on track and then leave them to work on the own again. This is a
good habit for several reasons. First, it takes less time. &md, it allows them to struggle
with the solution more, leading to a better understanding. tlalso fosters self-reliance.

Giving good hints is not always easy. A good hint usually corseabout when the TA
has asked a student to explain the confusion and the TA has tiened carefully and tried to
understand what the student's or group's reasoning is. Thenhe TA can decide what kind
of hint to give based on students' progress in thinking abouthe problem, and help them
gure out where they went wrong or where they need to go next.dnetimes a TA is overly
anxious to give the students the correct solution and denidbe students the opportunity
(and pleasure!) of nding that solution for themselves. A bknce must be struck between
leaving students \to struggle” and preventing them from beoming \too frustrated". You
want them to do as much of the work themselves as possible, byttu don't want them to
feel so lost that they give up or feel that the group discussiovas a waste of time.

4.9 Initiating a Whole Class Discussion | Pacing

One way to keep the various groups on track and ensure a certa@mount of progress during
a section is to have a planned pace. Tell your students \Worlof ten minutes on this problem
and then we'll discuss it." After the allotted time, have a brief whole-class discussion of the
problem. If necessary you can give the solution yourself, bit is better to have students
present their conclusions, with the TA moderating or perhap giving hints.

If the di erent groups are proceeding at quite di erent speds, another technique is to
have a discussion \in the corner” with only those groups whodven't nished a particular
problem. This allows the groups to proceed at their own pacas well as giving the TA
freedom to move more slowly with groups who need it. The maimadger in this is stigma-
tization | students or groups may feel singled out as being sbw. To alleviate this, the TA
should monitor the groups' progressvithout broadcasting the groups' progress to the class.
As each group nishes a problem, the TA can quickly check theunderstanding. At the
appropriate time, the TA can say something like \OK, every goup that | haven't gone over
Problem 1 with, please come over here and we'll do it togeth&rThis way the students are
singled out not by ability or what they accomplished but by thke apparent circumstance of
the TA's actions.

33



4.10 Making Whole Class Presentations Better

The following tips are valuable for any presentation, but tley are especially important for
presentations given by the students themselves. Without th kind of interaction, student
presentations tend to degenerate into a reading of steps. @hkey is to get students to
articulate how they are thinking about the problem and the sktion.

Talk about wrong paths:

When presenting a problem, | often begin by posing an altertige problem solving
technique and asking students to explain why it works or doa% work. Alternatively, when
students are presenting a problem, ask them why they didn'thmose a particular technique.
For instance, by using dimensional analysis, it is easy toes¢hat distance will equal velocity
times time. Why isn't distance equal to acceleration timesite squared? What about the
case of constant acceleration? This sometimes sparks a gatsbate. Usually at least one
student can articulate that dimensional arguments can't amount for multiplicative constants.

This technique becomes especially valuable near the end bétsemester, when the stu-
dents have learned several problem-solving techniques. sfbecause a student chooses a
correct problem solving technique doesn't mean that he or slunderstands why it works, or
why other strategies do or don't work. Addressing these ises can lead to deeper conceptual
understanding.

Often such a wrong path may be introduced with a question suchs \Why isn't the
answer just:::?"

\What if?" Questions:

When solving problems students often get wrapped up in the pblem-solving mechanics
and lose sight of the big concepts and intuitions. To ght thé tendency, | often throw in a
bunch of intuitive \What if?" questions while going over the solution to a problem at the
board. For instance, a standard problem is to calculate whicangle maximizes the distance
a ball travels if it lands at the same height it was thrown. Theanswer is 48. But what
about a ball that lands at a height lower than that at which it was thrown? Or a ball landing
at a higher height? The purpose is to make the students step aywfrom the details of the
calculation and think about either the conceptual backgrond of a solution or the conceptual
implications.

Skipping Parts:

As with everything, a TA must use his or her judgment in decidig how much time to
give a particular problem or step to a problem. It is complelg appropriate to decide to
skip the early steps of a problem if you are certain that evebpdy understands them.

NOTE: This section was taken (in large part) from the \GSI Hardbook" used at Berkeley
to train their Math and Physics TA's.

4.11 Closure

A real danger with in-class group work is that students somehes leave withoutclosure.
That is to say, they may leave without knowing if they had beenworking in the right
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direction with valid methods, or without seeing how the workthey did ts into the bigger
picture of the course. The latter problem can be especiallyigowith \discovery projects”
such as worksheets that ask the students to, more-or-lesss@bver mathematical principles.

For example, there is a worksheet that is often used for Math24 that asks students
to compute the instantaneous velocity of a ball where its pda®n is given by a particular
function of time: they are guided to compute the average vetdy over a small increment of
time and then to compute the limit as the length of the time inerval shrinks to zero. To
those of us who already know calculus, we immediately see thhe idea of a derivative is
being introduced, even though that topic has not been mentn@d in lecture or the textbook
yet. The students are being guided to discover the idea of ardative on their own. But
without our perspective, they may not see how this problem ¢ into the overall scheme of
the course, and they could leave class feeling like they wadtthe entire time on a contrived
problem about which nobody cares.

The TA really should to spend the last few minutes of sectioniscussing with the whole
class how this worksheet problem ts into the big picture of alculus. Doing so serves several
purposes, including

making sure students see the importance of the calculatiotisey just performed, and

making sure students don't think your quiz section is a wastef time.

The second item here is very important, even though it may seesuper cial at rst. The
fact is, students learn more when they appreciate their leaing experience, because they are
not distracted by their complaints.

Closure can take a variety of forms. After students have nised the worksheet, the TA
can lead a class discussion, asking students questions sash\What have you learned from
this project,” or \Can you imagine other circumstances undewhich this procedure would
apply?" Sometimes there is not enough time left at the end otass for such a discussion, so
the TA might just spend one or two minutes explaining to the @dss how the worksheet ts
into the big picture of the course. The important thing is tha some kind of closure must be
givento guarantee that students will understand and appreciateite worksheet and the time
they spend in your quiz section. Note: just giving out the n&answers is not closure.

Students who nish the worksheet early may want to pack theibags and leave. Providing
closure will probably require you to ask them to stayDon't be shy about thislJust tell them
(pleasantly, without \ordering them around") that there will be a discussion at the end of
class for which they should be present. You may even want tolktéhem that they should
check their solutions so that they can present them to the cta (which would be an excellent
component of a closure to the days' activities). If you set tls expectation at the beginning
of the course { that everyone will remain in class until the dsing discussion is nished {
students will come to accept it (despite any initial grumblngs they may have). They will
probably even come to appreciate the fact that you care if tlyeare there.
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Chapter 5

Advice for Grading Math Problems

Most teachers consider grading to be the most tedious and uepsant of their duties. This
is ironic since the students often consider their nal gradéo be the most important aspect
of the course. If you have never graded before, you may be skext to realize how subjective
grading can be | even in a subject as \cut and dried" as mathemacs. Grading is really
more of an art than a science and there are many di erent grawdly styles out there. Below
are some key points which may help you get started.

Your three main concerns while grading will bdairness, consistency and e ciency.
A fourth concern which comes into play during grading and whe handing back tests is
providing feedback for the students.

5.1 Establishing a Grading Scheme

The most important tool to help you achieve fairness, consency and e ciency is a good
grading scheme (sometimes called a \rubric").

In principle, there are two di erent ways to score a problem.You may begin with a score
of 100% then deduct points for each deviation from a \perfettanswer, or you may begin
with no points and add points for each \correct step" towardghe right answer. Choosing
between the \top down" and the \bottom up" method is somewhata matter of taste, but
di erent questions are better suited to one method or the otér. It's worth noting that
the two methods seldom meet in the middle! If a problem inclies many small steps of
computation and you deduct for each minor error, or if a studeg shows understanding of
only a small part of the solution, \top down" will probably give a lower score than \bottom
up." With other problems or other students, \top down" methods will assign higher scores
than \bottom up" methods. In general a pure \top down" schemas best suited to a problem
that is very straight-forward, with many students getting near perfect answers. (A very poor
student may end up with a zero in this situation, even though & or she did a few steps right;
but that may be very appropriate grading if the skills involved should be, by that time in
the course, routine.)

The best grading scheme for most problems you will be grading probably a mixture
of the two methods. First assign certain point amounts awakt! for speci ¢ steps { making
it \bottom up" in this respect. Within a particular step, it' s often easier to grade \top
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down". For instance, you might deduct a single point for a coputations error, or half the
step's points for a certain common error, etc. It's also a gdddea to identify likely incorrect
approaches and give them a predetermined amount of partiatedit { this could be viewed
as either \bottom up" or \top down."

Here's a somewhat idealized outline of devising a gradinghete. You may not choose
(or have time) to do all these steps every time you grade, buhis gives an idea of the kinds
of considerations you should make before and during grading@his is how | establish my
grading schemes:

Step 1: Do the problem.

There are very few instances when you can safely skip this gte Write up your own
solution to the problem carefully and methodically. Make st¢ you do the computations
correctly. Can you think of alternative methods to do the prblem? With experience, you'll
even be able to guess some common incorrect approaches toprablem.

Step 2: Assign point values.

Some problems are already broken down into parts. Some panmsy already have points
assigned to them by the lecturer. Break down these point agsiments even further. (For
example, part (b) may be worth 5 points total, but you decide hat choosing the correct
formula is worth 2 points, nding the correct input values isworth 2 points and doing the
calculation correctly is worth 1 point.)

As long as you are consistent, you may use some \subjectivessassment” in determining
how points are assigned. For example, in a correct solutiomd step of nding the right
formula may be worth four points, but if somebody simply wries that formula down without
applying it and without demonstrating any understanding ofwhat it means, then this might
only be worth two points or perhaps no points at all. For examlg, if the students are allowed
notes and the \stock formula" is written in terms of x and y, but the test problem is posed
in terms of u and v, no points should be awarded for simply writing the stock fonula in
terms ofx andy.

Usually, you should award more points for understanding antewer for computations.
For instance, in a ten point problem, you might assign only aor two points for making
the correct calculation, and give the majority of points fordetermining the correct approach
and correctly interpreting the input values. This distribution of points is consistent with the
emphasis our courses put on modelling, problem solving andagnetric understanding. (Of
course this does not apply if you are giving a quiz on compugnderivatives or integrals!)

Step 3: Examine Some Tests

Now that you have some tentative point assignments, try gradg some papers. Do
they t into your grading scheme or are students approachinghe problem in a completely
di erent way? Do the point totals seem too high or too low? Arehey \fair" for the work
you see on the page? Does a paper with a 50% score seem to desehuf the scores don't
\seem right", then you might want to adjust your point assigrments to give fairer scores.

Occasionally, while looking through the papers you'll nd acorrect approach which you
hadn't considered. More often, you'll nd several incorrecapproaches which you hadn't
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imagined. These might need to be \appended” to the grading Beme (e.g. 50% credit
if some particular wrong approach is executed with correctethnique). You may need to
look at ten or more papers before you settle in on a scheme whiseems to cover all the
possibilities.

Step 4: Revise the Scheme as Necessary

Every time you nd a \bizarre" solution which doesn't t the s cheme, make note of it
(and how many points you assigned) on your written scheme. ¥dl be surprised how many
times the same approach will pop up on a di erent paper. If ndting else, your catalog of
partial credit will help keep you consistent while decidindhow much to award some other
unique approach. It may also help you recall your thought press when students ask you
later about the grading.

5.2 While Grading the Test

While a good grading scheme makes the job much easier, there a couple of other things
to keep in mind while grading.

Grade Similar Solutions Together

We strongly suggest that you grade the tests one question attieme. For example, if a
quiz has two questions, rst grade all the students' answer®r question 1, then go back and
grade all the students' answers for question 2. There are twoain reasons for this: Your
grading will be more consistent because you will have an earstime remembering how you
graded similar mistakes; and your grading will be faster, ahless painful, since your brain
will not have to keep switching gears between the various grlems.

This principle can be carried further. When you are faced wht a problem that is par-
ticularly di cult to grade (perhaps because there are multple approaches, or because you
want to give partial credit to students who made signi cant mstakes near the beginning but
did meaningful work afterward), we suggest the following: iFst make a quick pass through
all the students' answers. Lump them into three or four pilesrom near perfect to near
zero. Grade the near perfect pile, then the near zero pile @ke are the two easiest piles)
and then attack the di cult answers that are \in the middle". The extra familiarity from
having graded a bunch already makes grading these middle sreasier. Also, making partial
credit decisions and maintaining consistency are easier &hyou see similar quality papers
at nearly the same time.

Even when grading a large number of papers, for example a comm nal, it is helpful
to split the rst batch of twenty to thirty papers into piles o f similar quality then grade
each pile together, as above. By the end of this process youlwave a better grasp of your
partial credit scheme and you may then take the rest of the p&ps one at a time.

Keep Check on Your Fatigue Level and Your Emotional State

Grading can be tiring. In addition, you might nd your rst ye ar in graduate school to be
a challenging experience. Make sure you don't take out yourstrations on your students!
Chances are that you will see the same \dumb" mistake time aniime again. The twentieth
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time you see the same mistake (perhaps the one you warned thémee times not to do),
you may get furious. Remembergach student only made the mistake once. Grade
consistently. At the opposite extreme, the rst time you seex mistake, you might think the
person is brain-dead and penalize them heavily. The fth tira you see the same mistake,
you might think \Oh, that isn't so bad. Everyone is doing it." Again, grade consistently.
Sometimes you realize that an approach isn't so farfetchedter all, it only looked strange
the rst time you saw it; or perhaps the third person to make the mistake did a much better
job explaining his or her thought process. In this case, youay need to go back and change
the earlier grades. You must stay consistent. A well-desigd and comprehensive grading
scheme will help you avoid \grading drift" over the course o& long grading session.

Fill in Blank Space (To Prevent Cheating):

This is especially important while grading midterms and thenal. If the back of a sheet
is blank, or if an entire section is blank, cross out the areaith a red \X". (If you do
this quickly, you might make an instead; this is the department's accepted \blank space"
symbol.) If a large area has just a small amount of writing, ten box in the writing in red
and put an into the remaining blank space. You may also want to put a hazontal line
below a student's work to indicate where he/she stopped.

This only takes a few seconds and is vital to prevent cheatingfany cheating attempts
come after the exam, when students add something to their stibns and try to convince
their teacher that it was there all along and the grader just nssed it. Filling in the blank
space is the best way to prevent this, short of copying everyxam before handing them back
(which just isn't a viable solution).

Recording Scores:

It's usually more e cient to alphabetize papers before recaling scores. Recording and
checking scores goes very quickly when you do this. Also igssier to locate a particular
student's paper, say if the performance was unexpectedlyap or bad. (When handing the
papers back, vary the order: don't make the people whose nasneegin with W through Z
always get their papers last!)

To alphabetize e ciently, you can break them into about four or ve piles: \A-C", \D-
G", etc. This goes quickly. Then alphabetize each of the vemsall piles by hand. On a
large table, or the oor, you can spread each pile into a colum(so all the names show) to
make alphabetizing easy.

5.3 Giving Feedback to Students

Ideally, every incorrect solution would have a paragraph &m the grader explaining just
where the student went wrong. Unfortunately, this would tak a very long time. While some
solutions deserve short notes, writing too much detail is m@n e cient use of your time.
However, there are some e ective ways to give feedback whiaken't time consuming.

Where did they lose their points ?

Mark with a fraction where they got credit and where they missd (for instance, a ten
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point problem might have two parts marked 3/4 and 4/6). On sore solutions, you might
indicate \OK up to here, below incorrect”. You may even give tsidents an edited version
of your grading scheme, BUT BEWARE | make sure you modify it so that the students
understand everything on the scheme (omit parts which are hoelevant to most students)
and make sure that the students understand that it isyour interpretation of the scheme
which determines their grade, nottheir interpretation. By giving too much detail in the
scheme you invite the \classroom lawyers" among the studento start second guessing your
decisions of how the scheme applies to their papers. If youdrthis happening too often,
then give fewer details or stop giving out the scheme altodedr.

Helping students learn from the test

Writing corrections on each paper takes too much of your timevorking the entire test
in class takes too much class time. To make best use of the lied resources for presenting
corrections, keep brief notes as you grade on the most commamors, and share these with
the rest of your teaching team. Talk with your lecturer aboutproviding a solution sheet
(perhaps on the class web site). Supplement the solution gtevith brief written comments
on papers and class discussion of the most serious or commastakes.
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Chapter 6

O ce hours and the Math Study
Center

You are expected to hold at least two scheduled o ce hours paveek, and make appointments
as necessary to meet students who have time con icts with yogcheduled hours. According
to Teaching and Learning at UW: A Handbook for New Teaching Assants (published by
CIDR; 1998 edition, p. 13), \At the University of Washington, it is typical for TAs to
o er at least three o ce hours a week." By including appointments and some extra o ce
hours and/or review sessions before exams, your averagerdbe quarter should work out
to be about three hours a week. If the course you are teachirgyserved by the Math Study
Center (MSC), some or all of your o ce hours will be held in theMSC. If you have a \split"
assignment with one quiz section and several hours as a \tutan the MSC, see section 6.4
below about your o ce hour requirements.

6.1 Scheduling and Announcing O ce Hours

Check with your lecturer before classes begin, to nd out ifre or he has conditions on your
o ce hour times and locations. You may want to set only tempoary o ce hours for the rst
week of classes, and set hours for the rest of the quarter af@lancing various considerations.
The teaching team should have, as much as possible, non-d&pping o ce hours so that
students have as many hours as possible in which they can semsone associated with their
lecture. If holding o ce hours in your o ce, coordinate with your o ce mate(s), so that
o ce hours overlap as little as possible. Tell your studentsvhat times you are considering
for o ce hours, and check how many of them have conicts. Youl seldom be able to avoid
all con icts, but you don't want too many: the students won't appreciate it, and you'll end
up making lots of appointments to supplement scheduled haar (It can easily happen that
3/4 of your class has chemistry lab right after math quiz sewn, so that even if that time is
ideal for you it is useless to most of your students.) Schediud) o ce hours for Monday or
Wednesday evening (or Tuesday or Thursday morning, if you kia an afternoon section) {
especially before the section when homework is due or a quscheduled { gives the students
a time to ask last minute questions, and it probably will proide you with good insights into
what topics or problems to prepare for class.

Many freshmen are not used to the concept of \o ce hours". Exfain to them how
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valuable this one-on-one or small group assistance can bealtd sure they understand that
coming to o ce hours is not the mark of a bad student. You might also point out that a
college class covers much more information in one period tha high school class does, so
some student-teacher contact needs to occur outside of das o ce hours or the Math
Study Center.

Announce your o ce hours several times in the rst few weekswriting them on the
board and/or on a handout that you make sure everyone gets. Rember that students
may add the course late or attend quiz section irregularly. Aroughout the quarter, but
especially before and after tests, remind students of yource hours and of ways to make
appointments (email, seeing you before and after class). bddition to being helpful to
students, this may improve your student evaluations. Theres anecdotal evidence that the
students' perception of your availability is related as mug to their awareness of your o ce
hours as to the number of o ce hours you hold.

6.2 Your O ce Hours Style

Just as there are a wide variety of formats for holding Quiz $&on, there are a wide variety
of teaching styles that can be employed during o ce hours. M&t TAs act as a kind of
tutor, working one-on-one or with small groups { gently leaohg students to the solution of
a problem.

Your o ce hours are a good chance to use the \Socratic Methodbf teaching by asking
guestions. One TA | know would write nothing at all on the boad during his o ce hours.
Instead, he would sit at his desk and ask quite general quests { \How do you think you
should approach the problem?", \Is there any other informabn you have been given?",
\Does this method work in general?" { while the students wrog¢ at the board. It takes
a rm resolve to use this style and progress often seems quiséow, but in addition to a
solid understanding of the material the students gain con dnce in their own ability to do
problems.

If you have good attendance at your o ce hours, you probablysould work with students
in groups, rather than individually. For groups of ve or les, | usually keep a single group,
with the students each asking one question in turn. | rst tryto get other students in the
audience to answer the question before explaining it myselFor more than ve students,
you should consider breaking the students into separate gnos.

6.3 Holding O ce Hours at the MSC

TAs for Math 111/2 are required to hold at least two o ce hours a week in the
MSC, and TAs for Math 120/4/5/6 and 144/5/6 are required to ho Id at least
one o ce hour a week in the MSC. (TAs for these courses are encouraged to hold all

their o ce hours in the MSC, but only one is required.)

At the MSC, you are welcome to give top priority to your own stdents, give next
priority to other students in your lecture section, then (ory if you wish) help students in
other sections of the same course. If no students from yourutee need help, you may, if
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you wish, help students from other courses, but only if you aracquainted with the material
(e.g., if you've taught that course before). You may reservene of the cubicles at the MSC
for your o ce hours, or move into one if working with a group ofyour students or a private
conversation requires it. (Note that the cubicles have whit boards. Please see Dr. Perkins
to reserve a cubicle or the conference room.)

There are many advantages to having o ce hours at the MSC. Suents have many
sources of help there: not just you, but other students in theame course and other TAs and
undergrad \tutors" working at the MSC. Some students use thé1SC as a study hall, doing
homework and getting help when they're stuck; this is more pductive than working alone
at home and piling up questions to ask the next day. You may get better idea of what
concepts and problems are most di cult for students by seem what all the students, not
just yours, are struggling with in the MSC. When your o ce hour is over, the MSC usually
is still open, so you can leave in good conscience even if sashegour students still have
guestions. If your students need help when you don't have oe hours, they'll probably go
to the MSC instead of coming to your o ce asking \May | have an gpointment right now?"

If you hold all scheduled o ce hours in the MSC, be especiallgareful that your students
know they can make appointments to see you privately or in sigroups. These meetings
may be in your o ce; or at the MSC, you can use the cubicles andosnetimes the conference
room next to Patrick Perkins' o ce. Remind the students seveal times throughout the
guarter that it's easy to make appointments to see you outsel of scheduled o ce hours
(especially if they have con icts with all your o ce hours). For instance, after midterms is
a particularly good time to do so, when many students may neesbme individual, possibly
con dential, attention.

When you have decided on your o ce hours in the MSC, notify theMSC front desk. You
can do this the rst time you come in for o ce hours. If you will be in a cubicle, indicate
which one. If you change or miss an MSC o ce hour, please nofithe front desk (685-4714).
They need this information in case students come in lookingif you.

If you nd that the MSC doesn't work well for o ce hours for you and your students, an
exception to policy may be made ifll the following steps have been taken.

1. You've tried o ce hours in the MSC, and have speci c reasos why you think holding
all your o ce hours in your o ce would serve your students better.

2. You've talked with Patrick Perkins, the head of the MSC, abut possible changes in
the way you use the Center to solve the problems you experienaorking there. (For
instance, would you do better in a reserved cubicle or at a deal table? with a
larger/smaller cubicle? at a di erent time?)

3. If no adjustment can make o ce hours in the MSC serve your stdents well, ask your
lecturer for permission to hold all your o ce hours in your o ce. If she or he agrees,
tell your students, the rest of your teaching team, and the MS that you will be in
your o ce instead of the MSC.
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6.4 Assignments to the MSC (including Split Assign-
ments)

Some TAs are assigned to the MSC, either as their full TA assigent or in combination
with teaching one quiz section. Such TAs are referred to as MStutors”, even though the
MSC does not provide one-on-one tutoring. A full assignmem$ twelve hours a week, and
a \split assignment” is six hours in the MSC plus responsikitly for one quiz section (which
includes one additional o ce hour for your students, not in¢uded in the six you work for
the MSC). Ordinarily, a TA should have experience with sevat of our courses before being
assigned as a tutor.

Split assignments present special challenges. The follogiguidelines should help you
manage the two roles you have in such assignments.

During the six hours working for the MSC, your own students hae no special priority.
Help students in order according to the MSC system (raised hds or signup sheets).

In addition to those six hours, you must hold at least one o cehour a week for your
own students. You are encouraged to hold that o ce hour in theMSC, possibly in
a cubicle, to make giving priority to your own students easre (If you TA MATH

111 or 112, you will be required to have one o ce hour in the céer.) You are also
encouraged to hold a second o ce hour for your students (in # MSC or elsewhere).

All TAs should provide many ways for their students to connecwith them, but this

is even more important if you have only one scheduled o ce haou If possible, get
student input into the choice of the one o ce hour. Remind stulents frequently of
ways to make appointments { email and talking with you beforeand after class. Tell
them which of your MSC tutoring hours are least busy, so thatqu are more likely to
be able to talk with them. You also might consider having a \dop-in" time when you
are usually in your o ce and likely to be able to make an appoitment on short notice.

6.5 Some Potential Problems and Solutions

Problem 1: Students don't use o ce hours even though many neeextra help.
Suggestions:

Remind your studentsfrequently of the time and location of your o ce hours. Some
TAs start every class by writing TA name, email address, o celocation, and o ce
hours on the board. You should at least do this before and aftevery test.

Repeat your explanation of the role of o ce hours, as discussl in section 6.1 above.

You might write \Come see me during o ce hours" on a poorly writen quiz or exam,
then use the time to go over the problems. This would be espalty helpful if you have
identi ed a repeated stumbling-block for that student, sut as using the chain rule
incorrectly or a particular algebraic mistake. Occasionbl students are really turned
around by this. Sometimes they aren't taking the class sensly because they feel
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anonymous. Coming to an o ce hour and seeing your interest rght change their
attitude.

Problem 2: One or two students ask for appointments outsidd o ce hours too often. You
want to help, but you don't feel that you can spend this much tine on individual students.

Suggestions:

You can encourage those students to come to the Math Study Genmore often. If

they don't like that suggestion, then you can encourage theito create a study group
with a few of their fellow students. If they insist that they need one-on-one attention
from somebody who fully understands the material, you mightactfully) suggest they

hire a tutor. The Math Student Services O ce has a list of potential tutors.

Let your students know that you are also a student carrying aull load. Some of them
may think you are a full-time teaching assistant.

If you are worried about \run-on" appointments, you can scheéule your appointments
so that you have a concrete obligation (e.g. a class or a bus ¢atch) for which you
must leave after, say, thirty minutes.
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Part |l

Tips and Special Topics: Getting
Started
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Chapter 7

Top Tips for New TAs

Everybody has a di erent teaching style. Some things work fosome people, but not for
others. However, there are certain basic principles whicmderlie any e ective style. Here
are some tips from our seasoned pros about how to get your thang o to the right start.

1. Be prepared.

Be enthusiastic.

Be professional.

Develop a personal relationship with your students.

Vary your teaching to reach the variety of students in your cl ass.

o a0 M w DN

Accept your mistakes.
7. Realize that you are one part of a teaching team.

8. Realize that the student is ultimately responsibile for lea rning.
And now in detail ...

1. Be prepared. Nothing will undermine your con dence in yourself and your wdents'
con dence in you faster than an obvious lack of preparationDoing something at the
front of the classroom usually takes much more preparatiorh&n doing it alone. Even
experienced teachers presenting very basic mathematicsdaeasy examples can get
confused at the board if they haven't worked through the ordéng of the ideas and the
details of the computations. It's also important to have you materials organized, so
you aren't constantly fumbling to nd what you need in your backpack.

2. Be enthusiastic.  Students respond to your energy level. If you see teaching as
drudgery they will pick up on it and ultimately make your job a much more di cult
one. For the one-to-three hours you teach section, put yourepsonal life aside. Put
aside the di culties you are having in your own courses. Brig excitement into your
classroom. This is at least as important as polishing your rstery of the material.
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In the long run, feeling good about your teaching will give yo more con dence and
energy to do your own coursework. Learning mathematics at ¢hgraduate level can
be stressful and is often lled with ups and downs. As you pragss into your own
research, the ups and downs simply become more pronouncedoo@ teaching can
be a stabilizing force, allowing you to stay positive even vem your proofs fail, your
counter-examples spring leaks, or your programs won't run!

. Be professional. Avoid \cheap" ways to make contact with your students. | once
heard a TA (at a di erent school) make a casual remark about drg use to his students.
No doubt some of his students thought this was \cool" and it hped him build a
rapport with those students. But others might have been o eded. It easily could have
undermined his authority with many of the students. As a TA ya are representing the
University. You are allowed to be an individual and you are &wed to have opinions,
but the image you project to your students is goublic image . Make sure it is an
image you can be proud of.

Dress well when you teach. (I doubt you will see any TA wearing tie, but pick out

a clean shirt and nice pants.) Many of us don't care at all abduhow our teachers
dress, but some of our students do. Why create an uphill ba#lto gain their respect?
And try to avoid clothes that will distract your students (by being too tattered, too
revealing, or too covered in slogans).

Finally, do your best job. Being a TA is an important part of graduate school. Most
quarters, it will supply your funding. Take it seriously.

. Develop a personal relationship with your students. Learn your students' names
by the second week of class. Use their names whenever you daosilow their progress
| take note of how they do on tests, remember which concepts thy found di cult
but ultimately mastered. One aspect of being a good teaches being a coach. You
must motivate your students to try their hardest. You can't eectively motivate them
if they don't think you care about them.

. Vary your teaching.  Every class represents both a range of ability and a varietyf o
learning styles. Too often, teachers get trapped by teactgrto whatever learning style
they possessed as a student. They will often teach at the |léwehich they imagine
represented themselves as undergraduates. It is easy toel@erspective on your level
of understanding as an undergraduate. In hindsight, most pele overestimate how
much they knew. Further, as graduate students, your \undemgduate selves" do NOT
represent the average undergraduate student. It is impont that we don't simply
teach to the \copies of ourselves" in the audience, while wgriore all the other students
who would bene t from a di erent level, pacing, or style of pesentation.

Make sure that you aren't simply teaching to the top ten or fteen percent of your
class. Include a variety of activities so that everybody wibene t from at least some
of the class time. Some people nd visual images essential fearning, others need to
have a complete worked example to study, or a chance to repheathe idea in their own
words. Make sure you employ some method to determine whethgsur class actually
understands the material you are presenting. Don't allow th few students \at the
top" to dictate the pace of the entire class.
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6. Accept your mistakes. None of us is perfect. You will make mistakes. The impor-
tant thing is how you handle your mistakes.

Students can easily ask questions which are beyond what yore a&xpected to know.
Occasionally, you might be stumped on something you \shoulknow. Don't let this
uster you. It is always acceptable to answer \I'll have to t&ke some time to think
about that. I'll give you the answer next section.” Be sure nto try to \cover up"
your ignorance andnever \make up" an answer just to have something to say. You
are not expected to be the ultimate expert on all things math®atical. Be comfortable
with your limitations.

Never hide your mistakes. If you previously made a mistakenake surethat every
student understands why it was a mistake and how to correct.itYou can turn it into
a positive experience by reinforcing that the material cand quite di cult and, yes,
you are human as well.

By successfully handling these di cult situations, you wil gain your students' trust
and respect. You will lose their trust and respect either byrying to cover up or by
not correcting your shortcomings or mistakes.

7. Realize that you are part of a teaching team. Work together with your lecturer.
Coordinate quiz section with lecture so that the two compleent each other. Work
with the other TAs teaching the same course, especially then® (or more) with the
same lecturer. Take advantage of the materials (quizzes, tkeheets, etc.) that other
TAs have prepared. Make materials you prepare available tdé¢ larger community.

NOTE: Another \cheap" way to develop a rapport with your students is to denigrate
something: the textbook, the school, the Math Study CenterMISC), or even the
lecturer. Avoid this at all costs! Most TAs wouldn't speak il of the lecturer, but a
student who, for whatever reason, is upset with the lecturer the text will occasionally
complain to you. They are looking for your implicit or expligt agreement with their
negative assessment. Do not give it to them! Shift the focu&ay \I know this is really
hard material. Everyone presents it in a slightly di erent way. I'm sorry if Prof. X's
presentation doesn't work for you. (-or- I'm sorry if text Y isn't clear for you.) Let's
examine some ways you can get more out of lecture." Some pbksiways would be:
reading the text before lecture, reviewing notes ASAP aftdecture, using o ce hours
with the professor and/or you, using the MSC, forming a studygroup. Similarly, if
the students complain about the MSCdo not validate their negative impression. Say
\Yes, it does get quite crowded there sometimes, but there &susage chart on the wall
which shows you the times that it is not crowded.” Or, \I'm sory if the TA there
didn't seem helpful. The goal is not for the TA to do the problen for you, but for the
TA to help you gure out how to do the problem." Or possibly, \I'm sorry you had a
bad experience. | know that most of the TAs there are quite goo Ask your friends
whom they have gotten good help from."

8. Realize that the student is ultimately responsible for lear ning. Thisis actually
a great complement to our fourth tip, \Develop a personal raltionship with your
students." Eager TAs easily can get upset when their studesitdon't do too well. This
is not appropriate. Realize that their performance is not aidect re ection on your
teaching skills.
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It can be especially frustrating when you have explained amimportant point three
times and many students still get it wrong on the test. (Whileyou certainly should
double check that you made your point clearly, don't get dismuraged.) Rather than
getting angry, rather than anguishing over nding a way to paind the point into their
heads, you should relax. Your duty is to do the best job you cateaching. A good
teacher provides an environment that facilitates and motates student learning. It is
the students' job to do the learning, the teacher cannot do ifor them.

A mathematics teacher can light the lantern and put it in yourhand, but
you must walk into the dark. { attributed to William H. Armstrong
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Chapter 8

Steps to Take Before the Quarter
Begins

Your teaching assignment (course and rooms) will be put in yo mailbox in the lounge
and/or e-mailed to you, a few weeks before classes begin iretRall and before the end of
the previous quarter for Winter and Spring. (After your rst quarter, you will be asked
for your teaching preferences before assignments are madgefore the quarter begins, you
should do the following.

1. Contact your lecturer.
2. Get the textbook(s) and look over the course websites.
3. Check your assigned classrooms.

4. Arrange for another TA to substitute in case you are sick.
Read on for more details.

1. Contact your lecturer. For the Fall quarter, contact your lecturer as soon as you
know your assignment. To reach your lecturer, send e-mailse the mailboxes in the
lounge, or call or stop by the faculty member's o ce. (You canget o ce and phone
numbers from the bulletin board in the hall outside the loung or from the Math o ce.)
Most 124 and 125 lecturers visit TA training to meet with ther new TAs.

Ideally, the week before classes begin, you will already lgamet or at least made plans
to meet with your lecturer. Sometimes this is impossible baase the lecturer is out of
town. In this case, the lecturer should either e-mail you orelve information with the
TA Coordinator or the Math Student Services O ce about when you can meet, and
what you should be preparing for the rst week of classes. Ifoy do not hear from
your lecturer, you should take the initiative to leave mesgges for the lecturer about
when you will be available to meet (including on the rst Wedresday of classes, before
your rst quiz section on Thursday). Meanwhile, gure out sane review or diagnostic
work for the rst quiz section, in case your lecturer does nospecify anything by that
time. Your mentor can help you with this if you are a new TA.
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After your rst year, you may be out of town right before fall quarter begins. In this
case, try to talk with the lecturer before you leave. If you'e not successful, leave a
message telling when you will return. If you leave town beferyou are even given an
assignment, then tell the Math Student Services O ce when yo will be back. Ask
them to tell your new lecturer when you will be returningyou can also ask the Student
Services sta about your assignment using e-mail.

For Winter and Spring, you should talk with the lecturer befoe the previous quarter
ends. If for some reason this is impossible and you will be anduring quarter break,
then leave your lecturer a message detailing when you willteen. Get in touch as
soon as possible after you return.

The lecturer will want to know your o ce hours, and may have instructions for you
about what to cover in your rst quiz section. You will want to ask:

When is homework to be assigned and to be collected; when armhwhwill you be
noti ed about assignments? Who coordinates with and givesistructions to the
grader for the course?

What is the grading scheme for the course? (The students wile asking you!)

What is the schedule of quizzes and tests, and how is the regpibility for making,
proctoring, and grading them to be divided among lecturer ahTAs?

Does the lecturer have guidelines for what you do in sectiorr example, \Your
top priority is to answer their questions on homework" or, athe other extreme,
\Don't answer questions on homework during Quiz Section."

. Get the textbook(s) for the course from the Math Student Services O ce (C-36).
Look at course information on the web. (See section 2.1.) Look at sample
midterms and nals in the textbook or on the web. What skills ad understanding do
your students need to have by the end of the quarter?

. Check your assigned classrooms, and the commute between them. This means
both nd them (so you aren't late to your rst class) and make sure they are acceptable.
Is the room big enough for the class but not way too big? If youilask the students
to work in groups, is the seating (e.g. xed or mobile) conduge to forming groups?
Requests for classroom changes should be made to Math Stud®arvices as soon as
possible, preferably at least several work days before das begin, or after the rst
week of classes. Also check whether you will need chalk, dwvead pens, or whiteboard
pens, and how large your writing needs to be. Suggestion: terivords and numbers in
various sizes on the board, then walk around the room to seenhat you have written
is legible. Consider glare and lighting factors.

Room assignments are often changed!  The most up-to-date information for math
class room assignments is available from Math Student Sezes (and the lists they post
around the department). The on-line Time Schedule and MyUW sually are correct,
but can have a one-day lag in posting changes. The rooms ldten the students’
copies of their schedules are likely to be out of date. It's s to double-check the day
of your rst quiz sections, to nd out if you have been moved. The easiest way is to
check on-line at
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http://www.washington.edu/students/timeschd/ .

If your classroom has been changed within the last week befoclasses start, or if it
is changed after classes start, post a note on the door of thiel @lassroom informing
students of the room change.

. Arrange for another TA to substitute in case you are sick. This is very
important!  Pair up with another TA who teaches at di erent hours than youand
agree to substitute for each other in case of illness or emengy. When you are sick
with the u or stuck on the other side of Snoqualmie pass becaa of a snow storm, it's
no time to be calling around to nd out who is free when your clss meets. Exchange
home phone numbers so you can reach each other weekends, iegsror early mornings.
If you send an email or leave a message asking someone to soh;tassume everything
is arranged until you get a con rmation from that person.
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Chapter 9

Tips for the First Day

9.1 Goals for the First Day

Your three goals are closely related | Be Prepared. Have a Plan. Set the Tone.

1. Be Prepared. First impressions are hard to overcome. You need your studsnto
trust and respect you. Sometimes taking just ve minutes befke class to organize
your materials, so in class you aren't fumbling for the righpaper, can have as much
positive e ect on your students' perception as two hours ofelcture preparation.

To be prepared for your rst class, follow the \Steps to Take Rfore the Quarter
Begins" (Chapter 8). In particular, be sure you can get to the#oom on time and have
the correct writing implements. Know the lecturer's polices on homework, how course
grades are determined and the number of midterms. If he or spassed out a syllabus
or any materials the rst day, get extra copies for studentsn your section who missed
the rst day. Be sure to bring your 1st Day Class List. Review @apter 19, sections
2, 3,4, and 5.

2. Have a Plan. Your lecturer may give you a plan. If not, devise one yourselft might
include a worksheet, a diagnostic quiz, or an inspirationadpeech. The goal is for
students to realize from the very rst day that quiz sectionsare both important and
useful.

By the way, it is often tough to judge how long activities willtake, especially if you
are new to teaching. Running out of material and having yourrst quiz section leave
early is not a horrible mistake. It is much better to have thity- ve minutes of focussed,
useful activity than a full fty or eighty minutes where the last twenty or thirty minutes
seemed unimportant and aimless. Don't let leaving early beme a pattern, though.

Along these lines, it is a good idea to have a ve to fteen minte \ ller activity",
available whenever you have extra time. This could consisf dome mathematical
history, your favorite brain teaser, an easily stated open athematical problem, or
even a mathematical joke. Or have some review questions ombdafor material from
earlier in the course.

3. Set the Tone. What are your plans for the quarter? Do you want the studentsd
work closely together? If so, start the rst day! Do you want b warn them not to
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fall behind? Tell them the rst day and set an example by makig good use of your
time. Are you going to call on students at random (\cold caling") during the quarter?

Start this the rst day! Do you want students to present the sdutions to problems

at the board? Warn them the rst day! (It might be asking too much to have them
present anything mathematical the rst day. You can either eévise an activity where
they present something short of a polished solution, or yowan simply make clear to
them that THEY WILL be presenting solutions in the weeks to cme.)

At the beginning of the quarter, the students look to you to deermine what the course
will be like. They will be receptive to a wide variety of activties and class formats.
The important thing is to show them what will be expected thraghout the course.

9.2 Some Concrete Suggestions

1. At the start of the class, write on the board the course nundr and section. Tell
students who are in the wrong room to check MyUW or the time s@dule online, and
to ignore the rooms listed in any schedules they received bgnail mail”.

2. You may want each student to Il out an index card listing nane and whatever other
vital information you might want (e.g. email, tentative major). The supply room in
the o ce has index cards. You can use these cards to help youal®m names, to keep
notes on how the students are doing, or for randomizing \coldalling" on students in
class. (If you will do the latter, start the rst week, and cyde through the whole class
every week or so, so no one feels picked on.) You can also ussé¢hcards to gather
potentially useful information, such as how long it has beesince the students took
their last math classes.

3. Do some kind of \get acquainted" activity or game. In addiion to helping you learn
names, this can help your students get over their awkwardre®ver speaking up in
class. For instance, have each person (starting with youtH¢ state name, hometown,
and favorite food (or hobby, or TV show, or ... ). This takes oly a few minutes, even
in a class of 40. If your class is relatively small, you can trg more elaborate activity,
such as having students talk in pairs to learn about each othethen each introduce
the other to the rest of the class. Or you can do a \name game" sl as \Toss the
Ball". Break the class into groups of six to ten. Give each gup a soft ball { wads of
socks work well { to toss around the group. Each time the tosssays \Here (name of
intended recipient)" and the receiver says \Thanks (name daosser)."

4. You may wish to use a First Day Worksheet. Typically, such avorksheet reviews
skills from previous courses which the students are assumtdpossess and which are
essential for the course.

5. Encourage student feedback starting the rst day: \Am | sgaking too quickly?";
\Please let me know if you need me to repeat something I've si&j \If | use a mathe-
matical term or symbol you don't remember, tell me so | can exain it."

6. If you need ller, and if your class is served by the MSC, dwm a map showing where
the Communications Building is. Draw a map showing them howotget to your o ce.
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If your o ce is in Padelford Hall, you can include this on the map indicating the
Communications Building. A map of theinterior of Padelford Hall will also help some
students navigate their way around this weird building!

9.3 Possible Problems

Annoying but common situations during the rst day or week irclude:

1. Room changes
2. Student turnover
3. Problems with the room

4. Making apologies
In more detail:

1. Room changes:As mentioned before, the room assignments are often changethe
most up-to-date information for math classes is availabledm Math Student Services
(and the lists they post around the department). The on-lineTime Schedule and
MyUW usually are correct, but can have a one-day lag in postinchanges. The Uni-
versity may post room change notices, but even if posted they are easy tass) or
may require a scavenger hunt across campus to track down thght room. Make sure
YOU know the right room. Take a campus map with you, to help diect lost students.
(The HUB information desk and/or HUB Bookstore usually havestacks of maps.) If
your room is changed at the last minute and you have time, wigta note on the board
of the old room (since boards are sometimes erased, it is emiter if you can place
a note on the door), or even post a map with the new location cled. Console any
upset student who missed your section.

2. Student turnover: This is unfortunate but inevitable at a large school. Be pregred to
tell students what they missed. Carry extra copies of all hatouts from both lecture
and quiz section through the second week of classes. (See &kapter 19, section 2,
under \Students adding and dropping your quiz section.")

3. Problems with the room: See Brooke Miller in Math Student Services ASAP if your
room is unsatisfactory (e.g. too small or way too big, too fafirom your other section,
only one tiny board). However, you may have to stay in a probfe room for the rst
week or even for the whole quarter. If you're stuck with a quigection in a large lecture
hall, insist from the rst day that the students move into the front rows. Tell them
to move down to the rst ve rows, and refuse to continue classntil they do (or at
least to the rst six or seven rows). If the room is very wide, gt them to move to the
center.

If there are other problems with the room (bad lighting on theboard, etc.), confront

these during the rst couple of classes. Ask the students' lein determining how to

use the space and available lighting options, etc., to make easiest for them to see
and hear you.
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4. Making apologies:It is OK to apologize brie y to the students for any di cultie s you
and they have to put up with. But don't dwell on it, and don't repeatedly bring up
the subject of a recurring problem (such as being stuck in aglem room). No matter
how much you might be swearing at the situation internally,@éad the class towards a
positive attitude and change the focus toward learning.
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Chapter 10

Increasing Student Involvement

As mentioned earlier, one of the main goals of quiz sectiontis get the students actively
involved with mathematics. Here are some concrete suggests:

1. Learn students' names as soon as possible and use their pann class. When you
see quizzical looks or other indications of puzzlement, dvathe student out by saying
something like \Jane, was that last point clear?" or \Is thee anything that anybody
wants me to repeat or rephrase? John? Amy?" (Note that the far of the questions
avoids blaming the student for not understanding.)

2. Onthe rstday of class, have the students write their nam@lus some other information
(major, math background, email) on index cards. You can usénése cards to call on
students \at random" in class as well as to help you learn narse If everyone is called
upon regularly (every other class or so) then \I don't know,"or \I'm not sure,” becomes
a common enough response that it loses its stigma. Even thdugou probably won't
record attendance, this technique gives students the feadi you know and care whether
they are in Quiz Section.

3. If the students know each other better, they will be more taxed and willing to talk.
Calling them by name yourself and group work both will help th student get to know
each other.

In addition you can facilitate an exchange of phone numbersr @-mail addresses.
(Please note: by University policy, you must make clear thaparticipation is vol-
untary.) Pass around a sheet for students to list their conta information, if they wish
to share it; then you can reproduce the sheet and distributd.i Or, ask students to
e-mail you, telling you if it's OK to reveal their e-mail addresses to the rest of the
class. Then send the whole class the list of addresses youéhpermission to share. (If
a student does not want his or her e-mail address made publize sure to use \blind
carbon copy [bcc]" for that address when writing to the wholelass.)

4. Have students read problems aloud from the text: this canetp them overcome their
shyness in speaking. This also gives you an opportunity to @ge and correct their
pronounciation of mathematical symbols.

5. Use the \one-minute essay" technique: at the end of claggive students three to ve
minutes to write down either one thing they learned or one timg they were confused
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about in class. Use their responses as a starting point forsdussion during the next
class. By clearly reacting to their responses, you create amvironment where it is
easier for them to speak up. (Yes, the technique is misnamebyt the name has
become standard.)

. If the class discussion is dominated by one or two studenisspecially if they yell out
answers before other students have time to think), then feédee to ask for somebody
BESIDES \Tom" or \Susy". If done appropriately, the student in question will take
it as a compliment. In extreme cases, you can (carefully) sgle with them in private,
outside of class.
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Chapter 11

Tips for Time Management

11.1 Outside Class

1. Hold o ce hours the day before quiz sections or in the mornig on the day of afternoon
quiz sections. You probably will be amazed by how often thisrpvides you with good
ideas for section and saves preparation time. (It is hard tanicipate what the students
will have di culty with. Nothing beats asking the students t hemselves during o ce
hours.)

2. Work jointly with the other TAs on the homework problems. Fr example, if ten
problems are due, two of you could each do ve then share infaation such as \The
rst three are straight-forward, but the fourth is tricky, b e sure to do the details before
class. Here is the key point for number ve." Keep a le of yourndings for the next
time you teach the course!

3. Coordinate with the other TA on your team:

O ce hours | aim to avoid overlap, so you cover more hours during the week.
Announce both TAs' o ce hours to all three or four sections. This should reduce
the number of special appointments you need to make.

Share the work of making quizzes, worksheets, solution steetc. (And be sure
the lecturer gets a copy of everything you hand out in class.)

4. Make sure your students realize that you are also a studetdking courses. It is ok

to make certain blocks of time o -limits for seeing studentsanswering student e-mail,
etc.

11.2 In Class

1. If it is done poorly, one of the biggest time-eaters is retaing papers. Both to learn
names and to preserve student con dentiality, it is better i you hand out papers
individually instead of just passing the stack around the @iss. If you have more than
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one paper per student to return, you can save a signi cant anomt of time by collating
their papers before class.

While you are handing the papers back, give the students sothang constructive to
do:

Give them a problem, a question to ponder or a worksheet to staon while you're
passing out papers.

If you have an overhead, dimming the lights and putting a prolem up on the
overhead is particularly e ective for focussing their attation.

Have everyone write down one question on the day's materiah@ pass them up
front for you to see when you're done with the papers.

. For quiz and test solutions, prepare a handout with the coect answers and comments
to pass out or post on-line. Spend class time on at most one ava crucial points. If
they have questions, refer them to o ce hours.

. If you are collecting homework, be sure to have large, enypliolders or big envelopes
(available from the supply room) to make it easy to scoop up pers and dump them
in your backpack as you head for your next section. Be sure tatablish a consistent
routine (homework always handed in at the beginning of seot, or always handed in
ve minutes before the end) so that there isn't a lot of studehconfusion and milling
about. If you have to run to di erent room for your next class,it is usually better to
collect homework at the beginning of class, or at least betothe end. At the end of
class, instead of passing their homework forward, many stedts will take their time
walking to the front of the room with their homework, while ohers bombard you with
guestions while you are trying to collect their assignmentand this can all take quite
a bit longer than you might expect.
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Chapter 12

Homework Graders

If your course requires students to hand in homework to be gtad, then your instructor
most likely has requested a homework grader. It is possiblough, that your instructor is
not giving quizzes, and expects the TA to grade homework agamentsinstead of quizzes.
A third possibility would be that your instructor does give quizzes and wishes you to grade
the homework yourself, but in this case you should not be exgpted to do anything more
than assign Pass/Fail grades to each problem.

Typically, a homework grader is a junior or senior majoringn science or engineering.
The extent to which the instructor depends on this grader andommunicates with the grader
vary, depending on the instructor.

Note that graders start work the second week of the quarter and end work
before the end of the quarter.  Due to budget constraints, there is only funding available
to pay graders for seven weeks of work each quarter. It is cairilly appropriate to expect
them to meet with you during the rst week, but make sure you da't unintentionally try
to squeeze an extra week of grading out of them.

Before the quarter:

Talk to the instructor for the course and nd out the homeworkpolicy. If you are assigned
a homework grader, then nd out from the instructor how he or Be expects the homework
to be graded. (E.g., how many problems will be graded? How mapoints? How leniently
or harshly should it be graded?) Also nd out whether the instuctor will communicate with
the grader (for example, about which problems to grade eacleek), or whether you will be
expected to maintain contact with the grader.

First Week of the Quarter:

You will drop o and pick up homeworks to and from the grader atthe homework boxes.
The homework boxes are located in the second copier room (P-136). On the side of
these boxes should be a list which gives the name of the homekgraders assigned to each
class, their e-mail addresses, and the corresponding boxmrhers where they pick up and
leave homework. Note that the box numbers arbeloweach mailbox.

It is most often the case that the instructor will meet with the grader to go over what is
required and expected of them. Homeworks are generally dpsal o for the grader on the
day you collect them in class. Contact the instructor to nd aut if any special circumstances
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exist with regards to the grader and to nd out when you can expect graded homeworks to
be ready for pick up.

If you, rather than the instructor, meets with the grader, then tell them the details of how
the instructor expects the grading to be done, which day of thweek you'll leave homework
in the box for them and which day you want it to be returned. (Ya should allow the grader
3-4 days, perhaps longer.) Find out how often the grader chHexe-mail and arrange an
alternative method of getting in touch.

After the meeting you should write an e-mail to all involved on rming everything that
was discussed. This e-mail serves as a reference later in gjuarter in case of confusion or
disagreement about the grader's duties. Such a written refnce is especially important if
your grader is a non-native speaker of English whose spokendtsh skills seem marginal.
(A summary e-mail or hard copy is a great idea after any meetinwith anyone that covers
many details.)

Recording Scores:

If you wish, you can give the grader a copy of your class list drhave them record the
homework scores. Be sure to give them a copy of the more accaraOth day list when you
get it. Keep in mind that in the past, graders have forgotten & do this, or records have
vanished. You should either record the scores yourself or have the grad er send
you a copy of the scores every few weeks, for instance after ea  ch midterm.

Subsequent Weeks:

Make sure you let the grader know each week which questiongthneed to grade (if the
instructor has given you this job). Get a copy of the scoreat least once in the middle of
the quarter if you aren't keeping your own record. (If it turns out you andthe grader each
thought the other was keeping the scores, at midquarter yowan still ask students to bring
back their papers. If you don't nd out about this error until nal exam week { which has
happened{ it's too late for any remedy!)

Last Three Weeks of the Quarter:

Remember that homework graders are only hired for a certairumber of weeks, so they
do not work the rst or the last one or two weeks of classes. Ne#e end of the quarter,
make sure to plan your due dates so that the last homework to lipaded may be handed
over to the grader several days before his or her job ends. dlse sure to get the record of
grades from the grader before the job ends.

Problems with the Grader and Evaluating the Grader:

If your grader is not doing their job properly, get in touch wth them and let them know.
Often it is just a simple miscommunication which is the causef the problem. If this does
not remedy the situation, let the course lecturer know.

Be sure to tell Julie Martinson in the Student Services O ce f you have serious problems
with a grader. Even if it is too late to reassign a grader for tat quarter, your evaluation
will a ect which graders get hired again in the future.

Conversely, if your grader does a good job, tell Julie that,ob. Also tell your lecturer
(who may Il out an o cial evaluation about the grader at the e nd of the quarter).

68



Chapter 13

Tips for Non-Math TAs

By \non-Math TAs" we mean TAs who are graduate students in som other department
(often Applied Mathematics). Several special consideratns often arise for such TAs.

1. Scheduling your teaching.
2. Communications with the teaching team.

3. Math department mailboxes and access to the lounge.

Information on each of these situations is given below.

1. Scheduling. If you discover a con ict between the courses you are assighto teach
and your own courses, we need to resolve thés soon as possibhleContact Brooke
Miller,

miller@math.washington.edu

in the Math Student Services O ce, C-36 PDL, immediately. (Sheduling con icts
are much more likely for you than for Math graduate studentshbecause almost all TA
assignments are Tuesdays and Thursdays, and almost all Mafitaduate courses are
Mondays, Wednesdays and Fridays.)

For your second and subsequent quarters teaching in Math, yd submit a preference
sheet for teaching that will allow you to state your time consaints. If these change
after you submit the form, be sure to tell the Math Graduate Pogram Coordinator

immediately.
If you are reassigned to AMath teaching or an RA after an initi al assignment
to Math teaching, please be sure the Math Student Services O ces knows

about the change. Do not assume that someone else will inform us; your new
research group, for instance, may say they will take care df but mean they will tell
the AMath budget o ce, which may not tell anyone else! If you ae switched to an
RAship, doublecheck that the GPC in AMathand the sta person in AMath (whoever
keeps track of teaching assignments) know about your new soe of support.
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2. Communications. Because you spend less time in Padelford than most of the Math
graduate students, you need to be especially careful to m&m good communication
with the rest of the teaching team. Be sure to check your e-maiegularly (probably
several times a day on weekdays). If you have a hard-copy miadx in the Math lounge,
check it several times a week. If you don't have one, arrangatlwyour lecturer some
other way to get materials quickly. (For instance, you coulgbick up materials from the
lecturer's own mail box in the lounge whenever told by e-mathat you need to do so.)
Consider exchanging home phone numbers, als@lways reply promptly to messages
and instructions from your lecturer or fellow TA, no matter vhat the medium, so they
can be sure you got the information.

3. Math department mailboxes and keys to the lounge You will be assigned a
mailbox in the Math department while you are a TA for us. Thesemailboxes are
located in the Math Lounge on the rst oor of Padelford Hall. The door to this
lounge closes and locks at 5 p.m. weekdays and is supposedaddrked all weekend.
To get to your mailbox at these times, you will need a code to thlounge. Ask for it
in the main o ce before the quarter starts.
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Part 1V

More Tips and Special Topics
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Chapter 14

Handling Student Grievances

What do you do when a student approaches you and says \This i®nfair!"?

1. Take a deep breath and put the encounter in perspective.

(a) Recognize that you are being confronted with an issue ofgat importance to the
student.

(b) Recognize that the issue may be almost anything. Studemnituse the phrase \un-
fair' as a sort of cry of pain, not as a carefully reasoned out anal judgment.

(c) Recognize that many students, especially at the lowerwsion level, tend to see
issues as black or white, right or wrong, and have not develep perspective of
seeing things as degrees along continua.

(d) Recognize that despite the use of the word \fair" the studnt is probably not
attacking you as a person, or even your ethical principlesubis upset about a
particular decision or policy.

(e) Recognize that you have this student's undivided attembn and are presented with
a wonderful teaching opportunity.

2. Listen rst.

(a) Take the time to hear the student out. (NOTE: This will SAVE you time in the
long run. When given time to vent their frustrations, peopleeventually run out
of steam. Interrupting them just stokes their anger further)

(b) Do NOT just invoke a rule.

Do NOT say: \No make-ups, read the syllabus."
Do NOT say: \You can throw out your lowest quiz. What's the prdolem?"

(c) Show some (genuine) empathy and concern for the studemsituation.

\You lost your notes. Ouch!"
\l know the material is di cult. Give it time."

(d) Ask questions to get the full picture.
\Have you worked through the study questions at the end of thehapter yet?"
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\Are you getting any help or tutoring to work on your algebra «ills?"
\Were you surprised by the questions on the test?"

3. Explain your policy | including conditions, if any, under which exceptions may be
granted.

(a) If the student has brought up a situation that you have neer considered, do not
make a snap decision. Explain that you need time to considené implications of
any changes. Set a time to meet with the student in the near fute and consult
with other TAs or your lecturer.

(b) Explain why you set the policy as you did.

(c) State institutional constraints, but do not go on and on &out ne points of
administrative policy that are far removed from the student concerns.

(d) If you are inclined to grant an exception then do so, but besure to clarify any
conditions.
\I'll take the paper, Jim, but you must have it here by 5 pm today."

\This is the only time | will accept late work from you without penalty,
Karen."

\Jill, if I let you retake the test you failed, the highest grade | will record will
be aC."

(e) If you are not inclined to grant an exception, explain why
\I am not convinced that oversleeping is a good enough reasdo set the
policy aside."
\There would not be time to grade make-up exams for everyonand | am
not comfortable o ering this opportunity to just one person”

\The lecturer set a policy of no late homework at the start of he quarter,
and | don't have authority to make exceptions."

() It is always acceptable and sometime preferable to postpe making a decision.
\You make some good points. I'll have to think about what's bet to do in
this situation and get back to you tomorrow."

\I have to check with the lecturer. I'll send you an e-mail."
This is probably the best approach when asked to regrade a quor test problem.

(Many instructors have a policy of never changing a score imoht of a student,
except for obvious addition errors.)

4. Open up a dialogue with the student.

(a) Having shown that you understand their position, try to £e if they can understand
yours.

\What do you think would be a fair policy considering all the fctors I've
explained?"
\What would you do if you were the instructor in such a case?"
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(b) Try to explore a range of options together.

\If I allowed you to turn in your homework late, could you haveit in by
Monday?"

\Would you like to try to form a study group with some of the other students
in the class?"

\If I get the review sheet out earlier for the next exam, wouldyou go over all
the material and then come in to my o ce to discuss any points \Wwich are
unclear?"

5. When you have reached a resolution, take a few minutes tongplete the encounter.

(a) Validate the student's concerns.

\Thanks for coming by and letting me know how strongly you feleabout
this."

\If you were always allowed to do extra credit in high schooll can see why
this policy surprised you."

\You've raised some good points that | will think about."
(b) A rm a positive relationship and keep the student motivated to learn.

\This is only ten percent of your grade, so don't get discouiged.”

\I want you in class because | value your contributions, notyst to check o
your name in a gradebook."

\Even though | could not grant your request today, | will remanber this
conversation. If your future course work is strong, | will cgainly give you
the bene t of the doubt at the end of the course.”

(c) Without going overboard, try to get the student to see thecomplexity of balancing
general rules and individual situations.

Department Policy for Concerns About Instruction

(This section is relevant for you, as a graduate student, aselV as for the undergraduates in
your Quiz Section.)

If you have any concerns about a mathematics course or insttor, the best approach is
to contact the instructor about these concerns as soon as pidde. We strongly encourage
you to make this contact immediately if you are experiencingroblems or concerns. If
you are concerned about a teaching assistant, you may chodsecontact either the TA or
the instructor or both. If you are unable to resolve the issudy talking to the TA or the
instructor, you may contact Brooke Miller in the Student Sevices O ce, Padelford C-36
(543-6830). If you are still not satis ed with the response qu receive, you may contact the
department chair, Selim Tuncel, in Padelford C-138 (543-51). For your reference, these
procedures are posted on the bulletin board next to the Stude Services O ce, Padelford
C-36, and on the Math Department Web site.
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Chapter 15

Preventing Cheating on Exams

While it is unpleasant to have to deal with cheating and whilét might seem like time wasted
compared with \actual" teaching, it is a necessary part of yor teaching responsibilities at
UW. Some students will attempt to cheat. Even if you ignore itother students will notice,
and they will resent it if instructors don't seem to care abouthis issue.

The most common form of cheating in our classes is copyingficsomeone else's paper
during a quiz or test. Other problems include using unauthazed notes, and changing
answers on a graded quiz or test then asking that it be regradleWhile the students involved
usually are among the weakest in the class, sometimes even' #udents are caught trying
to cheat. The following precautions will make cheating ledgely and easier to deal with if
it does occur.

When administering a quiz or test:

1. Explain the ground rules up front: eyes on papers; keep glapers at on your desk;
no whispering or muttering even to oneself; no books or notasywhere nearby ( oor,
adjacent desk) { allowed notes should be on their desks; noasing of calculators (or
calculators away, if they are not permitted); turn cell phoes o and put them away.
Prevention is always better than confrontation.

2. If there is su cient room, have the students spread out. Ty to leave at least one
empty seat between each of them.

3. Tour the room at the start of the test to check compliance wh the ground rules.

4. During the test spend some time watching from the front ofte room and other times
walking around the classroom. Check how the students are dgiin regard to time
and verify that they are not using any unauthorized materiad. Scan frequently to
determine that eyes are on papers. In large classes, if it isgsible, have more than
one instructor present, with one or more at the front and oneranore touring the room
at all times.

5. In large lecture courses, consider requiring students tornish picture ID at the time
of the exam. One way is to have students present ID as they réee or submit their
exams; another is to have them place the ID on their desks wieeit can be veri ed
during the course of the exam.
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6. Pass around a seating chart, for students to sign in. The giast way to do this is to
have a separate sheet for each row, with instructions at theop for the students to
write their name in on numbered lines. (Explain the system irclass prior to exam
day.) This helps send the message that you are keeping trackwehat goes on during
the test, and makes it easy to compare papers if you suspecpging.

7. If you suspect a student is looking at another student's ppeer, watch the student
carefully for a while. Be obvious about this; often a studenwho is considering copying
will look at you to see if you are watching. Thus you can detersavell as detect cheating
this way. You also may want to ask the student quietly to moveurther from other
students (if this can be done without too much disruption). 1 you are not getting a
full seating chart, at least record who is sitting next to andn front of the student you
suspect may be cheating. After the tests are turned in, compathe papers.

If you are writing a quiz or a test, or setting up the syllabusdr a course, you can take some
precautions against cheating that also can enhance studeattitudes and learning.

1. If possible, allow students to use a \cheat sheet,” that jdimited notes, for each test
and perhaps for quizzes. Preparing the allowed notes helgsidents organize their
studying and reduces the time they spend on memorization, agll as reducing the
incentive to cheat during the test. Be clear and speci c in wét is allowed, e.g. one
side only of a 4 x 6 note card, or both sides of a notebook pageavd an example in
class with which to illustrate.

2. Prepare multiple versions of the test. Be obvious about it | e.g. use di erent colored
paper for each version, and make sure the colors alternate bgat. Simple variations,
such as reordering the problems and changing the numbersdgeproblems on di erent
versions, are enough to make cheating much less likely andsiea to detect. NOTE:
Even if there is only one copy of the test, multiple colors cadiscourage wandering
eyes.

3. Always take an exam yourselfbefore giving it to your students. This allows you to
verify the correctness of the items as well as the fairnessdaneasonableness of the
entire test. Students who believe the tests are fair are moh&ely to play fair, i.e. not
cheat, themselves. It will take students approximately fautimes as long as a typical
instructor to complete an exam. Therefore for a 50 minute erayou should complete
it in 12 to 15 minutesat most You will learn what your personal \multiplier" is with
experience.

4. Lessen the anxiety associated with exams. Some optionltHa review session a day
or two before the day of the exam. Provide sample tests or sataptest problems for
practice. Weigh the exams such that undue pressure is not asgted with any one
particular exam.

5. Once grading is nished, it's preferable to choose one dfd following options for what
to do with the exams. Either all copies of the exam should be gkeby the instructor,
or if exams are returned to the students then a copy should beade available to future
students. The latter can be done in some central location (éhlibrary, online on the
materials website), or by providing sample tests to later akses.
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If you suspect cheating, keep the original of the paper or paps involved, andnotify
your lecturer rst . Keep all information con dential. In particular, do not assume email
is con dential. If you initiate email correspondence with astudent about suspected cheating,
say only that you need to talk with the student. For more infomation on what to do if you

suspect cheating, see the Math Student Services O ce, the TAoordinator, or the Lead
TA.

NOTE: You never will be required to be the nal arbitrator in a dispute over cheating.
The University has well established guidelines and a comrtee for such issues. Your rst

step (and often your only step) is to inform your lecturer th& you suspect cheating and
provide him or her with the details.
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Chapter 16

Evaluations of Your Teaching

You will get evaluations of your teaching from several soues.

1. In your rst quarter in the classroom, your mentor will ob®rve your class and meet
with you to discuss what's working well and ways you might impve.

2. If you are an International TA (ITA) in your rst year of cla ssroom teaching, your
Center for Instructional Development and Research (CIDR)ansultant also will observe
you during your rst two quarters. Often, the CIDR consultant will help you gather
midterm feedback from you students.

3. At any time during your teaching career at UW, you may condu with the Center
for Instructional Development and Research (CIDR) about yar teaching, including
requesting a class observation and/or help in collecting eiterm student feedback.
(Note: If you initiate contact with CIDR, then their interac tions with you are con -
dential; it will be up to you whether to share them with anyonein the Mathematics
Department. If the department refers you to CIDR, as in the cse of new ITAS, then
CIDR will send a quarterly report to the department.)

4. The lecturer for your course should observe you every qter, later if you teach a class
on your own (that is, if you are the lecturer), you should be akerved by a faculty
adviser.

5. Every quarter you will be given the opportunity to request(end of quarter) student
evaluations in one class. You areequired to have student evaluations done in at least
one class each academic year. Experienced TAs teaching jpeledent sections are
required to have student evaluations done in each such sexti

These observations and evaluations can be helpful to you amal others. You can use this
feedback to improve your teaching, both for the current clasand in the long term. Even-
tually, these evaluations can provide information for a teghing letter of recommendation.
For your rst two quarters in the classroom, the Dean of the Gaduate School requires the
department to report on your teaching, and we use the reportdm your lecturer. (This is
done to make sure that someone is supervising the work of neWsrI that is, it's more to
check up on the department than it is to check up on the new TAsFor ITAs, the CIDR
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reports on the rst two quarters also go to the Dean, for the sae reason.) The department
uses faculty and student evaluations to identify TAs for teehing awards and for some TA
assignments. The department also cares about your studentaduation ratings because they
re ect on the department's teaching. You should regard evahtions as a tool for improving
your teaching; do not worry that one poor evaluation will de¢érmine the department's opin-
ion of you as a teacher or a mathematician. Only a series of ygpoor evaluations would
threaten the renewal of your TAship.

16.1 Observations of Your Class

You can do several things to make an observation of your claby your mentor, CIDR
consultant, or lecturer more helpful to you. Before the obseation, let the observer know
what you are trying to accomplish that day in class, and any p#écular concerns you'd
like the observer to monitor. For instance, do you want the sidents to think more deeply
about a new idea from yesterday's lecture, or to practice a wecomputational skill? Are you
concerned about whether your boardwork is e ective, or whiaer the noisy group of students
in the back is discussing how to do the problems or the partysaweekend? Discuss whether
you will introduce the observer to the class. Make an appointent for a day or so after the
observation to discuss it with the observer.

During and soon after the observed class, note what you thinkent well and what didn't,
what was typical of your classes and what wasn't. Write thesthoughts down before you
forget them.

With the observer, reconstruct what happened in class, botiwhat you did and what the
students did. Discuss what was e ective for helping studeatlearn, and what could be made
more e ective. ldentify teaching practices you want to be s to continue using, and a small
number of speci ¢, concrete changes you want to make.

16.2 Student Evaluations

Every quarter you will be given the opportunity to request stident evaluations at the end
of the quarter in one class. Remember that you must have studteevaluations for at least
one class every academic year (and every class you teach petelently). You are strongly
encouraged to have evaluations done every quarter, for féadk for yourself and to create
a record of your teaching in your departmental teaching le.The latter is important for
decisions about teaching awards, and eventually to providebasis for a letter of recommen-
dation.

Ordering forms

Midquarter, you'll receive an email from Math Student Serwes to request evaluation
forms. Simply reply to the email by the given deadline to ordestudent evaluations for your
section. For a quiz section, be sure you ordemnd receivethe \Student Evaluation Form:
F".

82



Distributing the forms to students

Pick an appropriate day for the students to Il out the forms; for instance, not right
before a test, when they'll begrudge taking class time awayom review, and not the same
day that you return a test with low scores. Do the evaluationarly in the class period;
if it's done near the end of class, many of them will just leayeeither before Iling out an
evaluation, or after without waiting for anything else you panned to do.

You should explain some points about the forms to your studés) to insure accuracy
in the results. Be sure they understand that \5" indicates bst and \1", worst. Answers
to questions such as \Is this course in your major, a distridion requirement, ... ?" aect
adjustments that are made to the medians for student respoes. These adjusted medians
are important not only to you but also to the department, becase they are used by the
department and the administration to judge the department teaching performance. Please
make the following points clear to your students.

They are evaluating you and the quiz section, not the lectureand the lecture classes.
(The lecturer may or may not do evaluations in lecture.)

Their answer to question 28, hours per week spent on the coeyshould include time
in class, and concerns the entire course (lecture and quizsen combined).

For question 31, \in your major" means math majors. If they ae taking the course
because it is required for their major in engineering, bialy, etc., they should describe
it as \a program requirement."

On the cover sheet thatyou |l out, one question needs clari cation. You are asked if ya
want a copy of the results (numerical, not yellow comment ske¢s) sent to the chair of the
department. Your answer only determines if a complete hardpy is sent. The chair always
receives an electronic copy of the adjusted and unadjustecedians for all questions Please
answer \yes" to the question \Chair copy?" so that the department receives a hard
copy of your evaluation. Hard copies are useful to Math Studé Services, the Graduate
Program Coordinator, and the TA Coordinator, among other rasons for planning changes
in courses and TA Training and for making TA assignments.

Getting the results

The report on the distributions of numerical responses, ptuthe yellow comment sheets,
will come back to you near the beginning of the next quarter. fie O ce of Educational
Assessment (OEA) has a webpage on this \Instructional Assasent System" at

http://www.washington.edu/oea

Under \Course Evaluations”, \UW-Seattle Users" there is lés of information about inter-
preting your report. In particular, they have a database of MS Norms" which allows you
to compare your median ratings against courses in similarstiiplines.

Typical (unadjusted) median ratings for beginning calculs TAs for the rst four ques-
tions are in the range 3.0 (good) to 4.0 (very good) for questi 3, and a bit lower for
qguestions 1, 2, and 4. Don't be discouraged if you fall in theWw end of this range even
though you were sure they'd say you were excellent (5.0). Seal factors tend to depress
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these ratings compared with ratings you will get later and riangs in other disciplines. The
experience you've gained this quarter will make it easierrfyou to avoid mistakes you've
made and to help your students learn in future quarters. Alsd will be easier just because
you won't be adjusting to a whole new life! Remember that manif not most of your stu-
dents were fresh from high school, and so were adjusting tdlege. The role of a teacher in
college is di erent than in high school. Students have moreesponsibility and must do more
work. Freshmen may fail to recognize this fully, and think tlat their rst quarter instruc-
tors are not doing their jobs | this can contribute to lower st udent ratings. Finally, OEA
studies have shown that class size, expected grades, and thasons students take courses
are correlated to ratings, and for our calculus classes aHdse factors tend to lower ratings.
The adjusted medians do take these factors into account.

Nonetheless, low ratings do mean that the students did not peeive your classes to be
as productive as they should be. How do you turn this generaéd indication of discontent
into information you can use? Use the ratings on the more specquestions 5-22 and the
written comments on the yellow sheets. Also consider comntsrirom those who observed
your class { your mentor, CIDR consultant, and/or lecturer. You will notice a variety of
opinion: no matter what you do, it will fail to connect with same students. (Some teachers
make a game of matching diametrically opposed comments fraherent students.) But if
several people are unhappy with some aspect of your teachimyen if some students liked
it, think about ways you could vary what you do to be e ective wth all types of students.

Did you have great interaction with 10 or 15 students, whilehe others were sitting
there quietly lost? Try to encourage students to tell you thig di culties early in the
quarter, instead of waiting for the evaluation forms.

Were a number of students unhappy with your explanations? Bsure you present
material in a variety of ways: pictures and formulas, for insnce, while making sure
you write down anything important that you say in class.

Despite your many o ce hours, did they complain that they coddn't get help? Remind
students about your hours frequently, perhaps every week exven every class.

Sometimes what you want to change is student attitude. Thissinot just a matter of
improving your ratings: students who are happy with the waylte class is run will participate
more e ectively, and probably will learn more. Comments onhe evaluations may indicate
that students don't like certain aspects of the course thatgu cannot or choose not to change.
But you can try to make it clearer to students why the course dbook or class period is set up
in a certain way, and what they are supposed to get out of it. Ab, give the students positive
reinforcement about their work: when they solve a tough prdem in class, on homework, or
on a quiz or test, tell them they did a good job. Praise good i@s suggested in class (even
when they are only one step of many to be taken), and help studls gain perspective on
what they have learned.

Some student complaints have meaning even though what thegesn to say is clearly
false. For example, students have sometimes complained tHaknow \too much" math,
so that | cannot relate to their di culties with the course. T his only happens in courses
where | just barely know more than what the students are supged to learn! It took me
a while to realize that when | am still struggling with organzing the material myself, |
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can't focus enough on the di culties of the students, leadig to the complaint that I'm too
far ahead of them. Similarly, students are likely to interpet any communication problem
with an International TA (ITA) as a problem with the ITA's Eng lish. In fact, if students
believe that the ITA has their interests at heart and is presating useful information, they
will forgive many errors in grammar, word choice, and pronunation. But if for instance the
ITA gives abstract general information when the students wa a concrete example, they
are likely to say the ITA can't speak or understand English, wen if the English is actually
awless and barely accented.

Midquarter evaluations

Research by OEA suggests that one of the best ways to improvewy student evalua-
tions is to do some kind of midquarter evaluation, then respml to student suggestions or
complaints. Such midquarter evaluations can be as informak asking the students to take
out a piece of paper and write down one aspect of class that islping them learn and one
aspect that isn't. Or you can hand out a form that asks those gstions, or more speci c
guestions that concern you, such as \are my explanations ualy (circle one) too advanced
/ just right / oversimpli ed for you?" or \is my writing on the board clear?" or \do | talk
too fast?" After querying the students in perhaps week ve othe quarter, pick one or two
points to respond to, and do some combination of making chaeg and better explaining of
current policies. If you are a new TA, your mentor can help yowith this.

CIDR o ers a more substantial midquarter evalution in the fam of a class interview
called a small group instructional diagnosis (SGID). A CIDRconsultant talks with the
students for 25-30 minutes and summarizes the discussiom j@u. The results tend to be
more constructive than comments on the evaluations at the drof the quarter.

If you are teaching a quiz section, be sure to ask the lecturbefore you take class time
for a midquarter evaluation. As with the Student Evaluationof Teaching forms, it is better
to have the students Il these out at the beginning of a classqriod rather than at the end
so that they don't just leave instead.

16.3 Evaluations by Faculty

Ideally, you should be observed by your lecturer or anotheac¢ulty member every quarter
that you teach, for a variety of reasons. Observations of cquisections should promote
communication between lecturers and TAs, both about how thspeci ¢ course is going and
about teaching in general. | nd visiting quiz section is somtimes an important \reality
check" about how the students are handling the material. Atswatching someone else teach
gives me ideas for my own teaching. The written reports fromatulty about TAs are kept
on le to consult when we decide on teaching awards or when wesdooking for a TA with
particular skills for certain TA assignments. Finally, thereports supply speci ¢ information
that can be used by someone writing a teaching letter of recon@ndation for you at some
future date. (Also, for your rst two quarters, we're required to forward copies of the reports
to the Dean of the Grad School, but that's not the reason we stied asking faculty to do
these reports.)

In practice, after your rst two quarters in the classroom faulty may skip observing your
teaching, or, having observed, may fail to write a reportExperienced TAs should make
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sure they are observed and evaluated by faculty on a regular b asis. If you haven't
been observed recently, or even if you have, you may want &sk for a faculty observation
and report, especially if you are teaching your own eveningummer, or 300 level course.
You want your departmental teaching le to re ect your teaching performance, both for
possible consideration for teaching awards and for that tehing letter of recommendation
that most of you will need someday. Ideally, you'll be able task someone who has actually
observed you in the classroom, preferably more than once,dathey also will look at the
written reports of other faculty you've worked with and student evaluation information you
supply. You need to make sure there are some such reports amddent evaluations! You
may even want to pick out a faculty member you aren't working wh, but would like to have
write you a letter, and ask him or her to visit your classes pardically. This is especially
true if you are teaching your own class (evening, summer, 30&tc.), because if you don't
ask, probably no one will observe you. Then when you need thegtter, you may discover
that you are in a non-classroom assignment (MSC, grading, R&A&omputer jobs, even Lead
TA) and no faculty member has seen you teach for years!
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Chapter 17

About Your Students

Your high school math education and college experience magve been very di erent from
that of UW students, especially if you are an ITA. This chapte gives some background
information on the students who will be in your class. The r§ section is particularly
valuable for ITAs, since it gives an overview of the Americaachool system prior to college.
All TAs should read the subsequent sections.

17.1 The US School System

The pre-college school system is divided into elementaryiifklergarten and grades 1 through
5 or 6), middle school or junior high (grades 6 or 7 through 8 &), and high school (through
grade 12). For simplicity, in this chapter we will include gades 9 through 12 when we say
\high school.” With very few exceptions, high schools are nspecialized: students planning
to attend college and those not intending to attend collegettend the same schools and even
take many of the same classes.

Most students apply for college in their senior year of highchool. They must take a
standardized college entrance exam, most likely the Schsli@ Aptitude Test (SAT). (In
other parts of the country, another test, the ACT, is more wi@ly used.) This test score
and grades in high school are two of the factors the Univergiof Washington and other
colleges use to determine admittance. Once in college, thedergraduate degree program
is nominally four years, but many students take ve years to amplete it. Students do not
have to decide on a major eld of study until they have been inalege for a year or two,
and changing majors is common.

Alternatively, many students attend community college batveen completing high school
and attending the UW. Community colleges o er two-year acaeémic degrees and also pro-
grams of technical training aimed at particular careers. @tlents may earn an Associates
Degree in two years and then transfer to the UW to nish their @gree. About 40-50%
of each UW graduating class are transfer students. Howeveamu will not see that many
transfer students in your calculus classes, because mogely such students will have taken
the calculus series at the community college.

In both high school and college, the terms freshman, sophoragjunior, and senior are
used to indicate those in the rst, second, third, and fourthyears, respectively, of school.
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(Three year high schools use the terms freshman, junior, arsegnior.)

17.2 Prole of the Typical UW Calculus Student

Most of your students will be freshmen, some will be upperdamen (including transfer
students), and a few may be students returning to college ait working or raising a family.
In fall quarter, even in 125/6, almost all these students wlilbe taking their rst UW math
course. About 44% of entering freshmen were in the top 10% &kir high school graduating
class.

By the end of high school, a typical student has taken two yearof algebra, a course in
trigonometry, a geometry course, and perhaps a pre-calcslalass. While many schools still
separate their math classes into these separate topics, sohave an \integrated" curriculum
that combines algebra, geometry, even some probability anstatistics into a multi-year
sequence often called \Integrated I, II, and IIl." The pre-alculus course may be labelled
\math analysis" { not to be confused with our 400 and 500-leMecourses with similar names!
{ or\math anal,"” or just \functions." Some students will als 0 have taken a course in calculus,
or their precalculus course may have included an introductn to calculus.

Some of your students may not have taken math for a year or mor&JW entrance requires
only three years of math. (It also requires only two years ofcence, one of which may be
general science. In particular this means your students deilikely have not taken physics.)
Even some students who are good in math may not have taken madk senior in high school,
because they had taken the most advanced math course in theichool as juniors. Upper
classmen and returning students may not have taken math siadigh school (which can be
many years ago).

Surveys of prospective students indicate that almost a thir plan to live o campus, and
that most expect to work while attending college (median exgcted hours per week between
10 and 15). In a survey some years ago, students reported sgiag an average of six hours
per week on homework foall their high school classes.

Many of our calculus students are intending to major in engeering (which includes
computer science), chemistry or biochemistry, other sciees, or business. At UW, students
must apply to a department or school to be admitted as a majognd admission to many of
these majors is competitive. This creates an additional pssure to get high grades.

17.3 Implications for Teaching

As most of your students in the fall quarter will be freshmen, the structure of
college classes is new to them . The format of lecture and quiz section is much di erent
than their high school math class. In high school they were ismall classes and had one
teacher who they met with frequently. If they had questionstheir teacher most likely
answered them in class. They may have completed all their hemwvork in class, and done
little if any additional study. Now they have large lectures quiz section, and a new concept
of o ce hours.

In its Note to Math 124 (respectively,125) Students
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(http://www.math.washington.edu/ m124/mathl24studentnote.php and
http://www.math.washington.edu/ m125/math125studentnote.php)

the Department of Mathematics tells students that to succekin the course they should spend
15 hours OUTSIDE of class working on homework, reading thexg reviewing lectures, etc.
Similar advice applies to Math 120 and 126. This is in line wht the University Handbook
guidelines. Students are also encouraged to spread theiudy time evenly across the week
and the quarter. In contrast, students rarely study this mub in high school. Often a student
could succeed in high school by cramming for a test. This stydechnique rarely works as
well for them in college, because the pace of college coutiseauch quicker and the material
is explored in more depth than in high school. (As an examplene student remarked to me
that \my high school teacher spent a week on related rates, yacovered it in one lecture.")

Several factors can distract students from spending the tienthey should on study. They
are adjusting to a new life-style. College o ers an abundaecof new activities. They may
be working part-time, or even close to full-time. They are el to getting high grades with
much less e ort than college courses require. Finally, sonsudents may have seen some of
the material before. For example, a student may have taken ®m@ calculus in high school,
and is now taking 124. They assume that they already understd the material, when in fact
they may have forgotten it (or never learned some of it in therst place). It's important
for a TA to remind students throughout the quarter of what it t akes to succeed.

Most students will have forgotten some of the prerequisite athematics over the summer,
or in some cases in the year or more since their previous matbucse. Be prepared to
review prerequisite material. This may mean a quick review during class of some formula
or concept, or a longer discussion during o ce hours. You shuid try to make clear that
although it is common for students to need some review, they m ust bring their
skills up to speed quickly to do well in the course.

17.4 Placement in UW Math Classes

In order to register for a math class at the UW, the student mushave the proper prerequi-

sites. For a student new to the UW (with no prior college math lass), these prerequisites
are measured with a variety of placement tests. As a TA you amot responsible for know-

ing all the di erent prerequisites for courses, nor are youasponsible for advising a student
about his/her courses. For this you should direct the studdno the Math Student Services.

However, a student may mention these tests, so the basic infoation is listed below.

At the end of high school, many students take Advanced Placeant (AP) tests. There
are two AP tests for calculus: Calculus AB and Calculus BC. Atadent will have taken
one or the other. Often high schools o er classes called \APaltulus." These classes teach
calculus and prepare students for the AP exam at the end of thechool year. The tests are
graded on a scale of 1 to 5.

A student may take Math 124 if he/she has an AP score of 2 or high on the AB or
BC exam.

A student may take Math 125 if he/she has an AP score of 3 or high on the AB
exam or 2 or higher on the BC exam.
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A student may take Math 126 if he/she has an AP score of 5 on theBAexam or a 4
or 5 on the BC exam.

Alternatively, if the student has not taken any AP exams, thg must take a placement
test o ered by the UW. There are two di erent exams: \Intermediate Math Placement" and
\Advanced Math Placement." These two tests will place studets into Math 111, 120 or
124,

Once a student has taken a college math class, they must reaeea minimum grade to
advance to the next class in the series. For example, to adwanto 124, a student must have
a 2.5in 120, and to advance to 125 or 126, they must have a 2.01i4 or 125, respectively.
Students may also need minimum grades for admission to speanajors.
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Part V

Departmental Information
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Chapter 18

Mathematics Department Information
for TAs, 2009-2010

The Main O ce C-138

Selim Tuncel, Chair of the Math Department 543-1151¢hair@math.washington.edu
Mary Sheetz, Department Administrator 543-6163sheetz@math.washington.edu

Michael Munz, Secretary to the Chair 543-115Imunz@math.washington.edu
Susan Malti, Fiscal Specialist (1-5pm) 543-115Malti@math.washington.edu
Britt Ashley, O ce Assistant 543-1150, britt@math.washington.edu

The Graduate Program

Daniel Pollack, Graduate Program Coordinator [GPC] C-550543-1809
mathgpc@math.washington.edu
Sasha Aravkin, Graduate Student Representative [GSR] C-b4

gsr@math.washington.edu

Undergraduate Teaching

Alexandra Nichifor, Math TA Coordinator [TAC] C-326, 543-898
nichifor@math.washington.edu

Steve Klee, Math Lead TA C-406,
klees@math.washington.edu

Patrick Perkins, Math Study Center [MSC] Director B-014 CMU 685-4703
perkins@math.washington.edu

Math Study Center (MSC): B-014 CMU, 685-4714

Math Student Services O ce (Math Advising) C-36, 543-6830
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Mathematics Research Library C-306, 543-7296

Martha Tucker, Head Math Librarian mathlib@u.washington.edu
Departmental Computing 616-3636,help@math.washington.edu

Kevin Loranger, Software Engineer C-30

Steve Sheetz, Senior Computing Specialist C-32
O ce Hours

The Departmental O ce (C-138) is open from 8:00 AM until noonand from 1:00 PM until
5:00 PM, Monday through Friday. The o ce is locked from noon until 1:00 PM.

Keys

Keys to your o ce and the building may be obtained from C-138. After passing prelims,
students may also obtain Math Library keys from the Math Resarch Library.

Photocopying Class Materials

Copying Class Materials: You will be responsible for copygnyour own teaching materials.
Copy codes for teaching materials will change quarterly, dnmust be obtained from the
lecturer for the class. The department asks everyone to litntlass materials copying to 40
pages per student (per quarter).

Copying Research Materials: Every graduate student will he a copy code to be used
for research purposes. The o ce sta will send yours to you atyour math e-mail address.
There is a limit of 1000 copies per year. You will not be charddor these, but do restrict use
of this code to research, and use your personal copy code frother non-teaching copying.

Personal copying: If you would like a code for your own persaicopies, request one from
the main o ce, C-138. You will be billed 5 cents per copy for pesonal-use copies.

Teaching Supplies

There are supplies located in the work-room of C-138. TheseeaONLY to be used for the
classes YOU TEACH. Some supplies are in locked cabinets; @k o ce sta for assistance.
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Laser printing

Laser printers are located in C-340 and outside C-552. There a log by each printer
where you must NOTE the number of pages you've printed and wtteer the printing is for
personal or for teaching purposes. Personal printing is k@t at about 5 cents a page for
the laserprinters, and 20 cents a page for the color printeniC-340. You will be billed for
personal copying and printing at the end of each quarter. Ifgu are researching or assisting
for a professor, you must obtain a copy code from the professdf you print, please ask the
professor which budget to use, and note it on the tally sheetentioned above.

Faxing

The department's fax number is 206-543-0397. You may receidocuments through our
fax, as long as it's low-volume. We do local personal faxingut not long-distance personal
faxing. Long-distance faxing is for university business tn Only o ce sta may use the fax
machine. Long-distance personal faxing can be sent from th®JB Information Desk or the
fax center in the Communications Building, B-045 CMU.

Leaving Messages

Since phones and voice mail are not provided in student o ceg$eel free to use the main line
(206) 543-1150 as your work phone number for non-student ¢acts. Whoever answers the
phone will take a message and send e-mail to you. Students glibuse e-mail to contact
you.

Telephone System

To place on-campus phone calls, dial the last ve digits of # number only (3-xxxx or 5-
XXXX Or 6-xxxx). For o campus calls, dial 9 and wait for a dialtone, then dial the number
including area code. For campus and local outgoing calls,dte are phones in the lounge
kitchen and, for safety reasons, in the \dungeon" (the C-8 oces). The number for the latter
is 545-7145.

Lounge

The Faculty and Student Lounge is located in C-120. There issmall kitchen where co ee,
a microwave oven and a refrigerator are available for your @s You are welcome to join the
co ee club. Tea is served on weekdays when classes are inieass 3:30 PM. The lounge is
open Monday through Friday from 8:00 AM to 5:00 PM. At other times a code is needed to
enter the lounge. Please see the main o ce (C-138) for the ced
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Mail

Mailboxes are in the entryway to the lounge (C-120). Math grduate students have been
assigned a mailbox, shared with another student, alphabeslly starting to the right of the
window. The non-Math TAs have shared boxes in a second alphetiral list after the Math
grad students. All outgoing mail, including both campus andstamped mail, can be put
in the white bins located in C-120 or C-138. Outgoing mail isaken daily around 9 am
and 1:45 pm. Incoming mail is received and distributed twica day. Please do not use
the department's mailing address for personal mail. Delived packages and oversized mail
are put in the supply room in C-138. You will be noti ed by e-md if this occurs. The
department does not pay shipping for letters or packages w@wds special arrangements are
made.

Payroll

Paydays are the 10th and 25th (or the nearest workday to theskates) of each month. Checks
can be picked up in C-138 after 11:30 AM. Through MyUW, under iBployee Self-Service
(ESS), you can arrange for your check to be directly depositento your bank account, and
view records of your wages, taxes withheld, etc.

Library

Your Husky card serves as your library card. It has a magnetstripe on the back which will

be activated when you register. If you wish to use your librgrcard before the Registrar's
O ce has downloaded the magstripe information, you may actiate your account at any

UW library. You will need to set up your UW Net ID and password n order to access your
library account online. Instructions on how to do that can beound at:

https://weblogin.washington.edu/

Click on "Need a UW NetID?". Library overdue, hold and recallnotices will be sent to your
registered email address. Once registered, you may accessr\tibrary account by typing in
your UW Net ID and password at the same web site. There you magmew books, place
holds on checked out materials, and order books from othebtary units. You'll need your
UW Net ID to borrow items via the Summit Catalog from other unversities and colleges in
Washington and Oregon.

You are responsible for:
The use of your card. Do not loan it to others.
All material checked out on your card. Do not loan material toother borrowers.
Knowing due dates. Dates may change based on renewal and temquests.
Returning or renewing materials on time.

Library notices sent when you are out of town.
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Report lost or stolen cards to the Libraries immediately.

Fines and billing charges are assessed to encourage pronmgium of materials. Fines
apply all days and all hours, even if the library is closed. Re notices are mailed to your
home address.

From the Math Department home page you can reach the Math Remeeh Library's home
page

http://www.lib.washington.edu/math/

The top tabs link to all library resources and services inclling your library account. The O -
Campus Access link at the top right allows UW users to accesbrary databases and journals
remotely after supplying your UWNetID and pin. Numerous likks speci ¢ to mathematics
and statistics research resources constitute the rest ofelpage.

Reserve books for higher-level Math courses (400 and up, swgourses in the 330-399
range) are found in the Math Research Library, C-306 PDL. Resve books for lower level
courses are found in Odegaard Undergraduate Library. Someher libraries often of interest
to mathematicians include the Suzzallo (graduate researnchnd Allen (natural science) Li-
braries (in one building), the Engineering Library, and thePhysics-Astronomy library (C620
Physics-Astronomy Building).

The Math Research Library sta invite you to visit the library (C-306 PDL) anytime to
meet them and get a quick introduction to the library. Once @dsses begin, the library is
open M-Th 9:00 AM -6:00 PM, F 9:00 AM - 5:00 PM, and Su 1:00 PM - B0 PM. For in-
depth help with library research anytime, ask for Martha, wih is usually available weekdays
between 11:00 AM and 5:00 PM.
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Chapter 19

Math Advising, Adding Classes,
Course Requirements and the Like ...

\But | have to get into your quiz section!"
| chant shouted in unison by six students after your rst sect ion

First and foremost | as a TA, you are neither required nor expected to be an expert
on the manifold possibilities of courses an undergraduateight take or the bureaucratic
intricacies of adding and dropping courses. When you are doonted with a question whose
answer you don't know, or if you are asked any question of de@pportance concerning a
student's major, please refer them to the Math Student Serges o ce mentioned below.

HOWEVER, the following pages give you the answers to some bagjuestions. Some
will be useful for your own purposes and some will save you findlooking ignorant in front
of your students the rst week of your rst quarter of teaching.

TAs should read this entire chapter.

If you are a new Math student and not a TA, read sections 19.1912 (except the last
part, about quiz sections), 19.4, and 19.6.

International students, be especially sure to read sectidD.7.

19.1 Resources

The answers to many questions like the ones in this chapteream the UW Student Guide,
available on-line at

http://www.washington.edu/students/ .

Feel free to look there or refer students there for any basicuegstions whose answer you don't
know. More complex questions should be referred to the Mathtuslent Services O ce. Be
aware that the o ce is extremely busy the rst few weeks of thequarter.
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Math Student Services isin PDL C-36 (543-6830):

Brooke Miller, Director of Math Student Services
advising and scheduling miller@math.washington.edu

Linda Adkins, o ce assistant adkins@math.washington.edu
Addi Daisley, undergraduate advising daisley@math.washington.edu
Julie Martinson, undergraduate advising julie@math.washington.edu

You should refer students to Math Student Services when theask if they should switch
to a di erent course. TAs are not responsible for knowing whgprerequisites are or which
courses satisfy which requirements. Some information onglentry-level mathematics courses
is included in this manual, so that you may at least know what @urses are available. If you
do tell students about the various courses, be sure they undegand that they should check
on the details with Math Student Services.

Finally, Math Student Services is also a very useful placerf&OU. It issues the text-
book(s) for the course you are teaching and handles room sdhkng. See Brooke (or Addi,
if Brooke is out) if there are any problems with your classrao or if you need a room for a
review session. If you are taking a reading course with a magiofessor, then you must get
the entry code from Math Student Services.

19.2 Registration

At UW, students (both grad and undergrad) register for classs and make changes in their
schedules using MyUwWwww.myuw.washington.edu You must have a UWNetID { that is,

a computer account with an \@U address { before you are allowed into MyUW. Once you
have the account, you can access MyUW with any web browser. ¥@an nd out about
UW accounts at

http://www.washington.edu/computing/uwnetid/ .
You can nd tips for registration in the on-line Student Guide
http://www.washington.edu/students/

by following the links \Academics! Registration Tips."

In registering for your own courses, note the following:

1. You should register for GRDSCH 615C this quarter. Doing swill give you one credit
(pass/fail) for attending the math department TA training. This course is listed under
Graduate School (Interdisciplinary Graduate Programs) irthe University of Washing-
ton Time Schedule.

2. All students are required to provide proof omeasles immunity You will not be able
to register for classes until this requirement has been satd. Please follow the links
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\Student Life ! Health Care! Immunization Requirements” in the on-line Student
Guide to see details about how to ful Il this requirement.

. PLEASE NOTE, VERY IMPORTANT! You must register for at least one course
(ANYthing) before classes begin, or you'll be charged a lategistration fee. You can

ne-tune your schedule the rst week of classes after attendg classes for a day or two,
talking with your advisor, etc.

. It's best to take care of registration changes before 4 PWhdhe fth day of classes,
in case information is needed from Student Services (e.g. 8N [line number] for a
recently added course, or an entry code for a reading cours@p add a class during
the next two weeks of classes, you need both permission of thstructor and an entry
code from Student Services (and you will be charged $20).

. If you are an RA or TA, you will receive health insurance asart of your compensation.
Be sure to sign up by following the instructions at

www.wpas-inc.com/uwgradenroliment

before October 31. There is additional information and instructions at

http://www.washington.edu/admin/hr/benefits/insure/ gaip/

Before you register for classes on MyUW, the system will askhether you want student
insurance. If you are a US resident (and an RA or TA), answer \N' to the question
of whether you want student insurance. Student insurance isnnecessary since you
already receive RA/TA insurance. HOWEVER, if you are an intenational student
(ITA), the system currently requires you to answer \Yes" to this question. You will
receive information about student insurance refunds whenoy sign up for RA/TA
insurance.

Go to Math Student Services for entry codes, or if you have amyuestions about your
own courses. (Of course if you are a grad student in anothergitment, substitute advising
in your department for Student Services in the advice of thisubsection.)

Changes in registration

Changes (both adding and dropping courses) can be made foedrthrough the seventh
calendar day of the quarter. Between the eighth and twentysst calendar days, a student
needs an \entry code" to add a class; also, there is a $20 feeiethcovers all scheduling
changes made in a single day. (Multiple changes made on a $nday incur only one $20
fee, but if you drop a single class Tuesday and then add a cladednesday, your fee will be
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Students adding and dropping your quiz section

For students trying to get into your quiz sections, the best dvice to give them is to keep
checking MyUW. Most sections will already have been overldad, but lots of people move
in and out of classes (especially 120 and 124) throughout thest week. In most cases a
student who keeps trying, even through the weekend, will gét before the $20 fee goes into
e ect.

They may tell you that they want to \overload" (get into a class that is full), and ask you
for an \entry code." They also will ask for an entry code if thg are trying to add the course
the second week of classes. Quiz section TAs are not respolesfor making decisions about
these situations; refer students to the lecturer or the MattStudent Services O ce. The
lecturer should set the policy on entry codes; the Math Stua Services O ce gives out the
entry codes (with the permission of the lecturer) and handéequestions about prerequisites,
etc. The only thing the TA might need to do is keep a record of those students who are
trying to add the course and who actually attend quiz sectignthe lecturer may want this
information for deciding who should get overloads.

For courses dropped through the fourteenth calendar day oi¢ quarter, no record of the
drop is kept. In addition, students are given one \Annual Drp" per academic year. This
allows the student to drop a course until the end of the sevemtweek of the quarter. The
course will appear on the student's transcript with a grade foWx" where x is a number
between 3 and 7, signifying the week during which the courseasvdropped. If there are
extenuating circumstances, the student may petition for aNardship Withdrawal" if they
don't have or don't want to use their Annual Drop. (Hardship Withdrawals are di cult to
obtain.)

19.3 Grading Scale

UW uses a numerical grading scale. Some freshmen will be uméortable with this; if
necessary, you can provide them with the following convecsis.

A 40{3.9 C+ 24{22
A{ 3.8{35 C 21{19
B+ 3.4{3.2 c{ 18{15
B 31{29 D+ 1.4{1.2
B{ 28{25 D{ 0.8{0.7

For undergraduates, 0.7 is the lowest passing grade. A graoi0.0 signi es either failure
or an uno cial withdrawal. For graduate students, grades béow 1.7 are recorded as 0.0, and
a minimum grade of 2.7 is required in each course counted tawea graduate degree.
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19.4 Grade Requirements for Majors and Course Pre-
requisites

This section concerns the meaning of grades for the underduates in your quiz section.
Many majors require not only particular courses, but have mimum grades required. For
example, engineering majors need at least a 2.0 in Math 124. al student does not make
this grade, they have the option of taking the course again @ again, and again). The rst
and second grades count for computing the GPA, but only the ghest grade is considered
toward the major's requirement.

Note: To enter Math 124, a student must get at least a 2.5 in M&t 120. All other Math
courses with prerequisites require at least a 2.0 in the peguisite course. For example, to
continue from 124 to 125 or 125 to 126, a student must get at kgaa 2.0.

IMPORTANT: The registration system will allow the student t o register for a later course
if they are currently enrolled in the prerequisite, but theywill get bumped once a nal grade
below the cuto has been entered into the system.

19.5 Washington State Residency

It is in the best interest of all eligible graduate students @ become residents of the State
of Washington as soon as they are able. The in-state tuitiors isubstantially lower than
the out-of-state tuition. While you are supported, this doen't a ect you personally, but
the department can only support a limited number of studentsat the out-of-state level.
Typically, incoming students and non-US citizens make up #hbulk of this number. Certain
fellowships and awards ONLY have funds to cover the in-statwiition, so even if you are
always supported, you might need to become a resident. Fugh should you lose support
and still wish to enroll, the residency will save you a consalable amount of money.

There is an o ce at the northeast corner of the second oor of &hmitz Hall that handles
the paperwork to become a State resident. Students acceptasl residents before the second
or third week of the quarter are eligible for the lower tuitim. There is a fairly long list
of potential requirements for residency. Graduate studestneed only satisfy most, not
necessarily all, of these requirements. Details can be falim the on-line Student Guide

http://www.washington.edu/students/reg/residency/

In particular, students should register to vote in Washingbn as soon as possible and they
should get a Washington State Driver's License as soon asstéonvenient. (If you have an
out-of-state license, you simply have to pass Washingtonsultiple choice test { roughly 45
minutes of studying the driver's manual usually su ces.) The other requirements usually
are naturally satis ed by a typical graduate student over tme (e.g. having a bank account
in state, residing in the state, nancial independence fronparents, etc.).
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19.6 Social Security Numbers

If you are a TA or an RA and do not have a Social Security Number ( SSN), apply

for one as soon as possible. Students who do not have the same SSN in both the payroll
system and Student Data Base system may nd that Graduate Appintee Insurance, tuition
waivers, insurance waivers, etc., will not be in force. Theystems must have a common SSN
to locate a student in both systems.

To correct (or enter a newly acquired) SSN in the Student Dat®8ase system, students
should go to the registrar's o ce in Schmitz Hall with their Social Security card.

To correct (or enter a newly acquired) SSN in the payroll sysim, please see Mary Sheetz
in the department o ce (C-138).

If you are anInternational Student and a TA (or RA) { that is, an ITA { you may
obtain a valid SSN by doing the following steps in order.

1. Register for at least 10 credits (on MyUW). You may easily ange these courses
through the rst week of classes. (See section 19.2 above.)utBan ITA must be
registered as a full-time student (for graduate students, aminimum of 10 credits) to
get a SSN.

2. Go to the International Services O ce (ISO) located in Scimitz Hall and ask for a
letter con rming that you are enrolled as a full-time studen and are authorized to
work on campus.

3. Take this letter, your 1-20 or DS-2019, 1-94 card, and pagert to the Social Security
O ce in downtown Seattle and apply for a SSN. (Check at the 1SOto con rm the
details of these instructions.)

It will take two or three weeks for your SSN to be issued. In theneanwhile, the
University payroll system will assign you a temporary numbe See Mary Sheetz in the
department o ce (C-138) if you have questions about this terporary number.

4. When you get your SSN number, be sure to enter it in both thet&ent Data Base
and payroll systems. (See instructions above for doing thjs
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Chapter 20

The Math Department Computers

This chapter should handle your basic concerns about the Mamatics Department com-
puter system. The rst, and most important, information to know is how to get answers to
your questions. Sending mail tchelp@maths the best way to get questions answered and
problems solved.

You will have a PC in your o ce. There are better computers avdable for your use in
Padelford C-340.

A few details: For the combination to the computer room, C-34, ask in the Main Math
O ce, C-138. There are printers in C-340 and in the locked cahet outside C-552; if you
will be using the latter, get the cabinet key from C-138.

The computing sta o ces are on the LL oor, just down the hall from the Math Student
Services O ce, C-36. See Chapter 18 for a list of sta namesy®ee:

http://www.math.washington.edu/People/staff list.php

20.1 Finding Basic Information

Online, there is a Math Wiki that has a collection of informaton. You can nd this Wiki at
http://wiki.math.washington.edu

You'll need to log in using your UWNetID and password.

20.2 Getting Started

You will have a PC running Windows in your o ce.

20.2.1 Getting Started on the PCs

Most grad-student o ces are equipped with PCs. Tologin to the PC, press \ctrl+alt+del".
(You may have to move the mouse around or strike the spacebar \wake up" the monitor.)
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You will be prompted for your user name and password. This i$¢ user name (and email
name) that you were given by the main o ce when you were assigua an account. Enter your
user name, and press th&@ab key, then enter your password. If you have not yet changed
your password, it will be whatever you were given by the main ce when you received your
account information. The same password is used for Windowdnix servers, and your@math
e-mail.

When Windows begins, you will see columns of icons on the Iéfénd side. Clicking on
these icons will open di erent programs. Alternatively, yo can click on the Start button
(in the left-hand corner of your screen) and move the mouse tbe Programs folder, to see
a list of available programs. If you are unfamiliar with Windws, please feel free to ask for
help.

If you are working on a PC, you still have the capability of ruming applications residing
on Unix-based servers. (This is especially useful if you waiw use Emacs and compile with
IATEX.) To do so, you will need to an XTerm window and the programX-Win32 . First,
start up the X-Win32 program. (Look for it in the Start menu.) X-Win32 needs a smél
amount of con guring the rst time it is run. Then use the SSH Secure Shell Client
program to log on to Zeno. Click on the \File" menu, then \Quik Connect". You will be
prompted for the host name, \zeno" and your user name (the samuser name as above).
Enter these and click \Connect". You then will be prompted fo your password. Once you
do this you will now have an XTerm window. From this XTerm windw, you can perform
any of the commands listed above in the previous subsection.

There are two ways to logout of the computer. Either press \ct+alt+del” and then
choose \Log 0 ". Or from the Start Menu, choose \Shut Down", and then choose the com-
mand \log o username". Remember to log o every time you are done using the computer
in order to keep your account safe.

20.3 Changing Your Math Department Password

The rst thing you should do when you login to the department grver for the rst time is
to change your password. You were given a temporary passwdrg the main o ce so that
you can get started, but you should change your password imuatiately to something that
only you will know.

You can change your password in one of two ways:

Start an SSH session on Zeno, and type "kinit". You will be agld to enter your old
password (the one you want to change). Then type "kpasswd" {dower-case letters) and
press the Enter key. You will rst be asked to enter your old pasword (the one you want
to change), then you will be asked to enter a new password. Yooew password should
be at least 6 characters long and should contain both upperna lower-case characters, or
should contain both letters and non-letters. If the passwadryou try to use does not meet
these criteria, you will be told so and asked for another. Jusype the password you want
to use and press th&nter key. Once you have entered an acceptable password, you wil b
asked to enter it again, just to make sure you typed it corret. When you are nished, the
computer will give you a message saying \password changed'niay take several attempts
before you come up with a password that the system will accefie patient.
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Alternatively, you can press \ctrl+alt+del" keys and press the \Change Password" but-
ton. You will be prompted to enter your old password (the one gu want to change), your
new password, and to con rm your new password. The same passd is used for Windows,
Linux, and e-mail. Changing your password in one system chges it in the other.

Commit your new password to memory. Do not share your pass@awith others. See
the computing sta if you forgot your password.

You may change your password at any time, and you should do $gou think the secrecy
of your password may have been compromised.

20.4 Your Email Accounts

You need to sign up for an email address on the UW computer netvk. Such an email
account (called a UWNetID) will end with the string of charaters @u.washington.edu
(which we abbreviate by@welsewhere). To sign up for a UWNetID, go to

http://www.washington.edu/itconnect/accounts/

and follow the instructions there. A UWNetID will be necessy for using the MyUW Web-
based university account management system which allowsw@mong other things, to sign
up for your own classes and obtain class lists for the coursgsu teach.

In addition, you automatically get an email account on the dpartment's network. This
address ends with the string of character@math.washington.edu (which we abbreviate
elsewhere in the manual by@math Any messages sent to this email address are automati-
cally forwarded to the @wemail server, so you need not check or manage ya@matlaccount
separately. A message sent to either one of your email addses will end up on the same
server (see next section).

20.5 Checking Email

The activity you will probably use the computers for most is kbecking email. (In fact, that
was why the department sought these computers years ago: take sure TAs could check
their email regularly and easily.)

The email program used on the math server zeno is calléne. It is a text-based
email reader, which means that Pine is virtually virus-prob it cannot directly open an
attachment the way graphics-based email readers do. You mayss some of the functionality
of a graphics-based email reader that you may be accustomexdih other environments, but
when the swarms of computer viruses that circulate each yesweep across the country, you
may be glad of the protection Pine gives.

On a PC, click on the iconSSH Secure Shell Client . Click on the \File" menu, then
\Quick Connect". You will be prompted for the host name, \zero" and your user name.
Enter these and click \Connect". You then will be prompted fo your password (the math
department one). Once you do this you will now have an XTerm wdow. From here you
type pine and press theEnter key.
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When Pine starts, you will be asked for your password. Type wo UWNetID password
and press enter. The rst time you start Pine, you may see an troductory screen. Just
follow whatever directions you are given.

You will eventually see the main menu screen. Use the arrowyseto navigate and press
the Enter key to select an option. Press the space bar to scroll down theessage a screen
at a time. Type r to reply to a message. Typd to forward to message to somebody else.
Type c to compose a hew message. Note that these and other commands|ested at the
bottom of the screen for reference. A indicates you should hold down theCtrl key while
typing the next symbol. (See warning above abouttrl key and Caps Lockkeys.) Overall,
you should nd that the Pine interface is straight forward ard easy to use, despite the lack
of graphics.

You may also read your email using the UW'8VebPine . Here you can access your email
account using a web browser. To use WebPine, just go to

http://webpine.washington.edu

and enter your UWNetID and password. (NOTE: You will need to lave "Cookies' enabled
on your Web browser to use this; but this is usually the defatisetting, so unless you have
changed it, you shouldn't have trouble.)

WebPine is nice because you can read your UW Account email incany Web browser,
anywhere in the world. This is especially useful if you leatewn and aren't sure you'll have
access to a computer with a secure terminasgh) program but still want to be able to read
Detailed instructions can be found at

http://www.math.washington.edu/computing/fags/webpi ne.html .

20.6 Having Your Email Sent to a Di erent Account

You may decide that you want to have your messages sent to a drent account. To do
so, log in to http://myuw.washington.edu and choose \Change Email Forwarding" in the
email section.

20.7 Web Browsing

On a Windows PC you should use eitheMozilla Firefox or Internet Explorer  for web
browsing. These programs are found in the WindowStart Programs menu.

20.8 Web Pages

The Department has a Web page, with much useful informatiorand many professors and

students have individual Web pages with content ranging fra research interests and infor-

mation concerning classes they are teaching, to hobbies goet peeves. You are encouraged
to create your own Web page.
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Information on creating your own Web page and links to get yostarted with HTML
may be found at

https://depts.washington.edu/helpmath/moinmoin/moin .cgi/Help .

You are also encouraged to create an account on the Math Wiknd share information.
To create your account on Math Wiki:

a. Go to http://wiki.math.washington.edu
b. Login with your MyUW NetID

c. Choose login

d. Choose UserPreferences

e. Fill out Name, Password, Password repeat and Email. It isdst to choose a Wiki-
Name (of the form FirsthnamelLastname) as your username, inaer to get your changes and
signatures link back to your WikiHomepage. Your email is neled for you to be able to get
noti cations on page changes and to recover lost login data.

f. If you click on Create Prole, a user pro le will be createdfor you and you will be
logged in immediately.

20.9 Getting the Online MATH 124/5 Worksheets

The standard worksheets that are used for MATH 124 (or 125) aravailable from the MATH
124 Materials Website (or the MATH 125 Materials Website). Tiese web pages were designed
to make it easy for students and TAs to access the supplementanaterials that have been
created for the courses. Files are saved in HTML or PDF formstwhich any Web browser
should be able to handle.

20.10 Files and Directories in LINUX

Files are stored indirectories , and directories can also contain directories (sometimeslied

subdirectories ). If you are familiar with Windows or Macintosh operating syptems, you
are probably familiar with the notion of "Folders' containng les and subfolders. "Folder' is
a synonym for “directory'.

20.10.1 Directory Listings - Is

Possibly the most commonly-issued command dealing with dictories { the one for obtaining
a list of les in the current directory {iis Is (short for 'list"). Just type Is and press
the Enter key to get such a list. Certain les will be hidden on this list(any le whose rst
character is. will be hidden), but you can get a complete list by using the somand s -a
instead (the a' is short for "all’).

REMARK: The current directory ,orworking directory ,is justthe directory that
the computer is prepared to modify or read at the given momentWhen you rst start a
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session, youthomedirectory is the default setting for the current directory. If you create a
new le and save it without specifying a location for the le,the computer will automatically

save it to your current directory. There is more on switchindetween directories in the next
section.

The commandls -1 (the 'I " is short for “long') gives you more information about your
les, including the dates they were last modi ed and who has @rmission to read them (a
topic we won't discuss further here; use the tools discussadsection 20.12 to look up the
command chmodif you want to know more about le permissions). You can alsoambine
these two versions of thds command: issuing the ordets -al gives you a long list of all
the les in the current directory.

The Is commands also lists subdirectories of the current directpr Any item in the list
resulting from the Is command that ends with the character is actually a subdirectory.

If you use the commands -l to get a long directory list, you may nd there are too
many les to see your whole listing on one screen. You may ndhe command

Is -1 | more

useful. This command will present only one full screen of fat a time and will wait for
you to press the spacebar before presenting the next screénhe character| is sometimes
called apipe; it is achieved by typing Shift- n.

20.10.2 Moving Between Directories { cd and pwd

Directories in LINUX are denoted with slashes /' (not backeshes n' as in Windows).

Your home directory (the one that you are rst “in' when you start an XTerm window)

is /home/username where usernameis your Math Department login name. For example,
if your login name isjoesmith , your home directory might be/home/joesmith . To make

things easier for you, there is a symbolic shortcut: The diotory ~ representsyour home
directory, as long as you are the person logged in on the maghiyou are using.

You can move between directories by using thed command (short for \change direc-
tory"). Suppose you have three subdirectories in your homeirdctory math124fall03 ,
math126winter04 and research. If you are in your home directory, you can move into
the math124fall03 subdirectory by typing

cd mathl124fall03

and pressing theEnter key. However, if you are presently working in theesearch subdi-
rectory, this command won't put you where you want it to. (It will try to put you into a
subdirectory of theresearch directory namedmath124fall03 , and if no such subdirectory
exists, it will complain "... No such le or directory.") Instead, to identify that you want to
move into the math124fall03 subdirectory of your home directory, you need to either give
the whole pathname to the cd command by typing

/home/joesmith/math124fall03

OR use the shortcut and just type
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cd ~/math124fall03

to get there.
There are a few more shortcuts that are useful to know. If yowst use the command

cd

without listing a directory pathname, you will be sent to you home directory. Similarly, if
you are in a subdirectory, you can use the command

cd ..

to move into the parent directory (the directory containing the subdirectory you started
in). For example, in the scenario of the previous paragraphf you are in the research

subdirectory of your home directory, the commandsd and cd .. both move you up to
your home directory. On the other hand, if you are in a subditory of the research

directory, the commandcd .. moves you into theresearch directory , not your home
directory.

The command pwd short for \present working directory” shows you where you @@
(though it omits the name of thehomedirectory for some brevity). If you are in theresearch
subdirectory of the home directory for the usejoesmith , typing the command

pwd

will yield the output “/home/joesmith/research'.

IMPORTANT: Everything in LINUX is case-sensitive - lenames, commandsuser-
names, and directory names.

20.10.3 Creating and Destroying Directories - mkdir and rmdir

To create a new directory, you will use the commanadhkdir (short for ‘'make directory'). For
example, if you are in your home directory, the command

mkdir math112spring04

will create a subdirectory namedmath112spring04 in your home directory. The new direc-
tory becomes a subdirectory of whatever directory you are wang in when you give the
command.

It is recommended that you create a new directory for each ege you teach to help you
keep organized.

Suggestion: always start directory and le names with an alpanumeric (letter or number)
character, and use only alphanumeric characters, periodsashes, and underscores in such
names. Other characters may be rejected by LINUX or create re@thing you can never
access again.

If you decide to delete a directory, issue the commamchdir (short for ‘remove directory’).
For example, if you want to delete the directory/research/RiemannHypothesis , you can
move into the research directory and issue the command
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rmdir RiemannHypothesis
or, from any directory, you can issue the command
rmdir /research/RiemannHypothesis
to accomplish the job. In order to delete a directory, it musbe empty rst. (This is a safety
precaution in case deleting the directory is a mistake, as wil be the case if the directory

contained a valid proof of the Riemann Hypothesis!) You caroliow the directions in the
next section to delete the les there.

20.10.4 Moving, Renaming and Deleting Files - mvand rm

You can move les between directories using the commanahv (short for "move”). For
example, suppose you want to move the lgrades.xls from your home directory into the
math124fall03 subdirectory. The command

mv grades.xls math124fall03

does this. Suppose you wish to rename the le aectionAAgrades.xls while you move it.
Then the command

mv grades.xls math124fall03/sectionAAgrades.xls

accomplishes this task. Similarly, themvcommand can be used toename les without
moving it to a di erent directory. The command

mv grades.xls sectionAAgrades.xls

renames the legrades.xls assectionAAgrades.xls

To delete a le, use the commandrm (short for ‘'remove'). If you are in a directory
containing the le badpoetry and want to destroy this le, the command

rm badpoetry

erases the le permanently.

DANGEROUS BUT USEFUL SHORTCUTS: To delete every le in a directory,
move into that directory and issue the command

rm *

at your own peril! The placeholder can be used more carefully: For example, teldte every
le whose name ends with the extensiorlog , the command

rm *.log
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works nicely. The command
rm mathl1l*
deletes every le in the current directory whose name startwith mathl1l, and the command
rm mathll*.log

deletes only the les that fall in both categories.

20.11 Files and Directories on PCs

All of the information in the previous section can be done on RC, via an SSH session on
Zeno.

You can create new folders by clicking on the File Menu, and cbsing \New". Note also,
that if you save attachments from your email, this is the pathwhere they will be saved.

Alternatively, from \SSH Secure Shell", you can open an \SSHsecure File Transfer"
(From the \Window" menu choose \New File Transfer"). This will open up a new window,
which lists all of your folders and les.

20.12 Getting Online Help With LINUX Commands

The mancommand allows you to view online help les; for examplenan Is will tell you
about the Is command. The les can be tough to read and unfortunately youeed to know
the name of the command to usenan Type g to exit a manual le. Type \ man madnfor
more information about reading manual pages.

The apropos command returns a list of commands related to the keywords yayped
after apropos. In looking for keywords,apropos considers each word separately and ignores
the case (upper- or lower-) of letters. Words that are part obther words are also considered,;
thus, if you type apropos compile, apropos also will list commands that mention \compiler"”
in their man-page descriptions.

Another useful online-help command isnfo . Type info info and press theEnter key
to start a tutorial. Non-experts may nd info to be less intimidating than man sinceman
gives all the information there is to know about a command in aery dense fashion.

20.13 Spreadsheets and Classlists

Some professors, or some of you, may want you to keep track chdps on a spreadsheet.
The spreadsheet on the PCs iMicrosoft Excel

You can obtain obtain computerized classlists at MyUWw,

http://myuw.washington.edu/
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using the \Teaching" link on the left side of the page. (Rec&lfrom Chapter 19.2 that you
must have a UW computer account { called aJW NetID {to access MyUW, and you can
sign up for an account athttp://www.washington.edu/computing .) To get a classlist you
must be listed in the time schedule as an instructor for the cwse/section you are requesting.
(If you are not so listed, see Math Student Services.) This Wweage always gives you up-to-
the-minute information and can provide you with a classlisin many di erent formats { as a
webpage, or mailing list, or simply a list of names (that canéimported into a spreadsheet).

We give instructions below for importing a class list into Egel.

Of course, you can just type in all the names of your students anually, but once you
learn how to use this procedure, you will nd that it is much fasterand much less painful

20.13.1 Obtaining a Classlist for Excel

Go to MyUW and click on the \Teaching" link. On the \My Class Resources" window
that displays, select the term for the class you want to lookta (If a list of your classes
does not appear, it means you are not listed as the instructan the Time Schedule,
and you should talk to Brooke Miller in Math Student Services$o have this corrected.)

Select \Class List" next to the class you want to download. Tls opens up a list of all
the students in your class. Select \Download Class List (Ext)" at the top left.

Now save the le to your computer, or to a subdirectory of youhome directory on the
math server.

Start Excel, either by clicking on a desktop icon, or from the&Start menu. In Excel,

open the le using the Open command on the File Menu. In the Opedialog box,

change the \Files of type:" option to either \All" or \Text | es" to be able to see the
le you saved. Change the \Look in:" directory to point to the directory you saved
the le. Your saved le should appear in the le list. Select t and click \Open".

You can now modify the le and save it in Excel format (\Save As..." is an option on

the sub-menu that appears when you click \File" on the menu /@ The only things you

will probably want to keep are the student number, name and eail-address columns.
You can click on the letter at the top of a column with the right mouse button and
select \Delete Column(s)" to erase the entire column. (Or yo can select \Hide" to

hide the column from view, but be able to \Unhide" it later, usng the Format menu.

Ask for help if you need to do this.)

N.B. When using Microsoft Excel make sure you know where (the dotry or folder)
Excel is saving your classlist le. You want this le to be saed in your home directory
on the le server so that it gets backed up. The ExceSave command saves your le
to the local hard drive on your PC, and there is no backup of thadisk.

20.13.2 GradeBooks
Since Winter 2009, University of Washington made availabléradeBooks as one of the

Catalyst WebTools. Your instructor may wish to maintain grades in such a Catalyst
GradeBook instead of in an Excel spreadsheet.
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Log in at https://catalysttools.washington.edu/ using your UWNetID, and fol-
low directions { or ask your instructor and fellow TA's for hdp.

Whether you use Excel or GradeBook to keep track of your studts' scores, make sure
to make backup copies often and on a regular basis.

20.14 Editing Files with Emacs (and Other Editors)

Emacs is (probably) the most widely used editor under UNIX/ILNUX. On an Xterminal You
can launch Emacs either from the command line, by typingmacs &or using the left mouse
button and the program menu. (The & at the end of the command lanches a separate
window, allowing you to continue typing in the rst window.) If you are on a PC you can
launch Emacs from the command line of an XTerm window, by typig emacs &as above.
You will also need to have X-Win32 running. The startup scraein Emacs tells you how
to get a quick tutorial { if you haven't used Emacs before it wald be a good idea to work
through at least the rst few screens of the tutorial. It alsohas detailed online documentation
accessible from its own menu bar at the top of the window.

Emacs is not a word processor, nor a programming environmehbut it understands
a lot about the les you might want to edit (for instance, BTEX, TEX, C, C++) and can
make editing very convenient in many ways by changing its bekior to suit the kind of le
being edited. It allows you to hold multiple les (bu ers in Emacsspeak) in memory. The
leftmost menu item allows you to switch between the variousuoers in memory. The \File"
menu allows you to load a le to become one of your bu ers and teave it once you are done
editing it.

20.15 Using T X or LATEX to Write Documents

TEX and IATEX are typesetting programs which are specially designed tggeset mathemat-
ical symbols. ATEX is a somewhat more user-friendly incarnation of gx, and we'll use the
two terms interchangeably in this section. X can do much more than just mathematical
typesetting { the document you are reading now was preparedsing TeX.

It is probably easiest to learn EX slowly by modifying somebody else'sgX document.

Here are some basics:

Commands in TEX begin with a backslash.

The dollar signs indicate \math mode".

Letters in math mode indicate variables and have a slightlyicgerent font. Certain commands
only function in math mode, others only function in text mode Single dollar signs enclose
a short segment of math mode, for example \$a$" in the midst dext shows that \a" is a
variable rather than the short word \a". Double dollar signsstart and end a whole section
that is in math mode, for example, several lines of equations
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Files with TEX commands have the su x .tex and may be modi ed with any text editor
(such as Emacs). After you've modi ed a le with TEX commands, you then must run EX
or IATEX to get a new.dvi or .ps le. The department PCs have integrated ATEX editors
and compilers.

In a UNIX environment, simply type latex filename.tex . The program will prompt
you if it nds any errors or inconsistencies in the le. Some mors are not fatal and even a
correct le may generate dozens of warning messages. If yoavh a fatal error, the program
will halt and prompt you for a change. TypingCtrl-C will exit the program. After you've
done this, you may typexdvi filename.dvi & to view on the screen what the printed copy
will look like. You may print the le with the command Ipr -Pmath-3rd -Pfilename.dvi
or Ipr -Pmath-5th filename.dvi depending on whether you want the le printed on the
third or fth oor. (Be sure to record all the printing you've done on the Printer Log located
by each printer.)

Some references forgX (available in the computer room) are:

A guide to BETEX: document preparation for beginners and advanced usdrg Kopka
and Daly. Very readable; slow pace.

The LaTeX companionby Goossens, Mittelbach and Samarin. Encyclopedic; hard to
read; but useful if you want to do something fancy.

For other references and resources, see theXILATEX page under the department's website:
http://www.math.washington.edu/Computing/Tex/

There are also more books ongK/LATEX in the math library that you can consult.
Computing can install PC-TEX (an easier EX/LATEX interface) on Windows machines.

20.16 Other Programs

Lastly, being a math department, we have Matlab, Mathematia, Maple, R, Splus, Fortran
(in the form of the GNU version with commandg77), C++ (in the form of the GNU version
with command g++), and others. Some of these have manuals in C-340 to help ydaray; if
there's software you're used to and can't nd, talk to a Compter TA. A list of software on
Zeno and Windows systems is on the Web at:

https://depts.washington.edu/helpmath/moinmoin/moin .cgi/ApplicationsOnZeno
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