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INTRODUCT | ON %

The Mathematics Anxiety Program ofered through Continuing Education for
Women &t the University of Minnesota was initiated .ip 1976 to meet the needs
of students who experience debilitating fears and frustrations when working
with mathematics. Since that time, over 5,000 students have epnrolled in one
or more components of the program. “\

This~paper provides detailed information on the problems ‘associated with
mathematics anxiety and on the history and. structure of the Mathematics
Anxiety Program at the University of Minnesota.. The paper is broken up into
seven parts which describe the following: :

1. The Continuing Education for Women Program

2. The deveiopment of the Math Anxiety Erogram .

-~

3. The symptoms of math anxiety ’

4. The success f the Math Anxiety Program

“\?. The major components of the Math Anxiety Program

6. The arithmetic and elementary algebr® course offered through the
program

7. The methods used to teach math anx+ous students.

fe.

DESCRIPTION OF THE CONTINUING EDUCATION FOR WOMEN PROGRAM

Continuing tducation for Women (CEW) is @ program within the division of
Extensidn Classes, which i5 one of sixteen departments within Continliing
Education and Extension (CEE} at the Unnversnty of Minnesota. 'CEE is the
unit of the unnvers:ty whose mission is the extension of the many resources
of the Uhiversity to the community at large.

Approrimately 350 University accredited courses and non~credit classes
and workshops, serving over 6,000 students per year, are qffered through CEW
at times and locations convenient for the non-traditiond! students. of the
program. Established in 1960 as the Minnesota Plan for Continuing Education
for Women, CEW has expanded to include many course offerings in diverse areas
of knowledge and skill. The idea of CEW, relating higher education to thé
changing needs of*women, was rooted ia the belief that women constituted one
of the significant wuntapped resources of the nation. Its objective was to
identify the educational needs of women past the t-aditional age of colilege
students ‘and to provide the educational resources that would assist them in
developing their abilities to the fullest.

A . - . .
" Today women enroll in continuing education classes for many different
reasons:

1. To ‘acquire the skills for jobs needed to financially support
themselves and their families
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\
2. To earn coilege degrees in "~order to advance in their present
positions or to change careers

3. To finish interrupted educations because of lessened family responsi-
bilities & .

4, To fulfiil the need for.personat growth and enrichment. !

Unlike the eariy years of the program when most students were homefiakers, the
students now include many more women employed full-time or part-time outside
the home.

Approximately 94% of the students enrolling in &ll CEW courses are
female. The Mathematics Anxiety Program, however, enroils approximately 15%
males. Studspts in the program range in age from 13 to §3, with about half
under the age of 36. The largest percentage (25%) are between the ages of 18
and 29, and B% are 62 or older. For more details on the CEW program, see

Hendel and Mucke, 1980." .

DEVELOPMENT OF THE MATHEMATICS ANXIETY PROGRAM

It 1975, a professor of economics and the the chairperson of the
Accounting Department, _both of whom taught credit ciasses for fontinuing
Education for Women, came to CEW to discuss the problems women in their
classes were experiencing. These women were highly intelligent and moti-
vated, many had earned college degr?es or had successfully completed some
college work, but were having difficulty coping with the quantitative aspects
of the accounting and economics courses. .

The CEW staff began to investigate the situation by talking to the
students, conducting research in the area of problems women have with
mathematics, and further discussion with the instructors. The CEW staff
giscovered the term "math anxiety" had been coined and found that the
Symptoms of math anxiety accurately describad. the reaction toward mathematics
experienced by some of the CEW students. The symptoms included blocking out
numbers, avojding situations requiring the use »f mathematics, not remember~
ing simple computations. and development of tension when faced with ¢omputa-
tions and testing.

Planning began for the purpose of develaping an educatimsnal program to
benefit the students having probtems with mathematice. The planning process
took ten months and required the cooperation of seven departments within the
University including the School of HMathematics, Continuing Education and
Extension Counseling, the Student Counseling BUreau, the Accounting Depart-
ment, Measurement Services, Continuing £ducation foY. Wemen, and the General

i

Col lege. '

o
The General College was particularly sponsiver bacause, being the
open-admissions unit of the University of Minnesocta, they deal primarily with
students not adequately prepared for coilzge lsvel work. They helped CEY
identify courses, credit and non-credit, that thould be developad, methods of
instruction and, most importantly, provided instructors especially gifted tin
teaching students having difficulty with mathematics.
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in September, 1976, aided by a grant from the Center for Educational
Development, a major math anxiety program was initjated. Offered through
CEW,"~ the program was designed for students who wished to overcome their
feelings of anxiety toward mathematics and improve their math skills. The
grant provided seed money for one year and, since that time, the progran has
been self supporting and has recejved national recognition. Beginning with
102 students in 1976, the progriam today serves over 1000 stUdents per year.
For more information on the development of the program. see Hendel. 1977.

THE SYMPT?HS OF MATH ANXIETY .

is now recognized by many individuals. As pecple have become more aware of
the idea of "math anxiety" they are also more willing to say they need help
with math. The definitions and causes of math anxiely do not apply egqually
to all individuals; each person's experience is uniquely their own.

' { ) :
Hath Anxiety is a term which, having veen coined ihé§:e‘mid seventies,

-

Math anxiety and mathaphobia are two terms used to describe the
irrational fear of mathematics. The tension and anxiety this produces
interferes with the use of numbers and solving wmathmatical problems. The
fotlowing characteristics are often associated with mathematics anxiety:

1. Intense emotional reactions to numbers: An individual's reaction to
math can raage from mild distaste to completely blocking out numbers
and the avoidance of any situation where math is recessary.

2. Avoidance of mathematicst: Because they have avoidnd mathemat?cs over
long periods of times, those who are afflicted with math anxiety
typically exhibit below average ability. This lowered ability in
turn compounds the -anxiety associated with mathematics. A spiraling
effect is created -- anxiety results in avoidance which results in
reduced ability to perform mathematical operations which generates
increased anxiety, and so on.

- » L)

3. Poor preparation in mathematicst A prpolonged absence from school or
move to a new $chool can have a particularly adverse affect on a
child's feelings dbout math. Mathematics is a subject which builds’
upon itself; migsing a concept can be very confusing. Until the
missing topic is learned there is a feeling of helplessness: that
something basic should be understood, but is not. As this feeling
compounds, anxiety develops, avoidance can occur, and eventually
students will give up. Feelings Bnd experiences of this nature can
be carried into adulthood. Until thedmissing topic is learned: an
individual finds it difficult to 'go on to the next section of math.
lsolating what one does not know makes it possible to learn the
materiat for the first time or to relearn it, and go on to subsequent
subjects. ’ '

4, Test anxiety: Situations in which one is expected to prepare for and
take exams often produce the higher levels of anxiety and these
emotional responses interfere with concentration and performance.
Testing' can also reawaken memories in the adult of earlier classroom
situations that ware*negative experiences and these are associatea
with math performance. .




anxigty of the participants (Lorenz and Hendel, 1981).

B - - = - e e s G e - — —_«r-»---n—-u--«-vtt:f Ao i man e LT g e

Page &

s

A study was carried out in 1981 for .the purpose of determining the leve)

of success ¢ the CEW Math Progran in reducing the ltevels of mathematics

SUCCESS OF THE 'CEW MATH ANXIETY PRDGRAM

<

Generally, the program has been most heipful in assessing math abilities
anc in the improvement of math skills and attitudes tosard math. Sixty-seven
percent of the 151 studepts questioned said that ¢he|r feelings gshout math
had changed as a rasult participation in the program. Specific comments
included the following: improvement in feelings about maths gaining confi-
dence ih math: enrolling in subsequent math classes or glasses whose content
is closely related to mathematics {e.g., business or chemlstry) changes in
educational goals 'in  order to pursue a degree or continue with one already
started; changes in occupational goals; consideration of working with math
specialties within a field; taking jobs requiring math abllity; adding math
to job activities: promotion because of newly acquired math skills. Only one
respondent indicated a more negative attitude toward math at the end of the
program than at the beginning.

]
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MAJOR COMPOMENTS OF THE MATH ANXIETY PROGRAM :

¥ . >
The the Mathematics Anxiety Program of Continuing fducation for Womén

consists of four interreiated parts: the, Diagnostic Clinic, the Support

Groups,,the Math Tutorfal, and the Math Courses.? :

1. Diagnhostic Clinic:

These three and oné half hour cllnics are offered ten times per year
to the general public during the day and in the evening, as well as to
specific groups who request thems such as Northwestern Bell. UNIVAC, and
the State of Minnesota.

The clinizs serve two purposes: First, they provnde participants
with information concernlng their math skl}l levels and levels of math
anxiety. Second, they give the participants information on the nature of
math anxiety and math itself, Participants are tested, lectured to, and
given the opportunity to discusss their feelings about themselves and
their experiences with mathematics,

Each clinic begifis with a description of the CEW Hath Anxiety
Program and an outline of some of the causes of, and cures for, math
anxiety. It is at this point that the students are encouraged to discuss
some of their persoi.al feelings about, and experiences with, mathamatics.
They are told to relax and look around and realize that they are not
alone in their feelings of anxiety regarding math.

After this half hour of discussion, the math skills test is
administered. The purpose of this test is to hélp the participants
determine which.areas of math they need to study. A copy of the
placement test is in the Appendix.
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The placement test was developed by a number of, mathematics

- ™educatgrs to measure students' levels of skill in the areas of arithmetic

throug intermediate algebra. Students are told that they may find the
test veBy difficuit or easy, depending on their backgrounds. In fact,
some S Eqpnts may . be abie to answer only a few of the questions on the
test. They are instructed to do their best, but pot to guess or use
calculator. After completing the test, they are given the answers so
that they may score their own tests. They &te also given a copy of the
placemepnt criteria so that they may see which math courses might be
appropriate for* them. A copy cf the placement criteria is in the
Appendix. - .

e

Ciinic Participants are inforfed that the placement tgst is simply a
guide which they mdy use and not a perfect. predictor. If they score
close t> the cut~off for algebra (in the 26-30 correct range), they have
the choice as to which course they might want to fake. |If they feel they
know more than the test indicates, they can take algebra. |If they feel
that they were lucky on the test, or guessed at too many answers, they
should take the arithietic course. |n any case, it is betiter to err on
the side of taking a course which is too easy than ore which is too
difficutt (i.e., it is b?tter to be a little bored than to be completely

lost and fruggtrated). , . N

Sometimes student scores fall "between the cracks" jn the placement
scheme. For example, some students score well in algebra, but do poofiy
in arithmetic. It is necessary for a math instructor to talk individuai-

ly with those people to see what their future goals specific backgrounds
are. 1{n some cases, it is not possible to determine which courses they
-should take. In such cases, the instructor needs to use his/her best
jdﬁgment and simply to make a guess., . ,

It is Important to have a math teacher talk with students about
their choice of courses. The teacher is probably most qualified to help
the students determine which courses are most approprlate; it also helps
the students to interact with the teacher in a2 non-mathematical setting,
before the class begins. Many students have stated that their former
math teachers are a part of, or the major cause of, their math anxiety
problems. Interacting with a math teacher in @ counselling role helps
dispel some of the fears which students have concerning math teachers.

Ty&ical]y. 60% -of the students score in the 0 to 27 correct ranje on
the arithmetic portion, of the test amd should be enrclied in the
arithmetic course. About 30% score at the eiementarv aigebra level,
while the remaining 10% are ready for intermediate algebra or higher.
Those few students who do very weli on the test are given another test to
see if they are ready for college .algebra or calcuius. A brief
description of the courses Is given in the Appendix.

After discussing the test results and describing the math classes, a
brief lecture is given on.the uses of math as a problem solving ton}l, and
on math as an interesting subject in its own right. The intent of the
lecture is to give the students the idea that math is pot just someathing
which was invented to make their lives miserable, but that its purpose is
to make life simpler by helping them solve problems. The ‘ecture
concludes with 4 short iscussion of the recreationai and artistic




4 i .
aspects of math. A copy of the handout on modular art, which is used in
the clinicss IS in the Appendix. .

The , students are then askzd to complets the Mathematics Anxiety

Rating Scale. This is a ninty-quastion test which measures the levels of -

‘anxiety of students toward math. It is scored by the CEW staff and the
results are sent to students a few days after the clinic.

Students are encouraged to call the math instructor or the CEW
office if they have any questions zbout the program or their own math
skill ‘levels,

Support Groups:

L4
The seconu component of the program is the support groups. These
small groups are led by a8 counselling ps;chologist. The participants
engage in oroup diScussions concerhing the development of specific tools
for dealing with math anxiety that may be employed in various mathemat-
ical settings.- Students with the highest and most debilitating levels of
math anxiety benefit most from participating in the support groups.
Activities incluoe: . o
a. Writing a math autobiography: where students recall past ‘E%peri-
ences with math situations
b. Filling out a sentence completion questionnaire concernlng vari-~
’ ous math situations’
c. Keeping a2 diary of math experiences
d. ¥rjting out their goals relevant to studying math
e. Discussing math study skills
f. Learning assertiveness techniques to help stuients deal wlth math
teachers in the classroom
g. Developing a personal support system which coufd be used outs:de
of th? class (e.g.» becoming friends with others in a math
class). :

Students who participate in the support groups zre strongly\encour-
aged to register for a math class while they are- in the group. * This
allows the students to practice the technigques and ideas which are
developed in the groups. ¥t also enables the students to see the effects
of the techniques in terms of their learning mathematics.

Mathematics Tutorial:
i

The third component of the program is the math tutorial. Here,
students are given the opportunity to work with a math -tutor, on 2
one-to~one basis, outside of the regularly s¢heduled class hours. An
attempt is made to employ one of the instructors as the tutor in order to
make the students more comfortable when working with the tutor. This
also reinforces the idea that, in order to learn math, a good deal of
practice is needed outside of class.

¥ 4
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4, Mathematics Courses:

“*
The fourth component of the program is the actual math courses.
T p
it is difficult to Iimagine how one could overcome math anxiety
without actually studying math. CEW offers a wide variety of non-credit
and credit math clzsses, ranging from arithmetic through ¢alculus.

"It should be noted that the sequence of courses begins with
Arithmetic and Elementary Algebra, e,non-credit course,\.and then pro-
gresses to a 5 credit course, GC Yuhb, Intermedipte Algebra, ard finally

to courses in College Algebra and Calculus, offered ,through the School of.

Mathematics. Students who reach this level in their math training are
ready for regular college level math courses. If they have any anxiety
¢+ toward math at this point, it is usuallv well controlled. They thep are

‘able to make the choice, based on their own interests, as to whethbr or .

not to pursue a technical career. They are no longer overwbelmlngiy
influenced by negative feelings toward math.

“

DESCRIPTION OF THE ARITHMETIC AND ELEMENTARY ALGEBRA COURSE

Since most students register for the Arithmetic and Elementary Algebra

course, it is described in detail below. Tha course outline is in the
Appendix, '

The course is broken up into two parts: arithmetic review, and

elementary algebra. It is intended that students take ¢ither the arithmetic’

part or the algebra part, but not both. However, many students who are ready
to study algebra also need to work on specific areas of weakress in
arithmetic. By having the classes comblned. students who are in the zlgebra
course are abie to attend those lectures on arithmetic which cover topics of
interest to them. The reverse is also possible, although nonfusualiy
recommended. Students who are studying arithmetic may sit in on tHésgalgebra
lectures to get a3 taste of algebra, but they svon find that their/ lack of
skills in arithmetic makes the study of algebra very difficult. -

The classes are set up 5O, that two instructors are working with
students, in adJacent rooms, for the entire two and one half hours of class.
The arithmetic s'.udents are:given ninty minutes of individualized attention
from opne instructor while the other instructor lectures to the algebra
students. The 'classes are then switched so that the algebra students can be
tutored while the arithmetic students work on new material in the lecture
room. More tltor time s provided to arithmetic students because they
generally need more of the personal attention ©f the tutor than do the
algebra,students. |n addition, there is more material in the algebra course
than in the arithmetic course.

The term "“lecture” is used above to mean that the instructor is the main
source of new information (versus the textbook), but it is by~* no means a
monologue, nor a straight discourse on the rules of mathematics.

The lectures cover a‘wide range of topics, always within the context of
new mathematical matertial, including the nature of mathematics, how to study
‘mathematics, how te study for math tests, what to do when feeling frustrated,
“ , [
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where math is used, the history of math, how to use math as a tool, tricks of
the trade (both quantitative and social), the nature of guantitative people,
and so on. The main idea woven throughout the course is that math is a
language with a “certain vocabulary and rules of grammar which must be
memorized. Once this is accomplished, math can be used as an effective tool
in many different situations. |In addition, it is emphasized that everyone
can learn math, it they are willing to commit the time and energy to do so.
The analogy to earning the {hinese¢ language is given: C(hiness is usually
thought of as a very difficult language to learn. However., millions of two
year old Chinese children learn it very easily. This does not mean that they
are necessarily smart ~- they just spend all their waking hours listening -to
it and practicing it until they get it right.

Since the course is non-credit, no forma! assignments or tests are
required by the instructor. The intent . is to make the course as non-
threatening as possible for the students. However, students are strongly
encouraged to do assighed homework and to take tests. Math is not a
spectator sport; one cannot learn math by watching others do it, It must be
practiced. Also, one Gannot learn to take math tests without taking math
fests, Sludents who feel wvery ahxious about taking tests are strongly
encouraged to take many of them. They may begin by taking them at home.
Eventually, they may | take them on campus, but perhaps in a room by
themselves, withoul the pressures and distractions of others in the room with
them. Finally, they | progress to taking tests in the room with the tutor,
with all.the distractions inherent in this sitiation, including the tutor
glaring at them and ! timing the test. If they can survive this, they are
ready for the credit coffrses. |t sometimes takes quite a long time for  this
to happen. For some szgdents the feeling of anxiety while taking tests never
gogs” aways but it may reduced to a level where it is simply discomforting,

i <£ v e

" Towards the} end * the course, students &re encouFageH to sign up*fg}
further math classes ar3 are advised as to which course would be appropriaté
for them as a next step. Some want to 'relax" for a quarter.ang not take
another math class., This is{strongly dlscouraged for two reasons:

1. They will forget a lot of what they have.’ learned if they stop
studying math for a few months r S ® e B

2. They are now '"on a roll" and need to continually push themselves

where math is concerned. The math anxious person is net cured after

short twelve-weék course. He ar shé must continually push to learn

S more math and encounter more math situations. Students who take a

quarter off wusually find it very difficult to start up again at a

later date. Theig anxiety has taken many years to develop and will

. hot go away quick i

il

M . .
TEACHING THE MATH ANXIOUS

t -

‘When teaching a guantitative course to math anxious students, it s
important for the students to realizs that it is natural to feel frustrated,
anxious, discouraged, apd angrys along with feeling excited, - elated, power-
ful:. awed, and inspired. Math does not comé easily. Most people have
experienced the frustration of not being able to fing the solution to a
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gquantitative problem. Once students realize that learning mazrj like -
learning most other things of value, is hard work, they can feel better about
their own abilities.

E

-

. T

.1t needs to be stressed that doing math problems is not like studying
English of history. "The rules must be followed precisely every time a
oroblem is soived. 1In a problen requiring a hundred separate operations, one
mistake will cause the answer to be.wrong. Hpst students are not used to
being this met:culous. - .

Students also need to realize that, unless they have a largefamount of
idie time on their hands, they will have to give .up something else in their
lives in order to learn math. They cannot simply add a math class to thgjr
schedules and expect everything else to be the same. 0ften, the only thi
which are flexible enoygh to “adjust” to the math schedule are either legﬁre
time or family activities, both of which are hard to give up.

-
*

Once the students have made the dECIS$O sto commit a Significant port!on
of their day to the study of math, they thén have to convnnge thgir families
and friends that they need to be left alone for those periods of time during
the. day. ¢« They may +4eed to lock .themselves -in a Foom and refuse to be
disturbed for any reason until they are finished studyfng. They ghould study
for between one and two hours per day, depending on how much they can take,
Without this kind of commitment by the students shd their families, the
students will be satting themsplvgs‘up for failure. ., .

four 4deneral points conqerﬂing the teaching of math anxious stidents

should be remembered: ' R P . s

start. People feel .a tremendous amounf of satisfaction when they
work out the correct answers to probtems./ They want to work on more
problemd right away. |If they get those correct, they want more, and
.50 on. Thus, the math teacher must, from the first few minutes of
the first class, -help students to fgel good ‘about themselves in a
" mathematical setting. ? :

1. Students need to“be successful in doing'majh problkms,right from the

L3

2. The instructor must have a truely positive gottitude toward the
. stugents and the subject. It must be clear t¢ the studénts that the

\ instructor really feels good about, and enjoys, the mathematics
< he/she is teaching, and the class itself. ’
3

3. The use of calculator® should be encouraged by telling the students
-that it is aFd right to use them.and by having the teacher .yse one.
it should b emembered that the students are agults, not children.
If, in 20 or §h\or 40 years, they have'not learned thetr muitiplica~
tion' tabies or the léng division algorithm, they ‘should not be made
to try it again. It Wit only stir up, bad memories a&nd waste
precious time. As thg. students do more problems and feel more
comfortable with mathematics, they will pick up the truely basic
skills which the calculator ¢urrently does for them. And if they do
not, they can always have the calculator do it for them.
4. Finai'ly, the stiydents and the, teacher should | have fun with the
- mathematics and with each other. .

.
- .

L
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-~ MATH ANXIETY PROGRAM --

MaTHeEMATICS TES

These 45 mathematics questions cover many different types

of items. You may use either pencil or pen to mark your

answers; mark your answers by circling the answer which

you think is correct. If you need to dg\any figur}ng, use

~

this booklet.

Please answer all items in this booklet.

60 minutes to complete this test.

H

K

\\

You will have




:
l. add a. 40 10. A prime number is a number greater than | §
+ 39 b, 29 that is divisibie only by itseif and 1. f
0+ 3 c. 49 Which of the following is a prime number?
d. 50
e. None of these :' gg E
? c. 36 1
2. Add d. 7894 d 27
273 b. 8694 e. None of these
c. 8884
4865 d. 8894
1680 Lo N { these l11. The greatest common factor of two numbers
76 e :one © 5¥ML§ is threr greatest rumber that divides both
' . numbers.
3. Subtract a. 121 The ¢ 2~*est common factor of 36 and 40 ;
b. 179 is:
204 ~ 25 c. 221 . 4 \
d. 279 b, 1
e. None of these o 1440
d. 720
4. Mulcipty a. 1725 e. DNone of these - -
- b. 1825
e 12. What fractional portion of the figure is  __E
d. 3645 shaded?
e. HNone of these \) - .
) a.
5. Mulciply a. 1872 # ﬁ, 4
b. 2142 b. 3
306 8
5‘; c. 15,912 f
s 4. 18,702 ‘ . &
¢. None of these f?# f;f 12
ALY 8
6. Divide a. 15 d D
LY 16 ‘
126 + 9 é? 17 X e. None of these
. d. 26 % . F
e. None of thess [3. Find a fraction equal to 7g
7. Divide a. 98 a. .21.
YT g b. 973
70 168600 < 980 o
d. 985 2%
e. MNone of these 3
SR
8. Divide a. 34 R. 21
b. Lv R, 1 o 1
937 by 24 c. 309R. 1 d. 3
d. 380 R, I
e. None of these e. MNone of these
9. The factor set of a number is the set of
divisors of that number. The factor set
of 28 is:
a. (1.7,3,4,5,6,7,8,9,10,11,12,13,14} -
b. {1,2,54,7,14,28)
c. {1,2,7}
d. (2,7}
2. None of these
Q (continued on next page)
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14,

15.

16.

17,

which fraction represents a number greater

raian 7
: §

[
oo ',';I--.l

[e)
P

4 &
15

e. None of these

Add

ool oo

Subtract

i 1
1 3 from 2 W

—
<
<

A

None of these

None of these

None of these

12,

19.

20.

21l

Multliply
2 .3

3 %7

Multiply
2 1
2 3 X 3 i

Bivide

2 3 _
3 divided by 17

Divide

W]
o
L

a

{continued on next page)

16

e

- b

O [~ C Bfee

8
8=

Yone of these

None of these

A

Sl wie oy tvd I

N
None of thesé




9073 L be written in fractional foerm

Wb

73
16

73
be o

73
1000
73
10100

e¢. None of these

h

»

S

Which of the following numbers is greater

thaun 5.00137

a. 4.9999
b. 5.01

¢ 5.001

d. 5.000998

¢. HNonc of these

Add
I8 28,924

Subtract

6 -<lfji

|

[= I =

s
.

kounding off 5.0339 to two

we Zel

a. 5.00

b. 5.03%

c. 5.035

d. 4.04

e. HNone of these
Mulciply

0.3 x0.6

Divide

0.46 }147.2

Ao oOR

0 e O

12 =S B vl

/

#

-

.29662
. 16304
29.662
36.304

None of these .

0.031

5.61

5.963

6.037

Nene of these

decimal places,

0.0018

0.01%8

0.18

1.8

None of these

0.32

. 3.2

32
320

+ None of these

(

.

29, Write % as o décimnl. a. 0.16
h., 0©.625
co 1.6
d. H.25
e. Hone of these
1. HName the ratio of X's to 's.
3 R
.Q a. g
X ¢
£ b 3
-,
% 3
¥ e,
.0 &
X 4
d. 3
e. tone of these
31. wWhat is the daily rate of earnings of a
woman who is paid $50.00 for 4 days work?
a. $10.00 .
b. $12.5%0
c. $50.00
d. $200.00
e. HNone of Chese
32. What number can be put in place of X Co
makei%=9%l:rue? a. 3
b, 9
c. 21
d. 30
e. Yone of these
33. Write .76 as a percent.
a .D076%
b. .076%
c. .78%
d 7.6%
e. Hone of thes2
. 25 i8 7% of 125
1
' a. 3
\. 5
c. 20
d. 31.25
e. lone of these

(continued on nrext paSe)
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AT el 175 = 2.

e W7

b, 7 ) - .
LA ?0

d. 700

v, None of these

T

, 2
$7200 is to be shared equally by Harry, Barry, Larry and Jim. Jim decides to give ¥
of his share to charity. How much does Jim give to charity?

t

a. $360 : . :

b 720 T . - ’
c. $900

d. %1800

e. None of these

Barry tvped a manuscript. He made $39.00 for twelve hours of typing. How much did he

make  per hour? - . .
a. $2.95
b, $3.25
. $27.00
d. $468
‘e,  None of rhese
7 Y3
which of the following is equal to =3
Y
A (IO Yz d. xl:"3 ?3
) -
b ¥ YZ o Hxlo Y3
=2
¢ X Y3

Which of the follodng is equal to (x2 + 3x + 2) + (x3 + 5x2 + 3)

a. 10xS + 5 4 K+ ext I+
o. Iﬁws e. Hone of these —
", iij + 5

Waich is the simplest form of 3(2x + y) - 2(x ~ 2y) + 3x

a.  lhwy d. Tx«+ Iy
b, Txy e, 1lx -y ;
¢. Ix -y

What value of y solves 6y - 10 = 2y + 14

a. y= 1/2 a. y = 3/2 4
b. y =6 ‘ g, y= =6
[ y=zl .

'\/ £ ’ K

(continued on next page)
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42,

45.

if x+ v =

of equations sin .. tanecously’

o (3,1 . d. (7,3
b. (2,1) e. (1,2)
c. (3,0) '

Which of the following is the equation of the lipe whose slope is 5 dnd whose ¥
¢ <3

{ntercept is -3

3 and ?x 4 3y = 7, which values of x and y in the form (¥,y) solve this pair

L

r

a. y=3x=95 d. 'y + x = =3/5
h. 3y + 5x% =9 P . e. None of these i
¢. v =5x-73
thmich of the following st:atemgnts;%\rfct’ly follows from -x‘f. =5 -
a. ¥ =5 ~ d. x>35 '
~

x 25 . e. X <5 !

c. -x 2 =5 5

Which of the following is equivalent to (x + 3y)2

a. 2x + 6y x4+ 3
d. __?__1
b x2+6xy-}-9y2 . 2 9 | o
' ) 5 e. x° % 3xy + 9y
C. x-+9y i
}
- -
1" »
§
\
>

e T E F 1 r———
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"ERIC

Aruitoxt provided by Eic:

fTy et g0
Listed abovwel

oo orarrert vowpr test reocults, follow thxs/prOredure for cach tvype of 1ten fe.q., additaon and
Santrattion ﬁrésuﬁlﬁ Humbers) . ’

. T R T B ey 0t NI TR |

-= AT ANKIETY PROGRAM --

MATHEMATICS 1EST TESULTS

sawered an o 1roems

.
= I€ waLr Answor 1S tho Same asz the Ietteored answer 1n the <oprect answer celumn,
tho nent =olumn, 1f your answer 1s different, write 0%

»

e= hom won've flMlshed corrocting each tvee of 1tem, add together thé 1's and §'s

"ragr Jeoore” in the column t

o the far right;

-« PAen o on tn the next tyne of item;

- To qet wour “Tatal Arfthaetic Score", add together the numbers you wrote 1n the

fay raigAt.

Tyne of Ttem

e
Addition and Subtraction of
tiwle Lavbors

Muleiplicatyon of Whole
SUmMDer s

Jivision of whole Numeors
rropertices of Numbers

Meanind ¢ Fractions and
Barional Jumbers

Addition ani Subtraction of
Traztions

teltipircation and Division
»f Fra-tions

Aeanin1 of vecimals

Additinn and Sub _raction of
cecimals *

Mpltiplicetlon and Division
of Ducimals :

Ratins, Fstes, and

SLoportionsi

Porcentadies

Proplom Salyvina

Algebra Score

, 38

write 1" in -

and wrlite

¢column to the

Write "1" if your answer 15 the
Item Correct same as the cOrrect answer, and Your
Numbers Answer “0* 1f your answer 15 different Score
1 I )
2 4 -
3 3 b ' .
4 2 " — -
3 c P
L0 e
7 c » -
B b o .o
"y b ‘
10 by
M, a, .
12 c - i
112 ¢ . _ "
14 b . . ~ :
HE ] R
16 a o
17 b —— e v e s e
13 b -
19 4 R
20 c —
21 @ f .
22 <
23 b . - .
- ——— ——t
24 d * :
25 c
2h o . . .
\ N
27 2
23 d .
29 u b . ' 't\ R .
o c
3 b .
12 c e . ]
33 ¢
t4 I I
i3 ™
16 b ¥ —
17 b .

Lo:c;z.wﬁ{{sr%m,ﬁm SR S

total score, add together the number you 9ot correct for each of the types of items
L4

39
40
11
42
43
44
i3

To0O DTG

yAY




CEW MATH AMXIETY DIAGNOSTIC CLINIC
INTERPRETATION OF MATH TEST SCORES

There are two scores from the math test: Arithmeti. Total and Algebra Total.
First, look at the Arithmetic Tatal:

»

-- '€ the score is 0-27, you should take an Arithmetic course.
~~1f the score is 28-37, you should look at the Algebra Total.

-=If the Algebra Total is 0-3, you should take Elementary Algebra.

--1f the Algebra Total is 4-6, you should take Intermgﬁiate Algebra.

--if“the Algebra Total is 7-8, you are off the scale of the test and
need to take an additional test. You are at the Coltege Algebra
or Calculus level. See Doug or Joan for this test.

COURSE LISTINGS

Arithmstic: CEW Arithmetle and Elem;ntary Algebra (do the arithmetic portion
‘ of this course). . '

GC 1433 Basic Mathematics (do the arithmetic portion of this course).
GC 1434 Math Skills Review (this is all arithmetic).
Math 0005 Arithmetic for Adults. ?

"Elementary Algebra: ,
CEW Arithmetic and Elementary Algebra (do the algebra portion of this
course}. . . @

GC 1433 Baslc Mathematics (do the algebra portion of thlg course}.
s
GC 1435 Elemefstary Algebra.

Math 2006 Elementary Algebra.

e T

Intermediate Algebra:
GC 1445 Intermediate Algebra.

Math 0009 Intermediate Algebra.

College Algebra:
Math 111l College Algebra, Analytic Geometry,

Students wishing to enter the School of Management for the purpose of working on a
business degree need to take Math 1111 College Algebra, Math jth‘Short Calculus, and
Math 1131 Finite Math,

Joan Claesgens boug Robertson
Continuing Education for Women General College
200 Wesbrook Hall 106 Nicholson Hall
. 77 Pleasant Street S.E. 216 Pillsbury Drive §.E,
University of Minnesota University of Minnesota
Minneapolis, MN 55455 Minneapolis, MN 55455
. 373-9743 , 373-4026




CEW Math Anxkietw Clinic -1- ! HODULAR ART
fioug Robartson / 1S Mar 81

A Modular Art .design is 3 visuzl re;resentation of a8 rarticular
arithmetic oreraticon, The cuamrle given belows and illustrated on the
redy white and blue auilty is based on the folloking multirlication
table? -

0 1 2 3
e e T grmmmenm !
o1 0% o 1 o0t 0
Jm o L o L '
1000 o1 3 o2 t 3 ¢
. R ettt ST ;
2470 8 2 3 a4 4 b6
L e e :
3000 8 3 8 6 b 9
e e pormmm e !

. 4

v The sbove multislication table is converted to a modulo 4 table
by subtracting 3 multirle of 4 from evers number in the table larder
thanm 3, For examrler

4 becomes 4 - 4
46 becomes &6 ~ 4

<
2
® becomes ¥ - 4 9

noan

r:and-ﬁ -4 = 4

Charging to .modulo +4 insures that only the digite 0r1y2 and 3
will arrear in the table. This tupre of arithmetic is wused when
telling time. If it is 11200 am mowr in two hours it will be 11300 +
2 = 13:00. Howevers we do not sas 13:1003 we subtrasct 12 from the
13200 and sas the time is 1:00 {(this is cslled modulo 12 arithmetic).

]

The moduleo 4 multirlication tahle looks like the followins!

0 1 2 3 .

. fm e i &r-———t- -
ot 0 ¢+ 0 T o0 ! 0

| o e e e e e e |

1y 0 ! 1t 1 o2 t 3

b e Bt el

24 0 1 2 1 0 t 2 ¢
R s Bt S !

35 00 ¢+ 3 1 o2 t 1

§mmmm e fmmm =

Nexis es0ch disit 0y 1y 2y 3) in the table is reﬁrgsented be &
different rFattern as follows! :

)
e ==
I
-
-
|
-
i

-!-'*-E--'i'
3
-4*\‘&-
1,._ b s
A we
i 'y
R )




CEW Math Anxietw Clinic -2 & MOLGULAR ART
Iousg Fobertson ‘ 15 Mar 81

These ratbterns are slaced on 2 rectansular €rid to form the urrer
left hand one fourth of the total desisn. This bhasic cuarter is then
reflected about 1ts ridght hand edde to give s rectangular ratterny and
the rectansular pattern 1s then reflected aboul its bottom eddge to
sive the comrlete dedisgn, ' -

Other desisns can be msede by following a similar Frocedure LS i
different arithmetic orerationsy modulos snd srid Fatterns,

E A

s Feferentes gn Nodu;ar %rt

~ Farsgthy Sonia. “Using Mathematical Structures to Gererate Artisite
Designsy " THE MATHEMATICS TEACHEKs Mau: 19%4r rr 393-398,

Guddery Stanlew, A MATHEMATICAL JOURNEYs MeGraw Hill Book Comsangy
1976y ®p 107111, ) '

-

" Other Re?erehcea

1

Rergaminis David, NATHENATECSt Time-Life Eookss 1963, -

rogelmsnr Stan¥eyw snd Joserh Warref, MIND QUER #ATH, Mcbraw Hill
Eook Comranyy 1978, ~

-
»




Imstructors? Maren Watson &n

ffice Fhone! 373-4024

CEW Arithmetic & Elementary Aldebrs
lloust Robertson (INTCEW) ’

Coursad LEW Arithmet.c and E}émentarw Aldebira
Section! Eveningr Minnearoldis Cameus

Ioud Rohertson

Office! N367 Elliott MBI

-

gffice Hours! To beﬁigpéhnced
Course Text! INVRODUCTORY MATHEMATICS, by MeKeadue (Wadsworths 1981)

O r o - .
FELEMENTARY ALGEERRA: b MeKesduer (Aczdemic Fressy sec-
ond editiony 19281). . .
Tewts are available im Willizwmsor Hall Eookstore.

}

Classrooms? $S134 and 5135 Kolthoff Hall

Class times! . 9130 to 83100 srmy Wednesdaus

Class Format! The class will be broken ure into two rarts! Elememtsary

Aldebrs and Arithmetic Review.

2130-7100 Lectures on aldebra in 5134 (students who
do not want to zttend the asldshra lectures
may studur take testsy or work with Maren
in room 8135).

00-7305 EBreak (students switeh rooms).

05-8100 Lectures on arithmetic in 5134 (students who
40 not want to attend the aldebira lectures
studer take btestsy or work with Maren in room
51392, .

Introduction!

-

, The instrucktors assume that wow want Lo lesrn mathematics and
that vou sre willing to srend 3 significant amount of time and
make 2 determined effort in order to sccomrlish this doal, The
elass bime is Lo be wsed paeh evenindgd fogr listening to  lecturess
regdingd the textbookr doind homesork exercisesy taking testsy and
getting helr from the imstructors. Im order to maximize wour
Jearning wou will have to srend 3 number of hours studwing outside
"of class {(the nore ol studyr the more wou will learn), -

Flacement !

e

' If¥ gou are not sure which rart of bthe course wouw should work
ony ask DNoud or Haren for the arithmetic Flanning Test., This is a
test of wour knowleddge of basic mathematics and’ ecan be used Lo
determine whieh aress of arithmetic snd elementarws aldgebra wou
need to work one  If 9o think wou know  where goudr wesk roints
arer o if wonr took the test during the Diagrostiec Clinicy won
need not take the test,

Py T g e L T A s A L L AT TR LT g w3 3 n e e e PR P e rmem e




CEW Arithmetic & Elementara‘alaebra -2= CUURSE DUTL ENE
Doug Rohertson (INTCEW? . . %

Arithmetic:

Those students who will study the arithmetic rart of the
course will use INTRODUCTORY MATHEMATICS: hu MdKeasue. (Wadswoithy

divided into the following five areas!

: SR ST Number of
Ates Torinp ' Charters FPades Tests '
tmon e e e et e et e et e - e e ——— -

I Whole numbers 1-2 1-82 2

II. Fractions ' 3-4 83-148 2

III bBecimals & ratios 9-% 149-208 2

IV Percents 7 ‘ 200-244 1

V Messurement and inteders g-9 - 247-314 2

Aldgaehral

Those students who will study. the aldgebra rart of the course
will use ELEMENTARY ALGEBRA, by McKesdue (Academic Fresss second
editions 1981)y for a texthook, The alsehra section of the course
is divided into the following five aress!

. Number of
Ares Toric Charters F[ades Tests
- :
I Inteders: ecuationsy .

arnd inecualities 1-2 1-82 2

I1 Grarhingr exronentsy )
and roluromials 3-4 B3-172 2
111 Factoring . ~ b 173-202 1
IV Rationsl exrressions é 203~244 1
V Roots #nd radicals 7 245-276 1

-

Homework:

loing homework is essential if wou are to succeed in . the
CoOTSE, Homeworlk Problems will be assidgned based on the rarticu-
lar areas of the textbook which Hou siudy, These homeworh
rroblems are to be worked out and the answers checked wusindg the
ked in the back of Your texthosk, The homework is NOT to he
tranided  1r, It is sugdested 4hat wou work out the rroblems on
regular lined garer 2nd ot in vour texthook, IFf You tear UP wvour
texthooks or mark it excessivelyr it will be difficult for You to
review for tests snd the bookstore will rot . bue it back, Make
sure 9ou save 31l vwour homework until the end of the semester 50
that dou gar study From it for the tcharter tests,

Calculators?

{
You maw use 3 calouwlator while doing gYour homework and while

teling fr "' w, 'ﬁ

! '

LS L W e I A R sy e e e ———

- 1981)y for a textbook, The arithmetic sectionsof the woourse is’




CEW Arithmetic & Flementary Algebrs ~3-* COURSE QUYL INE
lous Robertson (INTCEW) - : '
i

Attendance!? . . . ‘

-

Attendindg eclass is essential iT you are to comrlete the work
for which wou are regsisterad. IF wour have to miss classr make
sdre that wou work through the materizal at home. -

Tests i '
Tests fgr the course are ortionzl and are given on an
) individual ha&is. Whan Zou are readus b0 teke 2 rarticular tests
ask for the one wou want. Tests can he re- tagen it wou so desire.
You m3w use a cdlculatur ori, all testsy but uwon should be aware
that  whern wou take ‘stardardized' tests wou are normally not
allowed Lo use a caleulators a3 calculdtor iz 8 real time saver:s
but if  wpu  are rlanning to, take tests for Job advancements BRE;
ete.y uou b111 have to’learn to do the rroblems without the aid Yot

a calculatoro .

Salf~Facing!

Thas is a 'self-raced® course. This means that uou maw move
through the material st a rate which wou feel is hest for wou. f
uou finish the reauired material bhefore the lsst evening of classy
wou may decide erbbher to wait until rmewxt semester to continue unur
study of mathematics or to cont1nue study and lﬁarn more mathema--
tics this semestero ‘o
IT wou would like Lo move throuwsh the materisl slower than
the lecturess woy may do Sos one of the instructors will be
available for tutoring whiile the lechIes are be1ns given 1iph  the

rext room.

L3

Grades i {J

Since +his is a non~credit courser no drades are given.
Howevers if drades were zgsignedy thewy would he as follows?

-

Al 100 -~ 4% Ly 75 ~ 73
A0 9% - 91 s 72 - 70
R? 90 - 84 4 &9 - 45
BB 8% ~ 80 S n3 64 ~ &0
{7 79~ 74 . N Under 607

Gullabws?
O bthe ne:t pa%e is 8 listing of the course torics- ang the
arprodimate Uatas on which thew will he covered in lacturp. - ,

i pr———— VIR it s EE - o
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CEW Arithmetic & Elementary Aldebra
Dloug Robertson (INTCEW)

COURSE QUTLINE S

ealk

A g e Bt

w
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bYections

- bt

2,5-3,7
Z,1-3,3
3,4-%,7
4,1-4,3
4,4-4,7

5:1=-5.4

‘505""601

60 3"607

?o 1"703

7.4-736

ALBEERA Torics (lectures #Fe 5130 --7:00)

Signed numbers ‘
Solving Tauations

Word rroblems zng inecuzalities

X~Y drashs

Sustems of eauations

Exronents

‘Phluriomials

Factoring
Wordg rroblems andg i’f‘t;.act@ons
Rationzl exsressions (skir 6.2)

Roots and. radgiczls

Radical ecuations

M mm mm omm s omE MM ee s M4 e A mm mm A R e e MM mm L, e Tm am omm mH e e G e

eek

-

~ o 1

=

10

3.1~3.6
4,1-4,5
F41-5.95
6s1-6.3
6s4-6.5
7¢1-72.3
Pad~F 7

BECRNLE

Flace valuey Commy assocy eror OF addition
Commey assoC eror. of malty dive exronents

Roundings distribuki&e srorerty
Order of orerationsy srime faoctoring
Fractions

Mived rumbers

Decimals

Rkatioss rates ond wnit sricirsg
Frorortions and word Problehs

fefrn of rercentr conversionsrs eauations
Fercernt word .-roblems

More rercent word eroblems

Lengthy rerimeter and arey

Volimes weisht and the Metric Sustem




