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In the last t"°3'¢°§§ 1 have ‘been very much involvéd in the study

of'gitls attitudes tpwatd_ngggematics and hpw these relate to'mathema-

»

' tics achievement and the election-of mathematics courses. - Most of you

are’ aware of the fact that 1t 13 commonly believed that beginning at

' least in adolesaence. femalee ate not so capable as males in mathema-

tics, especiafiy higher mathematiCS. The scarcity of women in the

math-science fields 1s also u@ll known How and why does this happen?

As 1s often the case when one gathers a great deal of new data,

W

unexpected results emerged. GirTs.did not necessarily perform more  °

poorly than boys evén in higher mathematics.  When they did perform

more poorly, it whs ih a‘cddtext highly suggestive of the negative

influence of socio-cultural factpre.'

v < N
a
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- Design and Procedure - .

In order for‘yoh‘to understand and weigh these tesults‘more ade~-

R

quatelylfor yourself, let me btiefly Putline the déqign of the studies

. and the ptocedures

The subjects were approximately beO 6-12th gtade male and female

AN
'

students in the public schools of a mid-western city. They were nearly

all white. They were selected by mathematics class and tested in their

'own classrooms under conditions of anonymity. They were given a variety
-of cognitive and attitudinal measures during the years 1975 and 1976.

These.included measutes of mathematics achievement, verbal skill (vocab-

ulary), spatial visualization and eight socjal~cultural measures. The

latter were Likert-type scales, of good reliability, speclally devised
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for this iﬁVestigatfon.:'They included variables éhich for either R

»

empIrical dt‘theoretical reasons could be thought to influence the

learning of’ mathematics differentially by the two sexes. The attitudes

of mother, father and teacher toward one as a learner of mathematics,

attitude-towatd success in mathematics (a kind of fear pf success mea-;
sure), perception‘of mathematicsﬂas a male domain, perceived usefulhesa
of m;tﬁematics and effectance eocivation in mathematics. . The latter is
a kind of joy in problem solving developed from white s theotetical

concept of effect ce motivation, i.e. a desire to create effeets,.a

kind of investigat ve curfosity.

.

L

Results .and Discussion

‘§ex4helated Differentes

So fat as the‘cjktention that girls are relatiyely poorer in md;he-
matics than boye. in grades 6 to 8 girls did as'§e11 as boys oh a variety
of math achievement te ts ranging from computation to probleﬂ solvihg; '
This was true in three bf the four attendance sreas. There were also 1o
differences between boys\ and girls in vocabulary or spatial visualization
scores. At the high scﬁ L leQel no diffetence was found Eegéeen'the
.8exes 1in mqtheﬁatiés achiqvement in two of fhe four att ‘ence areas ana
when occurring, these diéf rences were ver& small. matter of .about two
test.items No difference etweey the sexes wes found 1n vocabulary
Iscotes and no. sex-related difference in qutfel visualdization was found
in two of the four atteqdanc areas. E;early the image of female inca-

. pacity in mathematics does not squarf with these data. N

!
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"Th;s'is the first message I'd like to give you aé,couﬁselbrs;
-teachers and thefapists. Girls and women can do m#;hemagics very well
ahq’are hbt at all necessarily handicapped in this area.

For those of you who‘are skeptical, let me expléin that the reason
‘these‘igsul’ showed so few sex-related differences ptobably has to do
w&thﬁthé fact that controls were better in this study, especially in
gegaid to previous mathematics courses. , Some investiga;ors.have drawn
conclusions abeut girls' comparative inabiiity 19 mathematics on the
basis of data from étoups in which‘the bé}s hgd-moré training in mathe-
matics than gifiés Uﬁfottunately those results have been incorpératéd

in the literature and have served to bolster certain common and tradi-

tional views.

.
.

Let us now turn more specifically to the results of the attitude
scales. These attitudes related significantly to mdthematics achieve-
ment. It had often been said that Yemales do not pursue math-science
cafeers for want of the)effectance ;otivafion.'that joyj;nd intrigﬁe ig
problem “s0lving. Mo evidence at all was found to support this view.

“In fa;t, in some instances girls reported significantly greater effec—
tance motiQatioﬁ than boys. ‘

As counselors. and teachers one must not take refuge in the belfef
that girls are not interested in mathematics. ‘( a

The results for the perceived a:titudes Af mother ana father
tovard the. student .as a learmer of mathcmatics generally showed more

positive attitudes for boye, oqpecially at the high school level.

Interestingly enough and consistent with the view of the father's

(WA
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~fathers as more enéouragtng toward the study of mathematips than their

-

mothers. fhis‘was.alvayé true except f&r 10th grade girls. At this °

point fathers were no more'encoutaging than mothegprand both parents,

' were percelved as more positive by bbys. - Tenth grade marks the end of

the usual amount of math taken by girls. Hereafter the peréentage of
.o ‘ S ‘ 4 -
girls, especially those ¢of only mediocre math achievement, dropped_off

- in comparison to boys.

As counselors and teachers one can cieariy'pinpoint the 10£h~grade
¢ 4

as a-time of special need for intervention. It 18 also clear that one
v , . - -

> .

wust not forget the importance of the father in contacts with the

- parents. ' Special attention also needs to be- paid to those girls of

LT
ounly medlocre achievement in mathematics. While théy will presumably

never become mathematiciana: they may nongtheless derive considerable
benefit from further study of héthéma;ics:' ' ( (

| Girls 'at the high school Tevel perceived thelr teachers as less
positive toward them as learners of ﬁathématics than did the boys.

This difference was grea:esi at the 10th grade. Ina pilot study of

high school siudents. vhen asked what had;ﬂiscouraged them most about

the study of mathematics, one third of the girls compared to only bne

{enth,offtﬁe boys mentioned-a teacher.

-

.The lesson here is obvious. téachers must be careful to encodrage

girls and not to discount the importance of mathematics for thenm.

- the 10th 3radevlevel is apparently a pdint’of maximum need. There

appears to be a real need for consciocusness raising among math teachers.

, 6

Again

importance in sex-typed behaviors.3 both boys and girls perceived their -

’
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Mathematics was generally perceived as more usefyl bj'boys, again

especially in the 10th grade math classes. One wonders 1if girls tealize A

4 .
how much mathematics 1s needed in even such itraditional areas as nurse's

k4

training.. llere is .an obvious area for counselors to intervene with tﬁe

girls themselvesband their mothers and fathers.

Mathematics was always geen as more of a male domain by the boys

~ than by the girls. -Among the middle school students, mathematics was

substantlally correlated with the meth,achievement;measures, from

. ,
.32 to .45 for girls and from .16 to .26 for boys. Generally for both
gexes lack of. stereotyping math- as a male domain correlated with higher
scores on the cognitive measures and gositive attitudes. Jhis is

'e

consistent with the view that more secure people stereotype less. Not

A,stereotyping math as a male domain correlated significantly but at a

©

much lower level with math achievement among high school girls and not

at all forghigh school boys.

These data Suggest that girls must be under male peer pressure
that mathematics is a male domain -and not territory where they belong..
This 1s probably a very- important factot In fact, the area of the. .
city that stereotyped mathematics most as a male domain was the area of
the cityewhere the most sex-related differences were found at the high
school. level. .This suggests that the sex stereotyping of math and male

peer opinion are negative factors infiuencing girls away from mathema-

tics. ~

.- .
<

For counselors and teachers, this fipding suggests that boys them=- -

selQee need to become less stereotyped in their views of girts. 1 guess

«)
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we're going ;o need boysf~sonsciousneas rpislné groups: If male peér
'; opinion defqrs éirls froh's;udying mathematics, whgt mighg a counéelor
j or téache? do to intervene? The possibility certainly existé of some T

salptérf~disdussion of*thgse.queations 1n.thé classroom. However, .-

one e'f‘fo;‘t to reduce sex role stereot&ping in the schools foynd Vtha'? .

some classes of 9th grade boys became more steteotfpéd after the

intervention. This 1ndiéates the clear need for évaiuaéian of such

S - .
efforts. L ’

] .

The attitude toward success scale consisted of items expressive
of discomfort aboutfbeing successfui in mathematics. It sgemed to
function as a kindﬁof index of'aﬂti-intellectualism. At the high
schools of lower.soéio-econqmic status, the girls' attitud? towafd
dd;cess in hathematiqs was more pésigive thaﬁ the boys' while in the
high schools of hiéher-soéio-ecohomic status, the.girls were ‘less
gositiveAtownrd 8qccebs in mathematics.tﬁan the boys: This 1s

congistent with the h&pothesis that learning actually changes sex-typing\

from the lower to the higher classes, 1.e. that learning is considered

6 This

~

female in the lower classes and male in the higher classes.
. , _ ‘ ,
means that/sanctions against success in mathematics are probably

. stronger gor girls 1in. the higher cla;ses. Unforfunately these are also
the girlé 6?0 ¢ould moét‘easily afford advanced trainihg.
Counselors of girls from higher socio-economic groups need to be -
especially alert to this problem. It is among these girls that math- | .

Sclence inhibition due to Be?-role conflicts may be mo§t}acute.

Confidence in learning mathematics was loée;}in girls in nearly
. A . :

1
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all comparison§ and confidence was moderately correlated with math

.

achievement at all grade levels. This variable appears to be very

\

;eiEimportant. why should girle be less confident of learning mathematics
'm{ when their grades and achievement scores are 8o similar? In fact.»

city~wide girls showed less confidence in their ability in math in

the 6th grade, long before there could possibly have been any reason
for them to think they could do less well on the basis of tﬁeir

actual perfotmance. 1 strongly suspect that girls have less confidente
in theit ability because they have understood that females are not
supposed to be as competent as males especially not in math. Exactly
how they aCQuire lesa confidence and exactly how one voulg reverse

this process 1s an important research question. |

One furthet obaervation from the data which serves to undetecore

the importance of soclo-cultural factors. The attendance areas yhere

_sex-related differencea in math achievement were found were the ones
'which also showed many more sex~related differences in attitudes. It

.'should also be noteo that such a pattern of findings 1s not supportive

of genetic views of sex-related differences. If genes are the source

of sex-teiatéa differences 1in mathematics. why should girls do‘as well

as boys in some.high schools but not in others? .

v

In summary, I think.that counselors and teachers can feel they

have a very positive 'and creative role in encouraging girls in the

area of mathematics. Girls in the 10th grade are particularly subject

to risk of premature opting out of the mathematics curriculum, however,

the drop out continues through college and graddate 5chool. Teachets

9
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;nd.counseioré,need to make more'of.an effottvio éhcburage girls..'
including those,yho.aren't the mogt.btilliant. to continue‘their
mathematical studies. Girls and'thei; mo}hefQ and fathers need to
become more aware of the likelihood that they will be engéged in :.,

paid work as adults and that ﬁathematicé 1s increasingly necessary p '

. ~ . L B "
for many areas of study. In.counseling students, it‘°is clear that

Afatherslshouid not be’ forgotten. I have often wondered how enroll--

ment in matq?matics courses would be affected by some simple literatuxe

sent home before registration for llgh_érdde classes. Many'implications

of this research can readily be acted upon. I hope that we-will gain

" increasing understanding of how girls acquire less confiéence and that

intervention ptograﬁs will be 1mpIemedfed and evaluated for.effect1Ve-

ness.

3
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;this pateridl is basedjupon.results from a project supported by the
National Science Foundation under: Grant No. SMI 74-18708. Any

opinions, findings, and conclusions* of recommendations expressed in this
- : - R

publiéﬁtion are those of the author and do not necehaarily-rgflecf the re-

2

views of th; Natiénal Sc{que Pouﬂaafion.“ Thé'researbﬁ'wis.dOne'in collabor-
~ ation with élizabetg'Fe;nema. The Fenneu;-Sherhan Mathematics Attitudes
Scales afé avaiiiblé from JSAS, MS. i225 for $5. che articles have been
. subpittedﬂfof'publication: Sex-related Diffeééncga:in Mathematics Qchievenent,

Spatial Visualization and Socihhculturaf Factors; The Study of Mathematics
% A

by High School Girls and Boys:: Related Variables, ‘Sex-relitéd Differences

-

uin Mathenatics'Achieveﬁent qndeeIated Factors: A further Study; Distribution

of Spatial Visualization and Mathematical Problem Solving Scores: - A Test of

4

the”Sex—linked'Hypptheais; Cognitive Performance as a Function as Sex and
. : . . N .‘ ) .
Handedness, and one paper, Sex-related Differences in ‘Mathematics Learning:
\ jM&ths, RealitYes and Related ?actors, was presented at the. 1976 AAAS symposium

- entitled "Women and Mathematics." Detailed reporting of the research 1is -

.
e

available yin these papers. . -

2Cotrespondence to 3917 Plymouth Circle, Madison, Wigeconsin 53705.
3The'poténtial importance of father to sex typing 1s brought out in‘'the paper

of Jeanne Block, Conceptions of sex toleﬁ Some é:qss-cultural and longitud-

inial perspectives. American Psychologist, 1973, 28, 512-526. .

~

AAF the conventian Lynne Fox questioned me on my emphasis pﬁ\intetvent%on in
*, 10th grade an& 1 would'iike to clarify that point. This time seemed to be
.of4particular im;orcanée especially for easy,,simvie interventions such as
1nfornation.dissemindtgd to parenté and students. In the sample reported,
lbth grade was the last year of math enrollment fér many gffls. Ob;iously
the time for simple intervention 15 sonetime.befOte that decision (ﬁotato c;n-

tinue) is made. In some samples that decision may be made in earlier or

11



" such efforts, but mereiy to pinpoint an obvious tiﬁe'for simple, massive

.
~

.- later grades. Other Kinds of in:ervention would neceasarily:begin much eaglier

. . » . . .
[ b4 [

"and there is probably need for intervention in all grades and levels.of"f

education. .Comments about 10th étade:should not be comstrued to rule out

interveantion. > ’
) &

51 refer here to the study by Mhrcia Guttentag and Helen Bray, Undoing Sex -

-Stereotypes, being prepared for publication.
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