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WHAT You WILL LEARN IN CHAPTER 3
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QO How To Recognize Test Anxiety
O Causes of Test Anxiety.

QO Different Types of Test Anxiety
O How To Reduce Test Anxiety

anxiety and then explore test anxiety. They are

different issues that can affect each other. It is
best to learn about them as separate entities first.

Math anxiety is a common problem for many
high school, college, and university students. It is
especially difficult for students in developmental
courses, who normally have more math anxiety
than other students. However, there are students
in higher-level math courses who also struggle
with this problem. It is very common for students
to have anxiety only about math and not in their
other subjects.

Most students think that math anxiety affects
them only when they are taking tests, but it also

l. n this chapter you will first learn about math

affects other areas. It can affect the way you do
your homework, the way you learn in the class-
room or through distance learning courses, and the
way you choose a career. Students who have math
anxiety may procrastinate in doing their homework
or put off sitting down and completing an online
lesson. This can lead to math failure. Students also
select majors based on the amount of math that
is required, which could lead to lower-paying or
dissatisfying careers. However, most students with
math anxiety meet it face to face during tests, ex-
periencing test anxiety as well. ‘
Mild test anxiety can be a motivational fac-
tor in that it can make students properly prepare
for a test. However, high test anxiety can cause
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major problems in both learning and test taking,
as students avoid studying for the test when anxiety
begins to afflict their thought processes. Reducing
test anxiety is the key for many students to become
successful in math. Such students need to learn the
causes of test anxiety and how to reduce the test
anxiety that affects their learning and grades.

Several techniques have proven helpful in re-
ducing both math anxiety and math test anxiety.
However, reducing them does not guarantee good
math grades. It must be coupled with effective study
skills and a desire to do well in math.

Understanding Math
Anxiety

Definitions of Math Anxiety

Math anxiety is a relatively new concept in educa-
tion. During the 1970s, certain educators began
referring to mathophobia or mathemaphobia as a
possible cause for children’s unwillingness to learn
math. Math anxiety is an extreme emotional and/
or physical reaction to a very negative attitude to-
ward math. There is a strong relationship between
low math confidence and high math test anxiety
(Fox, 1977).

Math anxiety is the feeling of tension and anxi-
ety that interferes with the manipulation of num-
bers and the solving of math problems during tests
(Richardson and Suinn, 1973). Math anxiety is a
state of panic, helplessness, paralysis, and mental
disorganization that occurs in some students when
they are required to solve math problems. This
discomfort varies in intensity and is the outcome of
Numerous experiences students have had in their
past learning situations (Tobias, 1978).

Today, math anxiety is accepted as one of the
major problems students have in completing their
math courses. It is real, but it can be overcome.

Types of Math Anxiety

Math anxiety can be divided into' three Separate
anxieties: math test anxiety, numerical anxiety,

and abstraction anxiety. Math test anxiety involves
anticipation, completion, and feedback of math
tests. Numerical anxiety refers to everyday situa-
tions requiring people to work with numbers and
perform arithmetic calculations. Numerical anxiety
can also include students who are trying to figure
out the amount of a tip, thinking about mathemat-
ics, doing math homework, or listening to or see-
ing math instruction. Abstraction anxiety involves
working with variables and mathematical concepts
used to solve equations. Students can have all three
math anxieties or only one anxiety. Most often, the
students I have worked with have had math test
anxiety and abstraction anxiety. These students
don’t have any anxiety working with numbers, but
once they start learning algebra, they develop both
conditions. This may have happened in high school
or college.

Remem ber.

When people try to overcome anxi-
ety of any kind, including math anxiety,
they must seek advice and support. It is
much easier with support!

The Causes of Math Anxiety

Since math anxiety is a learned condition, its
causes are unique to each student, but they are
all rooted in individuals’ past experiences. Bad
experiences in elementary school are one of the
most common sources of students’ math anxiety:
coming in last in math races at the blackboard,
watching classmates finish problems twice as fast
as they do, teachers saying, “That's okay, you just
aren’t good in math, you are better in English,”
and classmates and teachers calling them stupid.
These words and experiences remain with people;
they can still hear the words and eventually begin
telling themselves the same thing. When these stu-
dents walk into a classroom or open a math book,
or take a test, these “mental tapes” play in their
minds. When asked, many students indicate that
they were made fun of when trying to solve math
problems at the chalkboard. When they could not
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solve the problems, the teacher and/or students
would call them “stupid.”

Teacher and peer embarrassment and hu-
miliation become the conditioning experiences
that cause some students’ math anxiety. Over
the years, this math anxiety is reinforced and
even increases in magnitude. In fact, many math-
anxious students—now 30, 40, and 50 years
old—still have extreme fear about working math
problems on the board. One 56-year-old indi-
cated that he had a great deal of fear that the
instructor would call him to the board. Even if
he knew how to do the problem, displaying that
knowledge to his peers was very difficult. Some
students have said that they absolutely refused
to go to the board.

Being embarrassed by family members can .

also cause math anxiety. According to students
who have been interviewed on the matter, their
parents tried to help them with math and this
sometimes led to serious trauma. These students
claim that the tutoring from their guardians, main-
ly their fathers, often resulted in scolding when
they were not able to complete the problems. One
student reported that his father hit him every time
he got a multiplication problem wrong. Brothers
and sisters can also tease one another about be-
ing “dumb” in math. This is particularly true of
boys telling girls that they cannot do math. When
people hear these statements often enough, they
may start to believe them and associate these bad
feelings with the.word math. So, for students
many years later, just hearing the word “math”
triggers a response of anxiety, consciously or un-
consciously recalling the bad feelings, and becom-
ing uneasy.

A good example of this is a student I worked
with who had completed her B.S. degree 15 years
ago at a college that did not require much math.
She was returning to college to be an elemen-
tary school teacher, which required her to take
math and a math placement test. As soon as |
mentioned that she had to take math, she said,
“I can’t do math and I will have to wait a few
days to get psychologically ready to take the math
placement test.” She indicated that her old feel-
ing of not being able to do math rushed through
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her and she almost had an anxiety attack. This
is an extreme case, but a true example, of math
anxiety. In most cases, math anxiety is not this
bad, but it is disruptive enough to cause learning
and testing problems.

In order to overcome math anxiety, it is nec-
essary to identify when it first started and what
caused it. Math anxiety usually starts from one or a
series of events in a student’s past that were nega-
tive. Negative feelings were imbedded in memories
and then anxiety started whenever the student was
placed in similar situations.

Answer the questions on the Exploring Past
Math Experiences Worksheet.

If some of the mernories are tough ones, just
make a short note of them right now. Don’t dwell
on them, because they are in the past. This can be
frustrating for some students, but it is worth work-
ing through it. You will realize that math anxiety
is usually a result of events, and does not occur
because you are “dumb” or have other personal
flaws.

If you have had a very positive experience in the
past when you were studying math, brainstorm an-
swers to the appropriate questions. You may want
to keep in mind friends you know who struggle with
math and think about the other questions.

This brainstorming will help you write your
math autobiography assignment at the end of this
chapter.

Some Facts to Remember

¢ Math anxiety is usually a result of past
experiences that were negative. As a result of
these experiences, any time a person is put in
a similar situation, he/she gets anxious.

* Math anxiety is not related to how smart a
person is.

e Math anxiety is a learned condition; therefore,
in most cases, it can be unlearned or at least
managed.

*  Aperson must be willing to change and find
strategies to practice continually that will help
manage math anxiety.
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Exploring Past Math Experiences Worksheet

At the end of this chapter you will write a “Math Autobiography” to help you explore why you might have math
anxiety. This knowledge is the first step in learning how to manage or overcome the anxiety. This worksheet

will help you prepare for writing the autobiography. Answer the following questions. For some students, these
questions will be easy to answer; for others, they will be more difficult because their past experiences are quite
negative. The more honest you can be, the more you will be able to confront and work on any math anxiety.

1. When was the first time you were nervous or anxious about learning math? (Do not include taking tests.)
Was it in elementary, middle, or high school? Can you recall a specific incident? If so, briefly describe it. It
could have taken place in school or at home.

Examples: Getting scolded by a teacher or parent for a poor homework grade. Losing a math race on the
board. Going to recess late because you did not get your math work done in time. Older sibling always
comparing math grades with you.

2. When was the last time you told yourself that you couldn‘t do math or were just not a math type?

3. Even though you might have math anxiety, there were probably some positive experiences associated with
math in the past. Try to think of at least one of them.

Examples: A good grade. Cohpleting an assignment in class. A parent or teacher praising you for your math
work. '

4. If you have math anxiety, take heart. Most students can learn to minimize it and contro! it. Write a statement

declaring that you will set a goal to learn to manage your math anxiety this semester.

How Math Anxiety Affects Learning

Math anxiety can cause learning problems in sev-
eral ways. It can affect how you do your home-
work and your participation in the classroom
and in study groups. Let’s first start by looking at
how math anxiety could affect your homework.
Students with high math anxiety may have dif-
ficulty starting or completing their homework.

Doing homework reminds some students of their
learning problems in math. More specifically, it re-
minds them of their previous math failures, which
causes further anxiety. This anxiety can lead to
total avoidance of homework or “approach-avoid-
ance” behavior.

Total homework avoidance is called procrasti-
nation. The very thought of doing their homework
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causes these students anxiety, which causes them
to put off tackling their homework. This makes
them feel better for a short amount of time—until
test day.

Math anxiety can also affect your classroom
participation and learning. Usually students with
math anxiety are afraid to speak out in class and
ask questions. They remember that in the past they
were made fun of when they gave incorrect an-
swers. They are also afraid of asking a question that
others, including the teacher, will consider “dumb.”
So they sit in class fearful of being asked a ques-
tion, looking like they understand the lecture so
they will not be called on. They also take a lot of
notes even though they don’t understand them, in
order to give the illusion of comprehension. If you
are one of these students, these are hard habits
to break. However, these habits may cause you
to be unsuccessful in your math class. Here are
some suggestions that may help you break these
habits:

1. Make an appointment to talk to your math
instructor. Math instructors want you to talk
to them. When 1 do my consulting around
the country, one of the major complaints ]
get from math instructors is that the students
don’t come and see them. Make an appoint-
ment to see your math instructor before the
first major test to discuss your math history
and to ask for learning suggestions. In most
cases it is easier to talk to the instructor
before you get your first grade.

2. Before class, ask the instructor to work
one homework problem. You might want
to write the problem on the board before
the instructor arrives. This is less stressful
because you are not asking the question in
front of the whole class. In fact, one of my
good friends, Dr. Mike Hamm, suggests
that his students put the problems they do
not know how to solve on the board before
class. Other students go to the board and
solve the problems. Dr. Hamm then solves
the ones the students cannot solve.
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3. Prepare one question from your homework
and ask it within the first 15 minutes of
class. Instructors are more likely to answer
questions in the first part of class when they
have time instead of the end of class when
time is running out.

4. Ask a question to which you already know
the answer. The question will begin discus-
sion with the instructor and other students
when you can contribute since you under-
stand the problem. It will set you up for a
positive experience.

5. Use email to send questions to your instruc-
tor. This way, you can still get the answer
with very little anxiety.

By using these suggestions, you can reduce
your math anxiety and learn more mathematics.
A question unanswered could be a missed test
question.

emember.

The instructor’s job is to answer
your questions, and you are paying for
the course.

Math-anxious students sometimes avoid doing
additional math outside of the classroom. They
avoid study groups and supplemental instruction.
It is like asking a person with hydrophobia (fear of
water) to take a vacation at the beach. However,
a person with hydrophobia can go to the beach
and enjoy himself or herself and not get wet. In
other words, students can still attend study groups
and supplemental instruction and just listen. When
they are ready to get their feet wet, they can ask a
few questions. Don'’t let these great opportunities
go by.

Math anxiety can affect how you learn math-
ematics. It can be overcome with your effort. You
don’t have to live in the past with your math fears.
Today is a new day, and you can change how math
affects you. The next step is to understand how
test anxiety can affect your demonstration of math
knowledge.
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Section Review

1. List and explain the three types of math anxiety.

First Type:

Second Type:

Third Type:

2. List and explain two causes of math anxiety.

First Cause:

Second Cause:

3. List three ways math anxiety can cause learning problems.

First Way:

Second Way:

Third Way:

4. List and explain three ways students can manage or avoid the effects of math anxiety.

First Way:

Second Way:

Third Way:

How to Recognize
- Test Anxiety

Test anxiety has existed for as long as tests have
been used to evaluate student performance. Because
it is so common and because it has survived the
test of time, test anxiety has been carefully studied
over the last 50 years. Pioneering studies indicate
that test anxiety generally leads to low test scores,
At the University of South Florida (Tampa), Dr.
Charles Spielberger investigated the relationship
between tegt anxiety and intellectual ability. The

study results suggested that anxiety coupled with
high ability can improve academic performance;
but anxiety coupled with low or average ability can
interfere with academic performance. That is:
Anxiety + high ability = improvement
Anxiety + low or average ability = no improvement

Example: Students with average ability and
low test anxiety had better performance and
higher grades than did students with aver-
age ability and high test anxiety. However,
there are students who make good grades,
take calculus, and still have test anxiety.

Copyright © Houghton Mifflin Company. All rights reserved.



Test anxiety is a learned response; a person is
not born with it. An environmental situation brings
about test anxiety. The good news is that because
it is a learned response, it can be unlearned. Test
anxiety is a special kind of general stress. General
stress is considered to be “strained exertion,” which
can lead to physical and psychological problems.

Math Test Anxiety

There are several definitions of test anxiety. One
definition states, “Test anxiety is a conditioned
emotional habit to either a single terrifying expe-
rience, recurring experience of high anxiety, or a
continuous condition of anxiety” (Wolpe, 1958).
Another definition of test anxiety relates to
the educational system. The educational system
develops evaluations that measure one’s mental
performance, and this creates test anxiety. This
definition suggests that test anxiety is the antici-
pation of some realistic or nonrealistic situational
threat (Cattell, 1966). The “test” can be a research
paper, an oral report, work at the chalkboard, a
multiple-choice exam, a written essay, or a math
test. .
Math test anxiety is a relatively new concept in
education. Ms. magazine published “Math Anxiety:
Why Is a Smart Girl Like You Counting on Your
Fingers?” (Tobias, 1976) and coined the phrase
math anxiety. During the 1970s, other educators
began referring to mathophobia or mathemapho-
bia as a possible cause of children’s unwillingness
to learn math. Additional studies on the graduate
level discovered that math anxiety was common
among adults as well as children. :
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One of my students once described math test
anxiety as “being in a burning house with no way
out.” No matter how you define it, math test anxi-
ety is real, and it affects millions of students.

Why Math Tests Create Anxiety

It has been shown that math anxiety exists among
many students who usually do not suffer from other
tensions. Counselors at a major university reported
that one-third of the students who enrolled in be-
havior therapy programs offered through counsel-
ing centers had problems with math anxiety (Suinn,
1988). ’

Educators know that math anxiety is common
among college students and is more prevalent in
women than in men. They also know that math
anxiety frequently occurs in students with poor high
school math backgrounds. These students were
found to have the greatest amount of anxiety.

Approximately half of the students in college
prep math courses {designed for students with in-
adequate high school math backgrounds or low
placement scores) could be considered to have
math anxiety. However, math anxiety also occurs
in students in high-level math courses, such as col-
lege algebra and calculus.

Educators investigating the relationship be-
tween anxiety and math have indicated that anxi-
ety contributes to poor grades in math. They have
also found that simply reducing math test anxiety
does not guarantee higher math grades. Students
often have other problems that affect their math
grades, such as poor study skills, poor test-taking
skills, or poor class attendance. ‘

Section Review

1. What is your ﬁersonal definition of test anxiety?

2. What type of student does matk: anxi- -

=oct most?
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The Causes of Test
Anxiety

The causes of test anxiety can be different for each
student, but they can be explained by seven basic
concepts. See Figure 3.

The causes of math test anxiety can be different
for each student. It could possibly have first occurred
in middle school or high school. However, for many

students it first occurs in college when passing tests -

is the only way to pass the course. Homework and
extra credit in most college courses don’t count to-
ward your grade. Now students must have a passing
average and in some cases must pass the depart-
mental final exam. Additional pressure also exists
because not passing algebra means you won't gradu-
ate and you might not get the job you want. As you
can see, there are more reasons to have math test
anxiety in college than in high school.

If you have math test anxiety, I want you to try to
remember the first time it surfaced. Was it in middle
school, high school, or college? Can you recall a
specific incident? Was it your first algebra test? Was
it your first math test after being out of school for
a long time? Was it after you decided to get serious
about college? Was it a college algebra course that
was required for your major? Was it an instructor
who told you that if you didn’t pass the next math
test you would fail the course? Was it when you

needed to pass the next math test to pass the course
so you could keep your financial aid? Was it your
children asking you why you failed your last math
test? If you cannot remember a specific incident
when you had test anxiety, do you expect to have
any major anxiety on the next test you take?

Students with math test anxiety also have had
positive experiences with taking math tests. Now try
to remember your first positive experience with tak-
ing a math test. Was it in middle school, high school,
or college? Was it after studying many hours for the
test? Now think back to your last positive experience
with a math test. How did.it make you feel?

Since we have already explored your experi-
ences with taking math tests, let’s look at some of
the direct causes of your math test anxiety. If you
do have test anxiety, what is the main cause? If you
don’t know, then review the seven causes of test
anxiety in Figure 3. Does one of these reasons fit
you? If you don’t have test anxiety, what would be
a reason that could cause test anxiety?

Like you did before, brainstorm answers to the
questions listed in the previous three paragraphs.
You will also use this brainstorming to help you
write your autobiography.

emember.
For some students, just writing

about their previous math history helps
them.

Figure 3 Causes of Test Anxiety

* Test anxiety can be a learned behavior resulting from the expectations of parents, teachers, or other

significant people in the student's life.

»  Test anxiety can be caused by the association between grades and a student's personal worth.

+ Test anxiety develops from fear of alienating parents, family, or friends due to poor grades.

» Test anxiety can stem from a feeling of lack of control and an inability to change one's life situation.

Test anxiety can be caused by a student's being embarrassed by the teacher or other students when tryingto -

do math problems.

Test anxiety can be caused by timed tests and the fear of not finishing the test, even if one can solve all the

problems.

Test anxiety can be caused by being put in math courses above one's level of competence.

What is (are) the cause(s) of your test anxiety?
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