Do You Have Math Anxiety?
A Self Test

Rate your answers from 1 to 5; add them up and
check your score below.
(1) =Disagree, (5) = Agree.

1. 1cringe when | have to go to math class. 12 34 5
2. lam uneasy about going to the board in a math class. 12345
3. 1 am afraid to ask questions in math class. 12 3 45
4. 1 am always worried about being called on in math class 12 34 5
5. lunderstand math now, but | worry that it's going to get really diffcult soon. 1234 S
6. |tend to zone out in math class. 12345
7. | fear math tests more than any other kind. 1234 S
8. ldon't know how to study for math tests 123 4 5
9. It's clear to me in math class, but when I go home it's like | was never there. 12 3 45
10. I'm afraid I won't be able to keep up with the rest of the class. 123 4 5

Check Your Score:

40-50 Sure thing, you have math anxiety. Check my 10 hints on how to reduce math anxiety.
30-39 No doubt! You're still fearful about math.

20-29 On the fence!.

10-19 Wow! Loose as a goose!

Math anxiety is an emofional reaction to mathematics based on a past unpleasant experience
which harms future learning. A good experience learning mathematics can overcome these
past feelings and success and future achievement in math can be attained.

Copyright@ 1997-2006 by Ellen
Freedman, All Rights Reserved.
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Developing Math Confidence

Math Anxiety: You are not alone

Anxiety about performing well in math or math-based
science courses is a common experience for many college
students. Research has indicated that approximately 30% of
college students struggle with math anxiety, and that this
issue has consistently ranked among the top 20 concerns for
college students

Math Anxiety: What does it look

like?

Performance problems

Often people experience math anxiety while participaiing in
math activities such as exams. Some people find themselves
"blanking out" on math tests, even though they understand
the material, can do the homework, and have prepared well
for the exam. It can be very frustrating to feel prepared only
to receive a low score on an exam. People with math anxiety
typically do well in their other courses. However, math and
math-based science courses seem to be more diffcult.

Avoidance

People who struggle with math anxiety often find themselves
avoiding math-related activities The following behaviors
often increase math anxiety because the person does not feel
prepared to complete the tasks:

® skipping class

® not reading one's math textbook

® postponing enrollment in math classes until the last
possible semester

® choosing a major based on avoiding math

® studying math only right before an assignment is due or
just prior to an exam

People develop anxiety around math and math-related sciences
for a number of reasons

1. Receiving messages that you are not good at math, or that
math is a hard and intimidating subject that can only be
mastered by certain students.

2. Societal views about math that suggest that it is
harder than other subjects and that competence in
math should be valued more than competence in
other disciplines

3. Internal and external pressures to excel in math-based
fields.

Myths about Math

There are several myths about math that are often associated
with the development of math anxiety. Research has shown
that none are true, but many people believe them and may
struggle with math anxiety.

Men are better at math than women
This is a stereotype that is often reinforced by society,
including by teachers, parents, and guidance counselors

There is a "best" or "correct" way to complete math
problems

There are many ways to get to a correct answer in a math
problem. Think about the many different ways people
figure out a tip for a restaurant bill, or how much they will
save on a sale item.

You have to have a "mathematical mind" to
understand math

People are not born with different types of brains. People,
do however, have different ways of learning. Myths such
as this one discourage people from finding the learning
tools that work best for them, and cause people to give up

"1 don 't have problems in other classes, why don 't | do well in How can | develop math confidence?
Remember that some amount of anxiety is helpful to keep L

p-2

Both math avoidance and poor performance on math tests can
create more anxiety about math. A cycle of anxiety and
avoidance can occur, which only increases the problem.

on learning math.
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motivated and energized about something. However, if your
anxiety is so great that it is interfering with y90ur ability to do
well in class, there are some steps you can take:

1. Do math every day
Just like with a foreign language, if you don't use math
frequently, you'll have a harder time becoming fluent. Do
some math every day (Yes, including weekends), even if
it's only 15-30 minutes Ty to avoid stacking all of your
math aclvities on one or two days.

2. Scheduling
Build positive fime management skills by making and
sticking to a reasonable schedule. Your schedule should
include time for studying, as well as social and personal
activities There are many ways to make a schedule; find
what works best for you.

3. Prepare adequately
Make sure you're going to every class and regularly
reading your math textbook. Use you TAs and academic
resources on campus. For larger projects. start early
rather than waiting until the last minute.

4. 1dentify and eliminate negative self-talk Become aware
of your internal dialogue. Start replacing negative self-
talk with more affirming and rational selftalk. Ihis may
feel funny at first, but it will start feeling natural the more
you practice.

Get enough sleep. Eat well-balanced, regular meals.
Participate in a regular exercise program. Learn
effective ways to relax and manage stress and anxiety.
Poor selfcare leads to poor performance in all areas,
including math.

6. Seek help
Find a study buddy or study group. If you feel you need
additional assistance, seek out a tutor or counselor. The
Counseling Center offers a group to help students gain
math confidence. Don't let fear of asking for help keep
you from reaching your goals.

The Math Confidence Group

The Counseling Center offers a group specifically designed
for people who struggle with math confidence. This group has
helped numerous students over 20 years to become more
confident in their math abilities. The group is not a tutoring
program or a math class. We help students overcome their

5. Practice good self-care

psychological barriers to doing well in math and math-based
courses. By attending all of the sessions and following the
suggestions of the group leaders, you could expect to gain the
following:

» Replace negative self-talk with more positive, confident
self-talk

e Better time management skills

e Improved study habits

e Stress management and relaxation techniques
e Creative suggestions for overcoming blocks

e Learn about resources on campus for improving
your math skills

e Support from group leaders and others
experiencing similar struggles

If you are interested in finding out more about the Math
Confidence group, please stop by the Counseling Center or
call our offce.

Brochure Author: Christina Carroll, Ph.D.

Series Editor: Jaquelyn Liss Resnick, Ph.D.

Published by: University ofFlorida Counseling Center 301 Peabody
Hull, Gainesville FL 32611 (352) 392-1575 02m3



Coping With Math
Anxiety

"Coping with Math Anxiety," by B. Sidney Smith, reprinted
by permission of the author from Math Academy Online/
Platonic Realms, 2006. Copyright 0 1997-2006 Math
Academy Onlinematonic Realms.

I've never been successful in any math class | 've ever taken.
I never understand what the teacher is saying, so my mind
just wanders.

Some people can do math — not me!

Multiplication is vexation,
Division is just as bade

The Rule of Three perplexes me,
And Practice drives me mad

- Old Rhyme

What all of these students are expressing is math anxiety, a
feeling of intense frustration or helplessness about one's
ability to do math. What they did not realize is that their
feelings about math are common to all of us to some
degree. Even the best mathematicians, like the actress
mentioned above. are prone to anxiety — even about the
very thing they do best and love most.

What is Math Anxiety?

A famous stage actress was once asked if she had ever
suffered from stage-fright, and if so how she had gotten
over it. She laughed at the intene'iewer's naive assumption
that, since she was an accomplished actress now, she must
not feel that kind of She assured him that she had always
had stage fright, and that she had never gotten over it.
Instead, she had leamed to walk on stage and perform —
in spite of it.

Like stage fright, math anxiety can be a disabling
condition, causing humiliation. resentment, and even
panic. Consider these testimonials from a questionnaire we
have given to students in the past several years:

When | look at a math problem, my mind goes completely
blank. I feel stupid, and | can't remember how to do even
the simplest things

I've hated math ever since | was nine years old, when my
father grounded me for a week because | couldn't leam my
multiplication tables.

In math there's always one right answer, and ifyou can 't
find it you 've failed. That makes me crazy.

Math exams terrify me. My palms get sweaty, | breathe too
fast, and often | can 't even make my eyes focus on the
paper. It's worse if | look around, because I'd see everybody
else working, and know that I'm the only one who can't do
it.

In this essay we will take a constructive look at math anxiety,
its causes. its effects, and at how you as a student can learn to
manage this anxiety so that it no longer hinders your study of
mathematics. Lastly, we will examine special strategies for
studying mathematics, doing homework. and taking exams

Let us begin by examining some social attitudes towards
mathematics that are especially relevent.

Social Causes and Educational
Context

Imagine that you are at a dinner party, seated with many people
at a large table. In the course of conversation the person sitting
across from you laughingly remarks "of course, I'm illiterate . .
. I" What would you say? Would you laugh along with him or
her and confess that you never really learned to read either?
Would you expect other people at the table to do

so?

Now imagine the same scene, only this time the guest across
from you says, "of course, I've never been any good at math.

.. 1" What happens this time? Naturally. you can expect other
people at the table to chime in cheerfully with their own claims
to having "never been good at math" — the implicit message
being that no ordinary person ever is

The fact is that mathematics has a tarnished reputation in our
society. It is commonly accepted that math is difficult, obscure,

and of interest only to "certain
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people," i.e., nerds and geeks — Poor teaching leads to the
not a flattering characterization. inevitable idea that the subject
I-he consequence in many (mathem_atlcs)_ls only adapte_d
English-speaking  countries, ©© Peculiar minds when it is
. . . the one universal science, and

and especially in the United
States is that the study of math the one whose ground rules

a _es, 1S . a . €s u.y ormath e taught walmost in infancy
carries with it a stigma, and 4
people who
are talented at math or profess reappear in the motions of the
enjoyment of it are often treat- universe ed as though they are
not quite - H.J.S Smith

normal. Alarmingly, many school teachers — even those
whose job it is to teach mathemailics — communicate this
attitude to their students directly or indirectly, so that young
people are invariably exposed to an anti-math bias at an
impressionable age.

It comes as a surprise to many people to learn that this attitude
is not shared by other societies In Russian or German culture,
for example, mathematics is viewed as an essential part of
literacy, and an educated person would be chagrined to confess
ignorance of basic mathematics (It is no accident that both of
these countries enjoy a centuries-long tradition of leadership in
mathematics)

Our jaundiced atGtude towards math- Students must learn that
ematics has been greatly exacerbated mathematics is the most
by the wayinwhichit has been taught human of endeavors. since
early in this century. For nearly Flesh and blood
represenseventy years, teaching methods have
tativesoftheirownspecies relied on a behaviorist model ofleam-
engaged in a centuries ing, a paradigm which emphasizes long
creative struggle to learning-by-rote; that is, memorization
uncover and to erect this and repetition. In mathematics, this
magnificent edifice. And meant that a particular type of prob-
thestrugglegoeson today. lem was presented, together with a
On the very campuses technique of solution, and these were
where mathematics isprepracticed until sufficiently mastered.
sented and received as an The student was then hustled along
to inhuman discipline, cold the next type ofproblem.withits
tech- and dead, new mathematnique of solution, and so on. The
ideas ics is created. As sure as and concepts which lay behind
these the tides. techniques were treated as a sideshow, or most
often omitted altogether. -J.D. Phillips

Someone once described this method
The mind is not a vessel to

ToiNI|Iero .

of teaching mathematics as
inviting be filled. It is a fire to be students to the most
wonderful kindled.

restaurant in the world — and then
— Plutarch forcing them to eat the menu! Little
wonder that the learning of
mathematics seems to most people a dull and
unrewarding enterprise, when the very meat of the subject
is boiled down to the gristle before it is served.

This horror story of mathematics education may yet have a
happy ending. Reform efforts in the teaching of mathematics
have been under way for several years, and many — if not all
— teachers of mathematics have conscientiously set about
replacing the behaviorist paradigm with methods based on
constructivist or other progressive models of learning. As yet,
however, there remains no widely accepted teaching
methodology for implementing these reform efforts, and it may
well be that another generation will pass before all students in
the primary and secondary grades are empowered to discover
the range and beauty of mathematical ideas, free of the stigmas
engendered by social and educational bias.

finally. young women continue to face an additional barrier to
success in mathematics. Remarkably, even at the start of the
21st century, school-age girls are still discouraged by parents,
peers and teachers with the admonition that mathematics "just
isn't something girls do." Before we became teachers, we
would have assumed that such attitudes died out a generation
ago, but now we know better. Countless of our female students
have told how friends, family members, and even their junior
and senior high school instructors impressed upon them the
undesirability of pursuing the study of mathematics. My own
wife (a mathematician) recalls approaching her junior high
school geometry teacher after class with a question about what
the class was studying. He actually patted her on the head, and
explained that she "didn't need to know about that stuff" (And,
needless to say, he didn't answer her question.) Rank sexism
such as this is only part of the problem. For all adolescents, but
especially for girls, there is concern about how one is viewed
by members of the opposite sex — and being a "geek" is not
seen as the best strategy. Peer pressure is the mortar in that
wall. And parents, often even without knowing it, can facilitate
this anxiety and help to discourage their daughters from
maintaining an open mind and a natural curiosity towards the
study of science and math.

Together these social and educational factors lay the
groundwork for many widely believed myths and
misconceptions about the study of mathemalics To an
examination of these we now turn.



Math Myths and Misconceptions

A host of common but erroneous ideas about mathematics are
available to the student who suffers math anxiety. These have
the effect of justifying or rationalizing the fear and frustration
he or she feels, and when these myths are challenged a student
may feel defensive. This is quite natural. However, it must be
recognized that loathing of mathematics is an emotional
response, and the first step in overcoming it is to appraise one's
opinions about math in a spirit of detachment. Consider the five
most prevalent math myths, and see what you make of them:

Myth #1: Aptitude for math is inborn.

This belief is the most natural in the world. After all, some
people just are more talented at some things (music and
athletics come to mind) and to some degree it seems that these
talents must be inborn. Indeed, as in any other field of human
endeavor, mathematics has had its share of prodigies. Karl
Gauss helped his father with bookkeeping as a small child.
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and the Indian mathematician Ramanujan discovered deep
results in mathematics with little formal training. It is easy for
students to believe that doing math requires a math brain, one
in particular which they have not got.

But consider: to generalize from "three spoons, three rocks,
three flowers" — to the number "three" — is an extraordinary
feat of lbsu‘fflc‘iOD,yet every one of us accomplished this when
we were mere toddlers! Mathematics is indeed inborn, but it is
inborn in all of us. It is a human trait, shared by the entire race.
Reasoning with abstract ideas is the province of every child,
every woman, every man. Having a special genetic makeup is
no more necessary for success in this activity than being
Mozart is necessary to humming a tune.

Ask your math teacher or professor if he or she became a
mathematician in consequence of having a special brain. (Be
sure to keep a straight face when you do this.) Almost
certainly, after the laughter has subsided, it will turn out that a
parent or teacher was responsible for helping your instructor
discover the beauty in mathematics and the rewards it holds
for the student — and decidedly not a special brain. (If you
ask my wffe, on the other hand, she will tell you it was
orneriness; she got sick of being told she couldn't do it.)

Myth #2: To be good at math you have to be good at
calculating.

Some people count on their fingers. Invariably, they feel
somewhat ashamed about it, and try to do it furtively. But this
is ridiculous. Why shouldn't you count on your fingers? What
else is a Chinese abacus but a sophisticated version of
counting on your fingers? Yet people accomplished at using
the abacus can out-perform anyone who calculates figures
mentally.

Modern mathematics is a science of ideas, not an exercise in
calculation. It is a standing joke that mathematicians can't do
arithmetic reliably, and | often admonish my students to check
my calculations on the chalkboard because I'm sure to get
them wrong if they don't. There is a serious message in this:
being a wiz at figures is not the mark of success in
mathematics.

This bears emphasis: a pocket calculator has no knowledge,
no insight, no understanding — yet it is better at addition and
subtraction than any human ever be. And who would prefer
being a pocket calculator to being human?

This myth is largely due to the methods of teaching discussed
above, which emphasize finding solutions by rote. Indeed,
many people suppose that a professional mathematician's
research involves something like doing long division to more
and more decimal places, an image that makes

mathematicians smile sadly. New mathematical ideas the
object of research — are precisely that. Ideas. And ideas are
something we can all relate to. That's what makes us people

to begin with.

Myth #3: Math requires logic, not creativity.

The grain of truth in this myth is that,
Logic is the anatomy of of course, math does require I"c.
But thought what does this mean? It means that — John
Locke we want things to make sense. We
don't want our equations to assert

that 1 is equal to 2.

This is no different from any other field of human endeavor,
in which we want our results and propositions to be
meaningful — and they can't be meaningful if they do not
jive with the principles of logic that are common to all
mankind. Mathematics is somewhat unique in that it has
elevated ordinary logic almost to the level of an artform, but
this is because logic itself is a kind of structure — an idea
— and mathematics is concerned with precisely that sort of
thing.

But it is simply a mistake to suppose that logic is what
mathematics is about, or that being a mathematician means
being uncreative or unintuitive, for exactly the opposite is
the case. The great mathematicians, indeed, are poets in
their soul.

How can we best illustrate this? Consider the ancient Greeks
such as Pythagoras, who first brought mathematics to the
level of an abstract study of ideas.

They noticed something truly as- The moving power of
mathetounding: that the musical tones matics is not
reasoning but most pleasing to the ear are imagination. those
achieved by dividing a plucked string into ratios of in- —
Augustus De Morgan

tegers. For instance, the musical interval of a "fifth" is
achieved by plucking a taut string whilst pressing the finger
against it at a distance exactly four-fifths along its total
length. From such insights, the Pythagoreans developed an
elaborate and beautiful theory of the nature of physical
reality. one based on number. And to them we owe an
immense debt, for to whom does not music bring joy? Yet
no one could argue that music is a cold, unfeeling enterprise
of mere logic and calculation. If you remain unconvinced,
take a stroll through the Mathematical Art of M.C. Escher.
Here is the creative legacy of an artist with no advanced
fraining in math, but whose works consciously celebrate
mathematical ideas, in a way that slips them across the
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transom of our self-conscious anxiety, presenting them
afresh to our wondering eyes

Myth #4: In math, what's important is getting the right
answer.

If you are building a bridge, getting the right answer counts

for a lot, no doubt. Nobody wants a bridge that tumbles down
during rush hour because someone forgot to carry the 2 in

the

IDs place! But are you building bridges, or studying
mathematics? Even if you are studying math so that you
can build bridges, what matters right now is
understanding the concepts that allow bridges to hang
magically in the air — not whether you always
remember to carry the 2.

That you be methodical and complete in your work is
important to your math insh-uctor, and it should be
important to you as well. This is just a matter of doing
what you are doing as well as you can do it — good
mental and moral hygiene for any acfrv'ity. But if any
instructor has given you the notion that "the right
answer" is what counts most, put it out of your head at
once. Nobody overly fussy about how his or her
bootlace is tied will ever stroll at ease through Platonic
Realms.

Myth #5: Men are naturally better than women at
mathematical thinking.

If there is even a ghost of a remnant of a suspicion in
your mind about gender making a whit's difference in
students' mathematics aptitude, slay the beast at once.
Special vigilance is required when it comes to this
myth, because it can find insidious ways to affect one's
attitude without ever drawing attention to itself. For
instance, I've had female students confide to me that —
although of course they do not believe in a gender gap
when it comes to ability — still it seems to them a little
unfeminine to be good at math. There is no basis for
such a belief, and in fact a sociological study several
years ago found that female mathematicians are, on
average, slightly more feminine than their non-
mathematician counterparts.

Sadly, the legacy of generations of gender bias, like our
legacy of racial bias, continues to shade many people's
outlooks, often without their even being aware of it. It
is every student's.

parent's, and educator's duty to be on the lookout for this
error of thought, and to combat it with reason and
understanding wherever and however it may surface.

Across the centuries, from Hypatia to Amalie Nother to
thousands of contemporary women in school and
university math departments around the globe. female
mathematicians have been and remain full partners in
creating the rich tapestry of mathematics For
outstanding web sites with information about historical
and contemporary women in mathematics, check the
subject index in the "biography" section of the Math
Links Library.

Taking Possession of Math
Anxiety

Even though all of us suffer from math anxiety to some
degree —just as anyone feels at least a little nervous
when speaking to an audience for some of us it is a
serious problem, a burden that interferes with our lives,
preventing us from achieving our goals. The first step,
and the one without which
no further progress is possible, is to recognize that math anxiety
is an emotional response. (In fact, severe math anxiety is a learned
emotional response.) As with any strong emotional reaction, there
are constructive and unconstructive ways to manage math
anxiety. Unconstructive (and even damaging) ways include
rationalization, suppression, and denial.

By "rationalization," we mean finding reasons why it is
okay and perhaps even inevitable — and therefore justified
— for you to have this reaction. The myths discussed above
are examples of rationalizations and while they may make
you feel better (or at least less bad) about having math
anxiety, they will do nothing to lessen it or to help you get
it under control. Therefore, rationalization is
unconstructive.

By "suppression™ is meant having awareness of the anxiety
— but trying very, very hard not to feel it. | have found that
this is very commonly attempted by students, and it is
usually accompanied by some pretty severe self-criticism.
Students feel that they shouldn't feel this anxiety, that it's a
weakness which they should overcome. by brute force if
necessary. When this effort doesn't succeed (as invariably it
doesn't) the self-criticism becomes ever harsher, leading to
a deep sense of frustration and often a severe loss of self-
esteem — particularly if the stakes for a student are high, as
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when his or her career or personal goals are riding on a
successful outcome in a math class, or when parental
disapproval is a factor. Consequently, suppression of math
anxiety is not only unconstructive, but can actually be
damaging.

finally, there is denial. People using this approach probably
aren't likely to see this essay, much less read it, for they
carefully construct their lives so as to avoid all mathematics
as much as possible. They choose college majors, and later
ca-

reers, that don't require any math, and let the bank or their
spouse balance the checkbook. Ihis approach has the
advantage that feelings of frustration and anxiety about
math are mostly avoided. However, their lives are
drastically constrained, for in our society fewer than 25% of
all careers are, so-to-speak, "math-free,"” and thus their
choices of personal and professional goals are severely
limited. (Most of these math-free incidentally, are low-
status and low-pay.)

People in denial about mathematics miss out on something
else too. for the student of mathematics learns to see aspects
of Universe is a grand book the structure and beauty of our
which cannot be read until one world that can be seen in no
first learns to comprehend the other way, and to which the
"in- language and become familiar numerate" necessarily
remain with the characters in which it forever blind. It would
be a lot is composed.lt is written in the like never hearing
music, or language of mathematics never seeing colors. (I
under- - Galileo stand that
some people have these disabilities — but they didn't choose
to have them.) Okay, so what is the constructive way to
manage math anxiety? | call it "taking possession." It
involves making as conscious as possible the sources of
math anxiety in one' own life, accepting those feelings
without self-criticism, and then learning strategies for
disarming math anxiety's influence on one's future study of
mathematics. (These strategies are explored in depth in the
next section.)

Begin by understanding that your feelings of math anxiety
are not uncommon, and that they definitely do not indicate
that there is anything wrong with you or inferior about your
ability to learn math. For some this can be hard to accept. but
it is worth trying to accept — since after all it happens to be
frue. This can be made easier by exploring your own "math-
history." Think back across your career as a math student,
and identify those experiences which have contributed most

to your feelings of frustration about math. For some this will
be a memory of a humiliating experience in school, such as
being made to stand at the blackboard and embarrassed in
front of one's peers. For others it may involve interaction
with a parent. Whatever the principle episodes are, recall
them as vividly as you are able to. Then, write them down.
I'his is important. After you have written the episode on a
sheet(s) of paper, write down your reaction to the episode,
both at the time and how it makes you feel to recall it now.
(Do this for each episode if there is more than one.)

After you have completed this exercise, take a fresh sheet of
paper and try to sum up in a few words what your feelings
about math are at this point in your life, together with the
reason or reasons you wish to succeed at math. This too is
important. Not until after we lay out for ourselves in a
conscious and deliberate way what our feelings and desires
are towards mathematics, will it become possible to take
possession of our feelings of math anxiety and become free
to implement sfrategies for coping with those feelings.

At this point it can be enormously helpful to share your
memories, feelings, and goals with others. In a math class |
teach for arts majors, | hand out a questionnaire early in the
semester asking students to do exactly what is described
above. After they have spent about twenty minutes writing
down their recollections and goals, | lead them in a
classroom discussion on math anxiety. This process of
dialogue and sharing — though it may seem just a bit on the
goopy side — invariably brings out of each student his or
her own barriers to math, often helping these students
become completely conscious of these barriers for the first
time. Just as important, it helps all my students understand
that the negative experiences they have had, and their
reactions to them, are shared one way or another by almost
everyone else in the room.

If you do not have the opportunity to engage in a group
discussion in a classroom setting. find friends or relatives
whom you trust to respect your feelings, and induce them to
talk about their own experiences of math anxiety and to
listen to yours.

Once you have taken possession of your math anxiety in
this way, you will be ready to implement the strategies
outlined below.

Strategies for Studying Mathematics
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Mathematics, as a field of study, has features that set it
apart from almost any other scholastic discipline. On the
one hand, correctly manipulating the notation to calculate
solutions is a skill, and as with any skill mastery is
achieved through practice. On the other hand, such skills
are really only the surface of ematics,for they are only

The value ofa problem is not so - Consequently, the
contemplation and
comprehension of mathe-

much coming up with the an- matical ideas must be our ulti-

swer as in the ideas and at-  mate goal. Ideally, these two
tempted ideas it forces on the aspects of studying
mathematics

should be woven together at

every point, complementing

and

margi.nally useful without an understanding of the

concepts which underlie them.

would be solver.
- LN. Herstein

enhancing one another, and in
this respect studying mathematics is much more like
studying, say, music or painting than it is like studying
history or biolo-

gy.

In view of mathematics' unique character, the successful
student must devise a special set of for accomplishing his
or her goals, including strategies for lecture taking,
homework, and exams. We will examine each of these in
turn. Keep in mind that these strategies are suggestions,
not laws handed down from the mountain. Each student
must find for him or herself the best way to implement
these ideas fitting them to his or her own unique learning
styles As the Greek said, know thyself!

Taking Lectures

Math teachers are a mixed bag. no question, and it's easy
to criticize. especially when the criticism is justified. If
your own math teacher really connects with you, really
helps you understand, terrific — and be sure to let him or
her know. But if not, there are a couple of things you want
to keep in mind.

To begin with, think what the teacher's job entails. first, a
textbook must be chosen. a syllabus prepared, and the
material being taught (which your teacher may or may not
have worked with in some time) completely mastered.
This is before you ever step into class on that first day.

Second, for every lecture the teacher gives, there is at least
an hour's preparation, writing down lecture notes, thin-
Eng about how best to present the material. and so on. This
is on top of the fime spent grading student work — which
itself can be done only after the instructor works the
exercises for him or herself. Finally, think about the
anxiety you feel about speaking

to an audience, and about your
own math and then imagine what a math teacher must do:
manage both kinds of anxiety simultaneously. It would be
wonderful if every instructor were a brilliant lecturer. But
even the least brilliant deserves consideration for the
difficulty of the job.

The second thing to keep in mind is that getting the
most out of a lecture is your job. Many students
suppose that writing furiously to get down everything
the instructor puts on the board is the best they can do.
Unfortunately, you cannot both write the details and
focus on the ideas at the same time. Consequently,
you will have to find a balance. Particularly if the
instructor is lecturing from a set text, it may be that
almost everything he or she puts on the board is in the
text, so in effect it's witten down for you already. In
this case, make some note of the instructor's ideas and
commentary and methods,

but make understanding the lecture your primary focus.
One of the best things you can do to enhance the value of
a lecture is to review the relevent parts of the textbook
before the lecture. Then your notes, instead of becoming
yet another copy of information you paid for when you
bought the book, can be an adjunct set of insights and
commentary that will help you when it comes time to study
on your own.

finally, remember that your success is your
instructor's success too. He or she wants you to
achieve your goals. So develop a rapport with the
instructor, letting him or her know when you are
feeling lost and requesting help. Don't wait until after
the lecture — raise your hand or your voice the
minute the instructor begins to discuss an idea or
procedure that you are unable to follow. Use any help
labs or offce hours that are available. If you are
determined to succeed and your instructor knows it,
then he or she will be just as determined to help you.

Self study and homework
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There you are, just you and the textbook and maybe some studying together. You will still want to put in plenty of for self-
lecture notes, alone in the glare of your desk lamp. It's a study, but a couple of hours a week spent studying with others may
tense moment. Like most students, you turn to the be very valuable to you.

exercises and see what happens. Pretty soon you are

slogging away, turning frequently to the solutions in the Working problems

back of the book to check whether you have a clue. If
you're lucky, it goes mostly smoothly, and you mark the
problems that won't come right so that you can ask about
them in class. If you're not so lucky, you get bogged down,
stuck on this problem or that, while the hours slide by like
agonized glaciers, and you miss your favorite TV show,
and you think of all the homework for your other classes

Most problem sets are designed so that the first few problems are
rote, and look just like the examples in the book. Gradually, they
begin to stretch you a bit, testing your comprehension and your
ability to synthesize ideas Take them one at a time. If you get
completely stuck on one, skip it for now. But come back to it. Give
yourself me, for your subconscious mind will gradually formulate
ideas about how to work the exercise, and it will present these

that you haven't got to yet, and you begin to visualize
burning your textbook . . . except that the stupid thing cost
you 80 bucks....

Let's start over.

There you are,just you and the textbook and maybe some lecture
notes, alone in the glare of your desk lamp. Relax. What are you
here for? For whom are you doing this homework? Your teacher?
Your parents? No, homework is for you, and you alone. It is your
opportunity to learn. and to begin to gain mastery — and that is
what you are here for. Not a grade — knowledge. Presumably.
your instructor has just lectured the material, but have you read
the material in the textbook yourself yet? You haven't? Then do
s0. Reading the textbook is something practically no student does,
yet it can make a world of difference in how diffcult the material
seems to you. When

reading a textbook, remember that it is not a novel, nor indeed like
any other kind of book. Written math is dense. Each paragraph —
sometimes even each line — contains deep ideas, which may
require a novel way of thinking to understand. It may take you 20
minutes or longer just to absorb and understand a single page. That
is normal. Read it with blank paper available and a pencil in your
hand. Work through the examples yourself, until you thoroughly
understand each step.Writing things down is far more effective
than high-lighting or underlining. Read the footnotes After you
have done these things, then you are ready to look at the exercises
(NB: If you are reading a college-level text. it may be helpful to
familiarize yourself with the Latin terms and Greek letters
commonly used in mathematics.)

Many instructors (but not all) encourage their students to work
together on homework problems. Modem learning theories
emphasize the value of doing this, and | find that students who
collaborate can develop a synergy among themselves which
supports their learning, helping them to learn more, more quickly,
and more lastingly. Find out how your instructor feels about this,
and if it is permitted find others in class who are interested in

notions to your conscious mind when it is ready.

As an experienced math instructor, it is my sad duty to report that
about a third of the students in any given class, on any given
assignment, will look the exercises over, and conclude that they
don't know how to do it. They then tell themselves, "l can't do
something | don't understand,” and close the book. Consequence:
no homework gets done.

About another look the exercises over, decide that they pretty
much get it, and tell themselves "l don't need to do the
homework, because | already understand it," and close the
book. Consequence: no homework gets done.

| keep the subject constantly be- Don't let this be you. If you've
fore me and wait till the first pretty Now turn much to already

the hard got exercisesit, great. dawnings open little by little into

the fidl light (whether they were assigned or not), and test how
thorough your — Sir Isaac Newton understanding really is. If
you are unable to do them with
ease, then you need to go back to the more routine exercises
and work on your skills On the other hand, if you feel you
cannot do the homework because you don't understand it, then
go back in the textbook to where you do understand, and work
forward from there. Pick the easiest exercises, and work at
them. Compare them to the examples. Work through the
examples doing the exercises the same way the examples were
done. In short, work at it. You will learn mathematics this way
— and in no other way.

Story problems

Everybody complains about story problems, sometimes even
the instructor. One is tempted to feel that math is hard enough
without some sadist turning it into wordy, dense, hard-to-
understand story problems. But again, ask yourself: "Why am
I

studying math? Is it so that I'll always know how to factor a
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quadratic equation?" Hardly. The study of math is meant to
give you power over the real world. And the real world does
n'tpresent you with textbook equations, it presents you with
story problems Your boss doesn't tell you to solve for x, he
tells you, "We need a new supplier for flapdoodles. Bob's
Flapdoodle Emporium wholesales them at $129 per gross, but
charges $1.25 per ton per mile for shipping. Sally's Flapdoodle
Express wholesales them at $143 per gross, but ships at a flat
rate of $85 per ton. figure out how each of these will impact
our marginal cost, and report to me this afternoon."”

The real world. Personally, | love story problems because if
you can work a story problem, you know you really
understand the math. It helps to have a strategy, so you might
want to check out the Solving Story Problems article in the
PRIb,'E sometime soon.

Taking exams
For many students, this is the very crucible of math anxiety.

Math exams represent a do-or-die challenge that can inflame
all one's doubts and frustrations. It is frankly not possible to
eliminate all the anxiety you may feel about exams. but here
are some techniques and strategies that will dramatically
improve your test-taking experience.

before your brain makes a demand on the blood
supply.

When you get the exam, look it over thoroughly.
Read each question, noting whether it has
severalparts and its overall weight in the exam.
Begin working only after you have read every
question. This way you will always have a sense
of the exam as a whole. (Remember to look on the
backs ofpages.) If there are some questions that
youfeel you know immediately how to do, then do
these first. (Some students have told me they save
the easiest last because they are sure they can do
them. This is a mistake. Save the hardest onesfor
last.)

It is extremely common to get the exam, look at
the questions, andfeel that you can't work a
singleproblem. Panic sets in. You see everyone
else working and become certain you are doomed
Some students will sitfor an hour in this condition,
ashamed to tum in a blank exam and leave early,
but unable to calm down and begin thinking about

1. Don't cram. The brain is in many ways just like a
muscle. It must be exercised regularly to be strong,
and if you place too much stress on it then it won't
function at its peak until it has had time to rest and
recover. You wouldn't preparefor a big race by
staying up and running all night. Instead, you
would probably do a light work-out, permit
yourself some recreation such as seeing a movie or
reading a book, and turn-in early. The
sameprinciple applies here. If you have been
studying regularly, you already know what you
need to know, and ifyou haveput offstudying until
now it is too late to do much about it. There is
nothing you will gain in the few hours before the
exam, desperately trying to absorb the material,
that will make up for not being fresh and alert at
exam time.

2. Onexam day, have breakfast. The brain consumes
a surprisingly large number of calories, and if you
haven't made available the nutrients it needs it will
not work atfull capacity. Get up early enough so
that you can eat a proper meal (but not a huge one)
at least two hours before the exam. This will
ensure that your stomach hasfinished with the meal

the questions. This initial panic is so common
(believe it or not, most of the other students taking
the exam are having the same experience), that it's
just as well to assume ahead of time that this is
what is going to happen. This gives you the same
advantage as when the dentist alerts you that "this
may hurt a little." Since you've been wamed, there
'sfar less tendency to have an uncontrollable panic
reaction when it happens.

So say to yourself, 'Well, 1 may as well relax
because | expected this." Take a deep breath, let
it out slowly. Do this a couple of times. Lookfor
the question on the exam that most resembles
what you know how to do, and begin poking it
andprodding it and thinking about it to see what
it is made of. Don't bother about the other
students in the room — they've got their own
problems. Before long your brain (remember, it's
a muscle) will begin to unclench a bit, and some
things will occur to you. You're on your way.

Math exams are usually timed — but remember,
it's not a race! You don't want to dally, but don't
rush yourself either. Work eficiently, being
methodical and complete in your solutions. Box,
circle, or underline your answers where
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appropriate. If you don't take time to make your
work neat and ordered, then not only will the
grader have trouble understanding what you've
done, but you can actually confuse yourself— with
disastrous results. Ifyou get stuck on a problem,
don't entangle yourself with it to the detriment
ofyour overall score. After afew minutes, move on
to the rest of the exam and come back to this one
if you have time. And regardless of whether you
have answered every question, give yourselfat
least two or three minutes at the end of the exam
period to review your answers. The "oops"
mistakes you find this way will surprise you,
andfixing them is worth more to your score than
trying to bang out somethingfor that last,
troublesome question.

6. In math, having the right answer is nice — but it
does n'tpay the bills. SHOW YOUR WORK.

7. Finally, place things in perspective. Fear of the
exam will make it seem like a much bigger deal
than it really is, so remind yourself what it does not
represent.

When you get the exam back, don't bury it or burn it or treat

it like it doesn't exist — use it. Discover your mistakes and

un_ derstand them thoroughly. After all. if you don't learn
from your mistakes, you are likely to make them again.

Afterword

Math anxiety affects all of us at one time or another, but for
all of us it is a barrier we can overcome. In this article we
have examined the social and educational roots of math
anxiety, some common math myths associated with it. and
several tech_ nigques and strategies for it. Other things could
be said, and other strategies are available which may help you
with your own struggle with math. Talk to your instructor
and to other students. With determination and a positive
outlook — and a little help — you will accomplish things
you once thought impossible.

The harmony ofthe world is made manifest in Fonn
and Number, and the heart and soul and all the poetry
ofNatural Philosophy are embodied in the concept
ofmathematical beauty.

— D 'Arcy Wentworth

It is not a test of your overall intelligence, of your
worth as a person, or ofyour prospectsfor success in
life. Yourfuture happiness will not be determined by
it. It is only a math test— it tests nothing about you
except whether you understand certain concepts and
possess the skills to implement them. You can't
demonstrate your understanding and skills to their
best advantage ifyou panic through making more of

it than it is.



