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The young 1nstructor stood in front
of the group of ‘students,. faculty

and administrators. ““I'd like you to
do a s1mple subtraction in your

heads” he said. “A- woman is thir-
ty eight, and this is 1976; in what

yearwas she born?” The group was -
nervous: Was this a fest? Were they :
going to have to Compete with one
‘another for the right answer?

Should they raise their hands? He

- wanted’ none of this. “]ust do the
d problem in your head; don’ ttell me
" the answer. But be prepared to tell

me how you came up with, it.”

" Everyone relaxed. Somehow, if no

“right answer” -were being de-

‘manded, it was easier to comply.

And so it began.
As each person told how she or

he had subtracted 38 ftom 76, the
mood of the group shifted from |
" incredulousness to laughter “Ihad |

that certain feelirig I had to get to
the nearest ten;” admitted one

adult man. “And so 1. subtracted

seventy-six" from eighty and
thirty-eight from forty and then
adjusted my answer to account for

- what I had done.” I took-my own

age,” a woman in her thirties re-
counted, “and knowing when I
was born, I subtracted the' differ-
ence between the ages and had the

-answer.” “'I wrote ‘the subtraction

on a blackboard in my mind,” said

a third, “and then ‘did’ the prob-'

lem the way I was- taught in

'school * Around the room the in-

structor went. No two had done
the problem quite the same way-

People were” stunned at the in-

genuity of others’ methods buit

each found her or his own perfectly
reasonable. Mostly everyone

g laughed first at the others, then at’
| themselves:’

”All these methods, 7 the 1n-

 structor fmally commented, ‘“re-
‘present perfectly good algo-

rithms-—systems for finding an-

' swers in a definite way . Few of you
- used “the method you had been -

taught in school and. most of you

‘were.ashamed that you- did -not.

You think there’s somethmg
wrong “with -having to get to the
riearest ten. But there isn't. It's
.okay so long as it’s correct and
you're comfortable with it. And
what's comfortable for you may not
make the next person comfortable.

Everyone felt better,

The instructor went on to teach a
number system, used by the Incas,
which is based on five and involves

many different ways of handling

symbols. Later, he played some
three-dimensional ticktacktoe.

'And he explained how confusing it
1 is tolearn arithmetic in elementary
school whem-as a child in kinder-
garten o are told unequrvocallyA
that zero is nothing”;in first grade.
that it is a “place- -hplder”’; and in.

fifth grade that you can’t divide by
zero. No wonder you didn't Tearn
arithmetic, he 1mplled you were
too smart,-too bothered by incon-
51stency, too creat1ve, to ingest all
this nonsense.

The “class” was an experimental. |

demonstration and .discussion of

math anxiety, a ¢condition that dis-

proportronately affects femalesand
racial minorities. of both sexes; and
the goal of the series was to find out- -

- |'more about math anxiety andto
'begm to search out ways.of 0Ver-r

Comlng it.
- Some - of .us-teachers attendmg

thiat “first class -had become in-

trigued with the problem of “math "

avoidance’”’ - during -the previous

yeat. We. had béen noticing great -
reluctance.on the part ‘of women

college .students: to take courses

_that required or might require at a

later stage either calculus or heavy
use of algebra orrigorous statistics.

Some of otir students were even.
contemplating: Changmg their.

majors to-avoid math prerequisites.

:Adult women, too, who came for
vocational counselmg, were en-
‘tlrely unwilling to contemplate

néw careers having to do with data

or with “things.” They wanted to.

work with people; they said plain-

| tively. At first we accepted this at
. face value, understandmg that hav-

ing been socialized as women,. they
felt at home in the helping profes-
sions. But when feminist soci-
ologist Lucy Sells reported -on the
inadequate math preparation of

,entermg Berkeley students, the

pieces of the puzzle began to fitinto
place.

Of the entermg class at Berkeley
in 1973, Sells reported that 57 per-
“cent of the males brought with
‘them four years of high school
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math, but only 8 percent of the
ehtermg females had the same
preparation. Thus, 92 percent of
the women in the first-year class
were rot even eligible to take any
calculus or - intermediate level
statistics course.. Moreover, all but
five of the 20 majors at Berkeley in
the early 1970s required either cal-
culus or statistics. Women, then,
were Crowdmg themselves into the
-remaining five fields (the
human1t1es, music, social work,

elementary education, guidance:

and.counseling), not only because
of sex-role socialization but be-
Cause of math avoidarice.

" If math avoidance were the resuilt

only of poor guidance counseling
‘at the secondary school level, then
the solution. would be relatively -
‘simple: just get the word out that
“the social sciences have become

“mathematized” over the. pa'st two
decades, that business requires at
least a familiarity with operations
research, and that almiost every
administrative job will involve
some work with budgets, financial
statements, and comparisons of
rates of change Then girls and
women would flock to. remedial
math classes and the problem
would-soon be solved. The prob-
lem. was' far more serious—
growing outofa cuilture that makes

math ability a masculine attribute,

that punishes women for doing
-well iri math, and that soothes the
slower math learner by telling her
she does not have a ““mathematical

mind.” It all adds up to math anxi-
ety; of which math avoidance is but
a symptom.

" Math anxiety is an I can’t” syn-
drome, and whenever it strikes—
for some as early as sixth grade,
with word problems; for others,
‘with the first bite of algebra; for still
.others, not until calculus or linear
algebra or statistics, after a hlgh
school record of achievement in
mathemahcs—xt creates the same
symptoms and response. “I can’t
do this." No amount of practice or
trying will make it work for me. I
never- really understood math, I

always.. memonzed and got away

with it. Now I've h1t the level 1

always knew was there. I can’t do

it.”

Once a person has become
frlghtened ‘of math, she or he be-
gins to fear all manner of computa-
tions, any quantltatlve data, and
words like * ‘proportion,”’ "percent—
age,” ”Vanance,” “curve,” “‘ex-
ponential.” Some students - think
that .a simple table in a history
textbook, showing, say, yields.of a
crop, by year, is “mathematics,”
and therefore inaccessible. Unless
the same information is presented
in a series of declarative sentences,
they are uncomfortable with it.

. Math anx1ety is a sericus hand-
icap. It is.handed down from
mother to daughter with father’s
amused indulgence. ("“Your

mother mever could balance a.
chéckbook,”” he says fondly.)-
Then, when an employer or a col-

league recogmzes it in an,em—

ployee, she can be barred from any
endeavor or new assignment by
the threat that the new job will

‘involve some work w1th ”data or

tables or functions.”

What can be done about this -
syndrome? We at Wesleyan'Uni-
versity in Connecticut.are develop--
ing one project that may help cure
the symptoms, if not the causes.
With the assistance of a grant from'
the Fund for the Improvement of
Post-Secondary Education (De-
partment of Health, Educatlon,
and Welfare) in Washmgton D€
we have opened a “Math Anxiety ~
Clinic,” for undergraduates and
adults. It is intended te be a place
where péople who admit that they
are unable to cope with their math
problems can be. d1agnosed
tested, interviewed, and helped in
a variety of ways, including ther-
apy and counseling. :

Since the: problem seems to be
emotional as well as -cognitive,
one-to-one discussion in a non- <
threatening and supportive atmos-
phere is essential to the process—
as is unhurried probing of the
client’s memories about how she
first learned math in élementary
school. :

One student ,con‘f,essed in such a
session never to have understood
why, when fractions are multiplied
(1/5 x 1/4, for example), the answer is
always a still smaller fraction. It
didn’t fit with what she had been
taught about multiplying as a way
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of iricreasing valué. The question is:
a good: one, yet she never had the
courage to ask it because, like many’

-ferhale students, she felt-so alien-
atéd in the math classfoom that she.

‘was inhibited by a fear of appearing
- both too. smart and-too dumb. Or

question.. .~

she assumed, incosrectly, that

everyone else in the class under- .|
stood ‘the issue that was bothering. -

her, and, embarrassed, 'she hid her

_—The"clas‘sf-'oém' is: ot the sole

locus for math learning. The child |

[ A )

. whois precociousin math domeésin
- with-some previous -understand-
- jngs ‘other children get help_at
.. home.” Since from seventh .grade
on, girls-tend to go for help in all |
- suibjscts to their mothers (and boys
..to their fathers), itis likely. that the. |
" mother’s math problems - are. di='
rectly passed on'to her daughters,
and she cannot give them the help .
{ they require. ~ ' "< 7oL

" Another explanation is that? the

) a‘b_ilii:y to do math ,be'yonfd :com‘pu#,

tations is correlated with thie ability

“to do spatial relationis. Spatial fela-
{tiohs tests usually show two-:of |
three-dimensional objects in -one
" view and require that another view

 of the.same object be. “visualized,” -
‘Females at all ages tend to-domore.
poorly than males in spatial fela-

tions. It.is possible.that boys are:

“better because they play with build- -
ing toys and get involved in taking! |
' apart and putting back together all |-

manner of things; from bnokeh toys’

to clocks and eventually auto-
.- mobiles. Inthe process, . spatial .
- relations- ability may- well be’ in-

creased. But since spatial relations
is not.faught in school,.there is no

way for girls to get thisexperience. .
. This obsérvation raises some in-

Liergstingf.QuesﬁO»nsf. .abput the de--|

~ old.

. sign and function of the elementary i
“school curriculum. If girls come to .
‘school with more highly developed.
“verbal. skills than boys; then ‘the ]
‘verbally” oriented elementary
school .curriculum wpuld provide
-themm with rather easy tasks, tasks
‘fhat soon become boring. Boys,
with poorer verbal skills, are being .
provided in elementary school -
-with 'precisely “what they need.
"|:Though -the- curriculum. may be
amiore-difficult for them at the out- .
‘get, they' pick up much needed |
-skills in elementary and junior high |
“school;: and "are able to- exceed |
fomales in gerieral achiéVement by

woman is thirty-eight years
In what year was she born?

age 17. (In ‘a.recent’ longitudinal

study: of the school' achievements |
|"of  "900,000  children " [Time |
magazine}, it was pointed out that |
at agenine, :gifl'l's"arrdboy'Isfar:e:abbqt"Z 6
‘equal in all school subjects, but that |
by age 17 boys. have far exceeded.
girls in-all but creative writing and -
masie)y S T
. 1f there.is: some link between |
‘good: spatial relations ability- and {
 math leammifig, then one of the ob-.
jectives .of . a: math anxiety -clinic °
‘might be the teaching or perfecting”
of spatial relations ability. Lenore
“Blum, head of the mathematics dé--|
_partment at Mills College in Oak- |
fand, California, an’ all-women's .
college, has had tonsiderable suc- '
‘cess  in-a precalculus workshop

where shie ha

‘¢alculus, where competence. in
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s het students become |
familiar with graphic. repre-.
- sentations of -algebraic functions. .
' In this ‘Way, they become “fluent”.
in the new (to them) language of |
“analytic geometry. Simce “this. is
done before thie students go on o’ e
| have _talent and. interest in
- confronting these curves is-acritical e T L
part of mastetinig the subject, they.
db much better in college math. In..

| Personal Speculations,”- n.-The
';j@aﬁuai'y/'l?ebniary;" 1974)c .+ T

traditional calculus courses, the

analytic geometry and the calculus
are taught concurrently; making: it

doubly "hard: for womeri who may

“find the cutves alone $o off-putting.

that they never get to the calculus
itself—and, worse yet, never un-

“derstand what it is that got in theif’

way.

Blum does not believe: that the

approaches to math anxiety'need -
be either.psychological or reme-...
dial: The Mills' College course in- -
tidduices new and .exciting ‘con=
cepts related to'the. calculus. and - +
telies upor-peerstaught workshops -
“to provide individual help and d
_support system. Blum and her col
‘leagues believe that arixiety canbe
substantially reduced if women -

and girls have at least orie positi
experiencein learning math: .-

support.”

e

be underestimated. Some of .our-:

clients are daughters of math pro- -

fessors or_ engineers; men ‘who

Lazaris, Mitchell, “Mathaphobia:

1

“This Kind of effort has farely .
been .undertaken. before,- possibly . -
because math anxiety is primarily a -
| ‘wéman’s problem, “and therefore , _
~unworthy - of ‘attention. .Another. i
reason is that there is awidespread =
social belief that mathematical ap-" o
titude is inborn, granted only:to.a. -
few geniuses. Part of the work of a
math clinic is to persuade learnets, © .
teachers, ‘and those ‘who. make .
educational po'liéy'that}""mathemét'-?' g
ical abilities are accessible by the ¥
majority, if properly taught and if. - -
actompanied by the right kinds of -

- The. p;s'Ychdiogigéi or emotional
components: of ‘math- anxiety are "
| hatder to pinpéint but should fiot ~

Sone....
Principal.
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- own sex-does befter in all subject
.. by'igh school both boys and gitls ‘|
.. .. assume that boys dobetterinmath.: |;

- ~Moreovet, when asked why:- they :
.;A_'fdo poorly on'a math exam,”
.. .school girls tend to attribute their |
- failute'to lack of ability, while high-|

-
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s mathernahcs wAre they trymg too”
_:v_’.,\_ﬂhard not to 1dent1fy with' their |
. -fathers? Othéers of our students are
deeply fascinated by: ‘math and sci- |-
R ence‘ but* go to great lengths to;_ " Y B

: ' hv = : spec1ahst in- math learnmg at- the,-.‘ Othéers -
‘corhplete reeducanon in mathe

f-—”let herself” take one-co
‘was hooked: mdeed she is now in

edical school,
¢ Peer mﬂuence also is- not to be

H "‘_r"dlscounted/ Inia" very provocitive

" brochure on. “Math and Sex,” writ-.”
oz ‘ten two years ago-under the super- -

i ' atistician ]ohn Etnést of' i ; ,

the. Un1ver51ty'of California “at :” : ?. .' 1ath

Santa Barbara 1t is reported that
; ry school, g1rls’
.and boys tend to thlnk ‘that their

77

' school boys (of the same capability)
. usually say they did not work hard
--enotigh. “The attltudmal patterns

of* both self-image and peer

group, .Ernest’s team concluded, |-
“are’ unfortunately re;mforced by-

, those of the teacher.” Both female
“and male teachers believe glrls do

less well than boys in miath, even
when the fernale teacher herself '_
may Tike' and even. have speCIahzed« A

g,,

. in-math..

» Desplte such assumptlons there_
is no, known connection between

the sex- gene, and ”dyscalcuha ”an

l Newton Massachusetts, notes that'f
-1 what ]errold Zachanas of the Mas- |
sachusetts Instltute of Technol-';
ogy ‘some years ago. named |
| mathophobla is very commonin |-
ld- people who ‘ate: fully- capable of

actual bram dysfunctlon m per--‘
formmg calculations: ,(comparable

“to. dyslex1a, which prevents. vlsual 4

decodlng of ward- symbOlS)

- Education Development Center-in |

' elementaty arlthmehc though they'
~may disliké it. - ;

Lazarus'is parucularly msrghtful"
+in his description of ~how:
rnathophobla de velops (though he:

seems to be mSufﬁc1enty sensi- |

“student iwho'h'a,s ulways re]zed on; the,
miethorize-what- to- do- approuch “Be-

“cause his gmdes ay have béer, satzs—"' attempt
ctory, ‘his incipient problem may not | Map’

be apparent to anyone, including Him--

) self he maynot even kriow that there is
any other way. to learn. mathematzcs

But the time and- effort that his -ap- |

 proach demunds will i ficrease dramat- |

ically through “high schaol,. sub]ectmg,; :
bers, that is, through- a method

‘sulted to her or his.own personal“"»“‘

the ‘student to'a- constantly {increasing |
strain. “Moteoever, sifice it has ‘now |

been some yearsisince he last vnder-
stoad what he was’ domg, he-is-in no|

posztzon to swztch over to. the: Hiore .
| appropriate strategy of actuaily com- |
prehending the material . . . he srmply ;
lacks the necessary knowledge AR

“When his grades finally drop, as they |

-must, even his teachers are unlikely to-
realize that hzs problem i5 not some-"

. thing new, but has been in the rmzkmg;
~for- years. Arzd at thzs point, it is

I
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N always knew I couldnt really
*/do math. I memorized and got
/away with it. But sooner or

" later, I knew Id be found out.”

.“doubtful that casual; remedzal work

| would accomplish_much, because the _
-student needs nothmg less. thian.a com
plete reeducatzon in mathematzcs {

tics, little can be done formath ar

iety. But ‘we are.still lookmg for, .
simpler ways of -unlearning-poot -
early, ffaining and reléarning arith:

‘metic at a. hlgher level..of sophls-,.‘,...

tication. Knowles Dougherty iy
cor .ultant t0 our project, behevesm’w,fj '
that, we . should study: Oriental-.. .
~Ameérican ;children ‘who; through -

’thelr tradmonal games played at

home and thelr fac1l1ty with. the e

abacus, which-requires thelearns . -
.| ingofa ‘tablé of simple. division, are : .
|-far more advanced.in math ‘eons-n
| cepts than other' American children -
a | at the: elementary school level
. Whatever the causes of math anx- :
'_', 1ety may be the cure presupposes
| a highly specific diagnosis of an

1nd1v1dual’s ‘problem, 1nclud1ng an-:

4.

words' (highly: ve
medium nutnerical); through pic-
tures- (hlghly spatial, low verbal,
low. _numerical); or through num-

. Tow spatlals !

do a kind of ! cogn1t1ve i
of the person. Such a “map” ;.
‘could mdlcate whether she-or he
might better learn math throtigh

cogmhve streng'ths and weakness-

es. Imagine-numbers belng 1ntro--
duced as e1ther [ ‘

One two; three four
1.2, 3 4, B or
,-+--+---+----

At Wesleyan a cons1derable pro-

‘portlon of our resources are bemg

put into the. diagnostic _aspect of
(continued on page-92)-

.. er
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MATH ANXIETY
CONTINUED FROM PAGE 59

math anxiety. Students. talk about
their associations with math

(“How did ‘'you feel when you en--

tered this room today?”) and their
last positive math experience. The
client may' balk at in-depth
analysis, or resist a thorough
reeducation (I only want to learn
enough to understand the demand
curve in my introductory eco-
nomics course. No more than
that.”) And the quit-rate also is
high.

In addition to diagnosis, we offer
“standard” remedial sessions, re-
viewing algebra for the most part,
though the instructers are willing
to go back to fractions, percents,
and long division if necessary; and

“nonstandard” remedial work, still
it the design stages. It is here that

some development in spatial rela-

tions ability, or game-playing with
math concepts may take place.
Somewhere: along the line, math
has got to become fun, as well as
make sense.-

There is somie risk that in focus-

ing on math anx1ety in ‘women,

femm1st ‘educators may uninten-

tionally support the prejudice and'

discrimination against women
mathematicians. It should be un-
derstood. that currently about 10
percent of the Ph.D.s in mathema-
fics are earned by women. But

there is no question that math anxi--

ety is a signiﬁcant handicap for
most women, since nearly every
important issue of the day has a
strong mathematical component.
From a feminist perspectlve,
mathematical literacy is a way to
demystify the world. We feel that if
we could develop a cure for math
anxiety and “bottle” it for women
engaged in self-help -activities,
these women would show in-
creased, self-reliance and with it

“increased self-esteem.

Sheila Tobias, Associate Provost of
Wesleyan University, is codirector
with Professor Robert Rosenbaum: of
the Math Clinic at Wesleyan: Univer-
sity. The clinic is staffed by a learning
disabilities counselor, Bonnie Donady,
and Dr. Steven Shmurak, ]ean Smith,
and Susan Auslander.

A collection of papers on math anxiety

may be obtained for $3 from Sheila’

Tobias, Assoczate Provost, Wesleyan

Umversﬂy Mzddletown, Connecticut

06457

THE NEW NEW MATH

A féew programs ms have begun to concen-
trate on improving the attitudes and
achievement of very young women before
math anxiety takes hold. *‘Math for Girls”
is an eight-week, discovery-oriented
course for 6- to 14-year-old girls, -con-
‘ducted by Nancy Kreinberg and Rita Liff at
the Lawrence Hall of Science; Umvers1ty
of California, Berkeley, Calif. 94720.
Several one-day conferences and semi-
nars aim to stimulate high school girls’
awareness of the variety of math-related
fields open to them. On October 23, 300
seventh- to twelfth-grade girls will par-
ticipate in math and science workshops,
discussions, and lectures that-are the sec-
ond in a series of such conferences at Mx]ls
College, Oakland, Calif. 93613.

The Mathematical Association- of
America has established a visiting lecture-
ship program, “Women and Mathema-
tics,” geared to tenth-grade girls. Regional
information can-be obtained from Eileen
L. Poiani, St. Peter's College, Jersey City,
N.J.- 07306.

Several colleges have either full cur-
riculums or workshops to prepare women

quence requu'ed for advanced work in”
science and math. Contact Professor Le-_
nore Blum, De’partfnent of Math and"
Computer Science, Mills College, Oak--
land, Calif. 94613, for information.about
the “Women in Scienice” program there.
Lillian Faderma.n, Assistant Vice Presi-
dent for Academic Affairs, California State
University, Fresno, Calif. 93740, ¢anpro-
vide information abeut that university’s
tutoring and counseling program. A “Dis-
covery Course in Elementary Mathematics
and Is Applications” is part of a pilot
program directed by. Alice Schafer,
Mathematics Department Wellesley Col-
lege, Wellesley, Mass. 02181. The pro-
gram’s aim is to develop new models for
teaching math.

Information about a one-week course or
a week-end. course for math-anxious
women can be obtained from Ruth
Afflack, Department of Mathematics,
California State University, Long Beach,
Calif. 90840. Information about an inro-
ductory math sequence for women is
available from Professor Carolyn Mac-
Donald, Physical Scierice Program, Uni-
versity of Missouri, Kansas City, Mo.
64110. ~Nancy Kremberg

students for entry into the calculus se-

SEXUAL REJECTION
CONTINUED FROM PAGE 80

says. “Later on, back at my apart-
ment, we began to make love. Then
while we were still clothed, but
when I was highly aroused, he got
up, said'it was fine to see me, and
abruptly left. I know this  might

-sound like an overreactlon but 1

respect my instincts .and I'm con-
vinced that he planned the whole
evening to hutt me. I know he has
always been jealous of the close
relationship between me and my
friend (who, incidentally, doesn’t
give a-damn about sexual fidelity)
and I am certain he planned the
aborted sexual exchange as a vin-
dictive act. It made me realize that

.with my awakened interest in sex,
“men can use itas a weapon agdinst

me, justas effectively as, tradition-

ally, women were supposed to use

it- agamst men.”
Obviously, there is still a great
deal of d1strust and misun-

derstanding among- women and

men vis-a-vis sex. But with more
women choosing to face men as
sexual equals, a growing rap-
prochement may be in the works.

As one 25-year-old woman' specu-
lated: “Since men were always on
the advancing side when it came ta
sex, I think I grew up assuming that
men were always ready for, always
wanted, sexual contact. So at first it
threw me that a man could actually’
not want to make lave to me if I
indicated that I would be receptive
and responsive to his advances: It
made me reassess my assumptions
about male sexuality, which was

-ultimately a good thing. I think it's

as important that we rethink our
inbred assumptions about them as.
itis that they rethmk their assump—
tions about us.’

A sexually fearless free lance ar-
tist stated her growing empathy
with men quite plainly: “Now I
know how all those teenage boys
felt when they called me for a date
and I'said [ was ‘busy.” ”
Bette-Jane Raphael is -an editor at
“Working Woman’* magazine, an ac-

tress,.and a free-lance writer.




