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A growing concern has been expressed by educators and policymakers
alike over the small number of women pursuing careers in the scientific,
mathematical, and technicat fields (e.g.. Sells, 1980). Despite efforts to
ameliorate this through affirmative action and scholarship programs, em-
ployment statistics indicate that men and women are still entering these
career fields in disproportionate numbers {Bureau of Labor Statistics,
1980). Women are less likely than men 1o enter professions that are math
related. For example, in 1983, women received only 13.2% of all under-
graduate degrees in engineering and only 27% of all undergraduate de-
grees in the physical sciences. In contrast. females reccived 68% of the
undergraduate degrees in psychotogy and socology and 75% of the under-
graduate degrees ia educanon (Vetter and Haboo, 1URG)

These differences are even mere dramasic 3t the graduate and profes-
sional leveis. In 1984, for exampic. fess than % of the master’s degrees
and less than 6% of the doctorates in enginecening went 1o women In this
same year, women received 5U-51% of the doctorites in educition, the
humanities, and psychology, and they receved 58% of the doctorates in
health-related sciences {Vetter and Bubco, 1986).

Many researchers have expressed an interest in this problem. Although
females receive less encouragement to continue their mathematical and
physical science studies and to pursue mathematical or technical careers,
findings from a wide variety of sources indicate that the sex differences in
career plans are not solely the result of systematic discrimination (sec Ec-

"cles, 1987a, b). On the contrary, all too often females choose to limit, or to

end, their math training while still in high school or soon after entering
college. College-bound high school femates take about one-haif year fess
mathematics and about one year less physical science than their male
peers-—despite the fact that females, in general, get better grades in math
and science than males (Women and Minorities In Science and Engineering,
1986). For these females, this choice effectively eliminates many career
options related 1o math and physical science before they enter college. In
fact, only 20-22% of female high school graduates have enough high
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school mathematics to qualify them for a quantitative major i colfege. The
comparable figure for male high school graduates is 28%. And only 5%
of female high school graduates express any interest in a quantitative col-
lege major {Vetter & Babco, 1986},

Why do females limit their options in this way? The scarch for an under-
standing of the motivation/attitudinal determinants of achiwvement-
related behaviors is not new to psychology. Much of the relevant work in
the 1950s and 1960s was stimulated by the expectancy-value theory of
Atkinson and his colleagues (e.g.. Atkinson, 1964). This theory focused
attention on individual differences in the motive to achieve and on the
effects of subjective expectation on both this motive and the incentive
value of success. Some investigators. using new techniques to measure
achievement motives, have continued fo explore the implications of mot-
vational mediators for achievement behaviors (e.g., see Speace and Helm-
reich, 1978}, Much of the work of the jast decade, however, has shifted
attention away from motivational constructs to cognitive constructs such as
causal attributions, subjective expectations, self-concept of ability, percep-
tions of task difficulty, and subjective task value. The theotetieal and
empirical work presented in this chapter fits into this tradition.

Building on the works of motivational and attribution theorists such as
Jack Atkinson (1964), Virginia Crandall (1969), Kurt Lewin (1938}, and
Bernard Weiner (1974), my colleagues and I have claborated a model of
academic choice. Drawing upon the theoretical and empirical wotk associ-
ated with decision making, achievement, and attribution theory. the model
finks academic choices to expectancies for success and to the importance of
the task's incentive value. It also specifies the relation of these constructs lo
cultural norms, experience, aptitude, and a set of personal behefs and athi-
tudes associated with achievement activities (see Eccles-Parsons et al,
1983); achievement activities in this model are any activities that involve
evaluating one's performance or products against a standard of excellence.
We believe that this model is particularly useful for analyzing sex differ-
ences in students’ course selection and career choice and in puiding future
research efforts in this domain. ‘

A general summary of the mediators and their relation to expectations,
values, and achievement behaviors such as persistence, performance, and
choice is depicted in Figure 2.1. This model is built on the assumption that
an individual's interpretation of reality has a more direct influence on
one's expectancies, values, and achievement behavior than one’s actual
past successes or failures. If actual performance directly predicted and
accounted for subsequent academic choices, we would expect more
females than males to enter math and science fields. By placing the in-
fluence of experience on achievement beliefs, oulcomes, and future goals
in a more complex cognitive framework, the model allows us to address
several mediating factors, which may offer more sound explanations and
remedies. These mediating factors include causal attributional patterns
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decisions regarding other subjects. Math courses must compete with an
array of subjects, such as a second foreign language, band, art. and home
economics. With very few slots available for electives, stedents make sche-
duling trade-offs among rhose subjects they expect either 10 enjoy the most
or 1o benefit their long-range poals. The decision not to take an advanced
math or a physical science course often reflects a preference for other goily
or subjects rather than a fear of math or physical science. Since. for
colfege-bound females. these competing concerns are often related 1o lan-
guage, our studics have examined wttitudes toward both mathematics and
English in order to gain a richer picture of this complex choice process.

Both our understanding of the factors leading females away from math
and science and our ability to develop effective intervention strategies de-
pend on our obtaining this richer and more ccologically valid picture of the
decision making process undertying course choice. Obtaining such a pic-
ture requires our understanding of the courses taken as well as the courses
not taken and of the reasons behind cach type of choice. Studying second-
ary school students’ confidence in their own abilities in muth and English
(defined in terms of how good they think they are in the subject arca and
haw well they expect to do in the subject area) and secondary school stu-
dents’ perception of the value of math and English (defined as interest in
the subject, and perceived importance and utility value of the subject arca
for long- and short-term goals) seemed a reasonable first step.

EmpiricaL FINDINGS

Males’ and females® attitudes toward math and English, and toward them-
selves as learners of math and English, diverge consistently in all studies
of people over the age of 12. In our samples, these differences begin to
emerge at about the seventh grade and become stronger over the high
school years. Figure 2.2 illustrates the relative confidence males and
females from our primary sample reported in their math and English abili-
ties (Eccles, 1985).

In this sample, there were no major sex differences in confidence for
cither subject prior to seventh grade. In fact, if anything, the elementary
school females reported slightly more confidence than the males in their
English ability. Sex differences, however, began to emerge in junior high
school. at which point the females had lower estimates of their math ability
than did the males. The size of this sex difference grew as the students
moved into high school. This general developmental pattern characterizes
the results for our second sample as well. In the second sample, however,
the sex difference favoring English for females was stronger,

Even more striking than the sex differences within subject area is the
subject matter difference among the females. As these females moved into
junior high school, a growing discrepancy between their view of their math
skills and their view of their English skills emerged. Apparently even
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Ficure 2.2. Grade level, sex, and subject matter differences in self-concept of abil-
ity. (Adapted from Eccles, 1985a.) This figure ilfustrates the mean ratings of males
and females from different grade levels on a measure of their sel-convepts for their
math and English abilities. The measure has a score range from 1.0 10 7.4 and i
based on the mean of several items that consistently Factor together across our var-
ious samples. These data are taken from a cross-sectional study of 668 students
from a predominantly white middle- to upper-class, Midwestern community desig-
nated as our primary sample in the text of this chapter. Significance levels are
indicated with three symbols: asterisks {7} indicate the subject domain comparsons
within sex and age group; pluses {+) indicate sex comparisons within age group and
subject domain; crosses (X) indicate age comparisons within sex and subject Jdo-
maiit. In each case, one symbol indicates a significance Jevel of at least 05; two
symbols indicate a significance level of at least .01 and three symbaols indicite a
significance level of at least .001.

among females who are doing very well in mathematics, who are on a
college track, and who are enrolled in advanced level high school math
courses, females express greater confidence in their English abilities than
their math abilities. The males in this sample did not show this difference.
Unlike the females, these males on the average did net seem o favor one
subject area over the other. Itis possible that there may he more individual
variation among males with some favoring English and others Favoring
math. If so, then as a group, males’ preferences would averupe out and
result in nearly equal group levels of confidence. In support of this sugges-
tion. the variability in these males’ scores was significantly greater than the
variability in these females' scores. In contrast, among the females we
found a consistent average population effect. In general, these data suggest



OU *20u213§ pue yivw il saduapp xas duideys w Aejd Lew s1opey Isayy
ajos oigessod oyp duipiedal palnddo sey 21vqap Yonul yInoyy SIUaR
pue ‘suowiesadwa ‘sapminde S| wwWnjod 119 1) 3Y) Ul paIsi| saouangul Jo
198 [2UL PUR LN} Ay ] ‘saoustisdya woolssepd uoe Susndo] f1se) syUL 959
10} 20UAPIAD SSAISIP | YJomawiel} daneidsdisul s jenpiaipui oy vo oed
w1343 43nony) APJ2LIpUl pUB SILICWIW ALY §RNPIAIPE 31 U0
edwr oy yidnosy Apoonp qiog SONYWSYIPW pIRMOL Sapniilie sajewt
pue  sapway Jo tuawdopasp ayl sdusnpul $30usLIdXd  pIlB[II-julL

-anagow snoasad jeyy pozisayiodLy om ‘oz 2andig ul pepow 3y Ut tAQRULY

“s12u283] U0 UdYl pue siualed wo 1siy FWSNO0] PUOIAS SYUY] 3531 10] 2IUIP
-t 2yt ssnasip 1 tdn moid L3y se dopaaap S[RWIS) pUR S3{RW JBY) SanRA
ysey pue suondaarad-jjas ayy Paye uInl Ul Yoiym ‘(sioyoesr pue sivaled
3SED sy} U1) SIDZI[RIOOS JO SIOIABY2G pu® SIpNIIE Syl 1Dage o] pauns
-31d sae sadfioaiis sjor-repuad pray AjeInynd ‘sl 1BY] SIOIABYIG pue
5391394 SIDZHRIDOS UG D2UINPUL 112Y) yInosy [eNPIAIpUE 243 U0 acuanpul
1311pu ue aaey o3 pazissyiodiy aie sod{yoa191s 28211 ‘uonIppe Uy "i1s1y
NUI[ SI41 10} S3UBPIAS 2YF SSNOSIP | $3N[EA %SE} 2an22{gns pue suondasiad
-J{o% §_JETPIAIDUT YL 4O 103[3 123Hp e 3aey 01 pazisaiodAy a1e sadAjoarals
ssayy uwonwindod oyl w1 siusqe) oyads JO uONNQIRSIP Y1 UL SIIUD
-I21Ip X% 21 JO pue seaie plgns Juaragip jo fioq sadh1021918 joI1-19pusd
YT SR ONS SIOPE) [RINND [PI2UF 0) AP 21¥ SADUIISPIP I5IYL 1Y) PIZIS
-oppodAy am 'z 2andi4 Jo 119} 1eg 3y e uruwiday 17 21ndi] w polsoding
DIT SUWISIUBYIAL [RIJADS [ FUIOD $IDUIIDYIP {BUIPRNIIE 3534} Op 31ayam WOk

INJBA MSE]L
2AID[GNG pur 30UIPYUO) UI SIDUIIDJJI(] XIS JO SUIBLI)

‘Yioq 1o “apnide [RONEWSYIRW 4] JO STIRWMIIS) 119) 10 SoHP
-k jo ourrodull 9y JO SJUOUISSISSE J1aY1 JAYND 21EN{EAIE O] Walyl
PED] PINOM TRUT UOIBWLIOJUT MDU $2{RUID} 21 2AET pur PaudAI2IUL JUCDLOS
sSapun J0SaE Siy) A[128X2 101paid pnom 344 (pRe1 IR 12 $2]203 ) 95Jn03 s
SSAU 10 IR pISURAPE UR UL J{OILD 0) SO[RW Y] uBY} A[9%I] §59] 21am Aoy
“aausnhasuon v sy asuans frasAyd 10 SonuBwLYITW 13YLID UL $ISIN0Y [IA]
pasuRApE LLLp 32U |B120$ 10 ‘$dFenduef udioro] ‘YsYSuT Ui SISIN0D [2A9)
PAOURAPE 13012 01 A]a1] 210w 21am sapewa) asayy ‘[w1auad gf ;paisain
Ul 310W A ADUL yoIgM b1 100[QNS 124I0UB pUB 3SIA0I YIBL PIJUBAPE OB
FUI L] UIDAMING 200U ISNUWE ADY) Uaym 2peIT Yij{om] 241 U1 SONELSY)RLE
doIp 01 1000 sajea] 250U IRYT IDPUOM AUR 31 S TSHOS2I 83YI UAIDY

sapwoyItw panjea Aay) ueyy sdow ABuseonu ysyJug Juinjea
portodar Aoy Cjooys ydy yanoagl paacw $a[ewd) Ayl Sy spafgns om)
atj1 10y jrnba moge 2om sasuodsal Sopew 2yl ISsenUod i ‘uiedy ysyduyg
PUR SAUEUDYITLL 0] PAIRE SO[RWI) dY) IRY) anjea 04} undmiaq Adue
-dorosip uimodit ¢ Aq poprjeaed 1aqung sem widned sduspyuod sy csieak

s AMEAN PUL QIR 0F U0 Funo i Fuiduug 7
it | 1N A A 4w 13 S

THOY 1SE3 1B O 19AS} 2duudyudis v
J1LIIPUL SIOQUILS I21g3 PUR 13’ 1SRI] IR JO [2A3] 2UeMpIUTE  31e01pUl Sjoquiks om)
S0 ISED] ' JO [9ad] IdUBIGILTIS B S2IRdIpul joquiAs U0 ‘ISED goRs uj “ulRwop
1algns pue xas ungitm suosuedwod 28u Jenpur (x) S3SSOI ‘urRwOp 132igns
pure dnosd a3 unpim suostiedwod xas aieatput (4} sasnyd 'dnosd 25w pue xas ulym
suosiindod LIRWOp 102(gNS 3y 21eNPUT () SASLIAISE 1SJOGIEAS 231 Ylim PILESIPU
31e 5paa3] 2oueagiudig c1ardeyd syl o 1xat ayy uy 3pdwes Liewnd o se pareuisap
AHUNWILOD WINSIMPIY ‘ssejo-1addn o) -2[ppiw Ryym Ajueunwopard e wosg sup
-NIS §94 JO APRIS [BUOLDIS-SS013 ¥ WI0I] USYE) 21 giep sy -sajdwes snouea o
S50130 12412801 10108] AJIUIISISUCD TR SIWNE {RI3AIS JO UL3H 3Y] UO Paseq st pue
('L 01 {1 W03} 2TURI'D100s ¥ SEY INSLIW YT "sanjiqe ysyBug pue yiew nay 10}
§3d20U02-§[95 119U} JO JIRSEIW B U0 S[3A3[ 3prid JUIMILIP WO Sa|RWa) pUR Safew
j0 sduner uraw o1 s;ensn undy siyp (Cegge] ‘sepReg wox paidepy) angea
#Se1 2ANI3IGNRS UL SIOUIIIPIY 19w 132[GNS PUB ‘XIS ‘(3A3] BPRID) £°F HNLIY

3JYHD IAYHO
ci-04 68 2i-01 6-8 i

- & 1z

- -
m
>
4

- J
3

» g GZ}

usnbuz #)
I~ o ' -9 - -{9
yicw A STTIVH STIvrnIs

ANTIVA MSVL 3AIL23rANS

[00Y2s A1RPUOIAS 23501y YAnonp pasow satew sy se vonendod ajew atp us
1U2PIAD JOU SEm UIdled sy | “soneWwayIRu jo anjeA JY) JO JUIWSSISSE TIay)
ut 33k 1240 ISVIIIIP 1RIUN B PIMOYS SIBWID} SY} ‘SINIQE JIay) UI 0UIp
“HJUOD Yum onn sem Sy (egya] '$9103) spdwes Arpwd mo w sSwpuy
ayy sajensnfp ¢z 2andig 1daouod-j[as umo 11ay3 10j sem joafgns goea wi
waadwod 3uiag y8noy Lagy uzitodun moy pue ‘ysydug pue giew paxy
A1 yonw MmOt WIBY) POYse 0S[e o4 SIE0T 31ming 1ay1 10) 2dam ysyIusg
PUB (IR {AJISO MOY SHULWS] pue ssjew payse 3 -ysijfug pue giew jo
STHEA BYJ PIEMO] SIPNIIHIR SIUBRNIS Ul PIIOLIIU §I synsad Jo uisied sy |
“selnfige el Hoy)
mnoqe eyl sanipge ysydug Hoyl JA0GE JUapyuod aiow AjSuiseanul (a3
pue 1ap(o 128 A341 SR SO0IGE YIRI JI9Y] DIRILEIS2IDPUN SH{RILD) SO 1t}

§31397] °§ auudjanboep Ir



44 Jacquelynne S, Eecles

definitive conclusions have been reached by the scientific community {sec
Eccles, 1987b; Eccles-Parsons, 1984; Halpern, 1986: Steinkamp & Maehr,
1984, for discussion). In contrast, it is quite clear thit social forces do affect
females’ interest in math and science, as is documented in the next sec-
tions. Consequently, given the focus in this book on gender role as a belief
system and given my commitment to studying intervenable causes of
females’ under representation in math and science, ! do not discuss the
possible influence of sex differences in aptitudes, temperaments, and
taients further. In summary, in this chapter I discuss three of the possible
mechanisms outlined in Figure 2.1: gender-role congruence, parcnt in-
fluences, and teacher infuences.

GENDER-ROLE CONGRUENCE

Gender roles can affect both confidence and value. One critical feature of
the female gender role in this culture is a belief in the relative incompe-
tence of females in mathematical and technological fields—a belief that
females are unlikely to have math talent or to be very skilled in technical
areas. To the extent that a female incorporates this cultural belief into her
self-concept, she is likely 1o have less confidence in her math abilities than
in her English abilities. _

To test this prediction among the secondary school students in our pri-
mary sample, we compared the females’ ratings of themselves on the Per-
sonality Attributes Questionnaire (PAQ) to their ratings of their own
math ability and of the difficulty of math as a subject area. The PAQ is a
scale designed to assess self-perceptions of one's femininty, masculinity,
and androgyny (Spence & Helmreich, 1978). As predicted, the masculine
and the androgynous females had more confidence in their math ability,
higher expectations for their own performance in math, and rated math
as easier than did the feminine females (Kaczala, 1981). '

It is also probable that the extent to which parents have incorporated this
belief system into their view of the world will influence their judgments of
their daughter’s math abilities. To test this hypothesis, we compared the
strength of parents’ ratings of mathematics as a stereotypically male talent
with their ratings of their own sons’ or daughters’ math talent controlling
for the actual performance level of the children. As predicted, parents who
endorsed the gender-role stereotype that males have more math talent
than females either underestimated their daughters’ math talent or over-
estimated their sons’ math talent depending on the sex of their child
(Jacobs, 1987).

Gender-role beliefs should also affect parents’ attributional explanations
for their children’s performance in mathematics. Given that parents in
general believe that males have more math talent than females, they
should be less likely to attribute a female’s successes in math and physical
sciences to high ability than to her hard work, diligence, and effort. And in
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fact, we found exactly this attributional pattern. Parents in our follow-up
studies were more likely to attribute their sons” math successes to talent
and their daughters” math successes to effort and, as a conseqguence, to rite
their sons as more talented in math (Yee & Eccles, in press). These attri-
butional biases, in turn, were linked to a decline in their daughters’ con-
fidence in their own math abilitics, even though the YOUunNg women con-
tinued to get just as high grades in their math and science courses as their
male peers (Eccles et al., 1987, Eccles-Parsons, Adler, & Kaczaka, 1982).
Thus gender roles do appear 10 undermine females™ interest in mathe-
matics by diminishing both females” own confidence in their mathematical
abilsties and parents’ view of their daughters’ math talent.

Gender roles can also influence enrollment and occupational choices
through their direct impact on interests and values, In particular, gender
roles can undermine females interest in mathematics and physical sciences
by their impact on females’ personal values and perceptions of the impor-
tance of mathematics and technological professions. Through their impact
on both the view one has of oneself and the view one has of the world,
gender roles can affect the value individuals come to attach 10 various
school subjects, college majors, and future occupations. As we mature, we
develop a view of who we are and who we would like to be. Obviously, this
view includes many characteristics. The professional and academic poals
we set will depend not only on cur intellecteal confidence and values but
also on our personal values and self-definition. Just as students do not
schedule elective math courses in a vacuum, females do not define their
adult career choices as if severed from their other interests and mmages of
themselves as females. Two mazjor differences in the male and female
gender role may generate different views of “appropriate” professions.
Females show a greater interest in other people, as opposcd to things: and
they show a greater interest in helping and nurturing. as opposed to trying
to take things apart and manipulate mechanical objects {Eccles, 1987h;
Gilligan, 1982, Huston, 1983). We would expect this distinetion to be
reflected tn a divergence in the occupational goals that males and females
adopt. '

During our childhood, we also develop images of different occupational
fields, for example, engineers, physicists, ot scientists. Saily Boswell (1979)
asked elementary and senior high school students what they thought scicn-
tists did. Not surprisingly, the children, both males and females. conjured
up an image of a person wearing a white coat and working in front of an
array of test tubes. J{e was isclated in a laboratory, worked long hours, and
had no time for his family or Ais friends. When the children were asked to
imagine an engineer, they conjured up an image of a man in a hardhat
looking for oil in the Arabian desert. Most females, who are developing
images of themselves as helpful and nurturing toward other people, would
not find the image of scientist or engineer very altractive or very compati-
ble with their self-image. Thus, we would expect them to have diffrculty
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for sons. When we asked them how important it was to take math, both
parents rated math, especially advanced high school math, and both phys-
ics and chemistry, as more important for sons than for daughters. Simikar-
ly, parents of sons were more likely to report that math is relatively more
important than other subjects than parents of daughters. In contrast, par-
ents rated English and American history as more important for daughters
to take than for sons. Finally, both mothers and fathers agreed that they
would be more likely to encourage their sons to take advanced math,

These results did not reflect a general fack of contidence in their daugh-
ter’s academic abilities. In general, these females got better grades
school than their male peers. And when we asked the parents to indicate
their perception of their child’s general schoot performance., both fathers
and mothers reported that the females were doing better in school than the
males were (Eccles-Parsons, Adler, & Kaczala. 1982).

Stmilar sex-of-child effects characterized the parents’ causal attributions
for their children’s success in mathematics. We asked parents in a second
sample 10 recall a time when their child had done cspecially well in
mathematics and to rate how important they felt natural talent, skill, and
effort were in accounting for this performance. Parents of sons rated natu-
ral talent a more important reason for their child's performance than
parents of daughters. In contrast, parents of daughters rated hard work
(effort) as a more important reason for their child's performance than
parents of sons (Yee & Eccles, in press). .

These causal attributions, in turn, have the expected impact on parents’
views of their children’s mathematical talent {Yee & Eccles, in press).
Parents who attributed their child’s math success more to natural talent
than to effort (the male pattern) developed more confidence in their
child’s math ability than parents who attributed their child's math success
relatively more to hard work than to natural talent (the female pat-
tern)——even though both groups of children had earned equivalent grades
in mathematics. '

Furthermore, longitudinal analyses indicate that parents’ confidence in
their child’s math abilities has a direct impact on their children's self-
perceptions and values as predicted by the model illustrated in Figure 2.1
{Eccles-Parsons, Adler, & Kaczala, 1982). Parents’, especially mothers’,
confidence in their children’s math abilities and parents’ estimates of how
hard their child is having to work in math seemed to mediate the impact
of the chitdren’s grades on the children’s confidence in their math abili-
ties. Apparently, parents provide their children with an interpretative
framework for understanding what grades mean about one’s abilities. And
since parents think math is harder for daughters than for sons, females
develop less confidence in their math abilities than males.

In addition, perhaps because parents think math is harder for daughters
than for sons, and English is easier for daughters than for sons, they rate
advanced math and the physical scicnces as loss important than other sub-
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jects for daughters but not for sons. Consequently | parents are less likely 1o
encourage females to take advanced math courses. Since parental advice 1s
noted by students as vne of the most important influences on high school
course decisionmaking {Eccles-Parsons et al.. 1983), these parental beliefs
about the relative importance of mathematics appear to play o major rofe
in deterntining sex ditfferences in math course corollment decisions,

Teachers

A great deal of research has focused va the role teachers may play i cithe:
creating or perpetuating sex-differentated seif-perceptions and cducation-
al choices. Social scientists have tuken two approaches to this topic,

The first and most classic approach has been to look for diferental treat-
ment in the classroom by using carefully designed observational systems.
This approach investigates whether teachers treat males and fensdes dif-
ferently. and whether these differences convey the subtle messape that
females are not expected to go on.or to excel in math and physical scicnee
There has been a long tradition of research on these issues involviag many
studies looking at teacher-student interaction. Three findings emerpe with
some consistency. First, there has been a major histonical change. Fhe dif-
ferences reported by researchers in the 1980s are more difficult to docu-
ment today. Either teachers have become more sensitive o the differences
on which observers focus and therefore act more equalitarian when the
observers are there, or teacher training has been effective at producing
teachers who are more equalitarian in their treatment of males and females
in their math classrooms,

Despite this historical change, however, two differences stili characterize
many classrooms: (1) males are yelled at and criticized publicly more than
females, and (2) males are more likely than females to monopolize
teacher—student interaction time (see Eccles & Blumenicld, 1955). The
secand characteristic emerges only in some classrooms and scems 1o refiect
the fact that a few males are allowed to dominate the class time in these
classrooms. The teachers are not interacting mare in general with the
males in these classrooms: rather, a few males arc receiving much more
interaction than alf the other students. We have now observed in over 150
math classrooms in southeastern Michigan; in 40 of them, we coded every
interaction the teacher had with each student over & ten-day period. Over
half the students never tatked to the teacher during the ten days. Others
had 14 or more interactions with the teacher every forr. Most of these
latter students were males.

The second approach to the study of teacher influences has used a very
different strategy. Researchers in this tradition identify a set of characteris-
tics that makes some classrooms special and then observe and compare
these classrooms to more typical ones. For example, both Pat Casserly
(1975} and Jane Kahle (1984) have identified “superh’ teachers and then
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bridge that can bear a maximum amount of weight™) and then divide stu-
dents into teams. These teams could solve the problem in a variety of ways.
{5) These teachers also engaged in a great deal of active career guidance in
the classroom, stressing the importance and usefuiness of math and science
for the students’ other courses and for their future career choices,

Kahle (1984) has done a similar study in science classrooms. She found
that a very similar cluster of techniques were characteristic of science
tcachers who have been tubeled as “outstanding.” These teachers tended
to use multiple texts, to carefully supplement their texts with information
and pictures indicating the involvement of all nationalities, races, and both
genders in math and science, and 1o avoid the use of sexist or racist mate-
rial. Like the teachers in Casserly’s study, they provided active carcer
guidance during class time.

The “outstanding” teachers Kahle studied also relied heavily on hands-
on experiences in which all students were required to participate actively,
Use of computers in the classroom provides an excellent example of the
importance of this type of teacher cantrol. Too often, when computers are
introduced into classrooms (especially at the elementary level), the pattern
of a single male dominating their use emerges. This pattern is most evident
in classrooms where the students are allowed to control access to the com-
puters. A similar pattern_often emerges with other types of scientific or
laboratory equipment (Wilkinson & Marrett, 1983). In Kahle's optimal
classrooms, opportunities were more evenly distributed and enforced:
everyone participated, the “boss” in laboratory groups rotated, everyone
tock a turn with the equipment, and students had equal time on the com-
puter. Enforcing this pattern is not easy. Teachers must be extremely orga-
nized and committed to equal distribution of opportunities for working

. with the equipment. Instead, all too often, a few students, usually white
males, take over and other students, usually females, watch or play a more
passive role (Wilkinson & Marrett, 1985). The monopolizing of computer
time occurs particularly when the teacher is uncomforiable with this new
technology. Such teachers often find a confidant in the classroom, usually a
student familiar with computers and to0 whom the teacher delegates author-
ity. This person then monitors who gets access to the computer, and how
long they may use it. More often than not, this person is'a white male since
this is the group of children who, by a large margin, arc most likely to have
had the privilege of someone buying them a computer to use at home and
providing them with the opportunity to learn about computers in either
computer camps or out-of-school computer classes (Kiesler, Sproul, &
Eccles, 1985b).

These studies, and several others like them, sugpest that teachers may be
providing a subset of males with more opportunities to learn and to prac-
tice leadership skills in science and math classrooms than they provide for
the vast majority of fernales. In some cases, this may be due to conscious
sexist attitudes and beliefs. For example, some teachers may believe that

2. Bringing Young Women to Muth and Seicnce 53

males are morte talented in math and science and therefore focus their men-
toring efforts on the males. But more often this appears to be due to the
teachers’ unconscious passive reactions to individual diffcrences in be-
haviors and skills which the children bring to the classroom. Gendes-rolfe
sacialization outside the school feads males and females to have different
skills and interests. Consegquently. in the classroom, males and females
display different behaviors—with males demanding more attention and
more leadership opportunities by being more assertive and by havinp, more
out-of-school experience with math and science equipment such as compue
ter and laboratory equipment. Since females typically do not protest the
differential treatment that results, even well-intentioned teachers may fuil
to see the sex inequity of their classroom protocols for equipment use amd
participation. And unless truly committed to sex equity, cven these
teachers will do litile to ensure equal participation and to try ta counteract
and modify males’ and females’ gender-role stereotyped self-perceptions
and values.

In conclusion, it appears that there are certain kinds of learning environ-
ments that are not particularly conducive 10 most females’ motivation to
study math and science. These characteristics include competition. social
comparison, high use of public drill, and domination of student-teacher
interaction by a few students. In contrast, there are certain kinds of learn-
ing environments that appear to he more beneficial to females. These
include controlled hands-on experience, use of nonsexist and nonracist
materials, cooperative or individualized learning formats that ensure full
participation by all children in the class, and active career counseling.
Kahle has labeled this latter type of classroom a “girl-friendly” classroom.
What is interesting about this set of charactenistics is that they facilitate the
motivation and performance of minority students and low achieving males
as well (Malcolm, 1984). Apparently, only a few students benefit from com-
petitive environments in which a select group of students tend to monop-
olize the teacher-student interaction. The rest of the class suffers either in
terms of their motivation or in terms of their actual learning, Looked at
this light, the call for structuring classes and materials “more cffectavely”
for females is not a call for special or remedial attention. Rather, it is
a call for more conscientious distribution of the teacher’s efforts as a re-
source for all students and for the use of instructional techniques that
foster interest in mathematics and science even among students who are
not intrinsically interested in the subject matter.

Conclusions
I began this chapter by presenting a model for understanding individual

differences in achievement choices and then used this mode} to analyze
why females are underrepresented in fields related to mathematics and the



jeuonednado pue [euoneINP? 131HRD JO 1Nsaa € se suondo ajqissod Auew
0} ssaa0e 150] Apeale saey Aoy ‘aoeid wi aue sweiord uonoe SAlBUWILYE
212um 2Be Ay Por31 A3y) uaym ‘Apjuanbasuory -$3a113q asayl 19e19UN0D O
Funpou op swoy e pue jooyds ul sasuauadxa [eadA) 1eys puy “sauaiad
-UIGD UMO 113 JO MDA J10Y) pue sjeod [euoniesoa a3uel-Suof 1oyl Jo suiag
UL noqe Yuiy) o woi 1oy aedordde s eym 1noqe sjotaq 21d£1091918 2101
-13pUDTE PAULIO}-{IM YIM LWOOISSER S4) Olut wod A3l ‘jOoYss 1SN
UOLEZHI0S 3j01-12pUad Jo 3s0p Aaeay e 0) pasodxa ase uaipiyd 3ouis Ing
“andse 1SnU oM YdIYm O) WwinUUI 34 §1 Ajule)130 3] “suondo {euonesoca 1o
[RUOLIEINPD {RUOTHPEHUOU 13PISU0T A]SROLIAS [[ia uautom Funok 1eys L1pige
-qord 3ty asualour o1 yInous jou st sjooyas ul |, Juawiean jenba,, ‘arnyno
N0 ur juiod [RIUI0ISIY SIY} 3B 1Y) AW OF JUAPIAD swaas 1t ‘Fusop up
‘suonednoso yons Jumnsimd jo Apqissod ays o3 saajosuisyy uado oy
SRUL PUE SPI3Y 95941 U S3AISWaY) Suideww] 01 Way) J1EAIOW UBD SIaYdea)
‘sapewdy o) suondo asayr 1no Junwod Ag cswisy nidA109191s atow ‘13d
-Wis ul pamaia pey Aoy suoissajord Jeqnuey ay; jo ssFew ousiyeal a1ow
ue3id osje AeW SIUIPNIG "PIIIPISUOD 4BY 10U I0 UMOUY ALY JOU ISIMIAYIO
W A31n ymys siuapnis o3 suonido qol mou 15339ns ueo SjelIgRW Yong
‘IS PUE HEW Y114 PIIRIDOSSE SP[IY U S|PPOL 30T J[EWId] puk AjLI0UI
01 S1udpNIs A asodxa Jm jeys s1z1sod pue swiy yum s1yde) spracid
S{ELISE D534 | SIUAPNIS USWOoM 10] S{eiaiem Jenolung pood jo jusw
-dojaaap ay) Aq J15e2 IpRIN UDAQ SBY UAWIAJOAUL YONg "SIaYoed) Iyl jo
ued 21 uo JUBWIAOAUT 3ANOR K134 3xmbal suonEpUSWWOIAI s Iy
"B $HOS JO siuaied se 20u2105 10 1vw
01 PRI SPIAY UL SIIDIRD INOYE YU 01 UIIP(IYd 119Y3 28vInodua o] Juypim
se auieaaq Aew simyInep Jo sjuared ‘194 o1 suado 11 suondo [BuonEIOA 3
PUR 0D IYIUDIDS 10 HIEW S PIYD 21943 $50081P O] dun s34l * Lodxa paziu
-30201 v se IR B §] sIoueuo)iad jooyas s ualpy 1oy 19adisusiu
pue UMPHYY HYT Jo) sanigissod 123180 [BEUONIPEIIUOU JOOUIAQ UD1J0
A91) "UOHEWLIOJUL 10 SIIPOU [RUOTIPEIUOU 0) 24ns0dX3 31| PEY 3ARY pue
asngjno padA1ealans 3101-12pusd v Ul pasiel s1am saA[asway) Aoy ARG
T TUMPEYD 83 0] 1594 AU suem spualed 1sopg ssaooid uonezijedos
-1 a1 ut sarje se siuaged Yl sisius osie YoeQPes) syl Juiptaosy juspe)
UBRL1 do4ins Y10M pIey O $25520008 duwapede s uawom Junoed ;ingune o)
siuased 11041 pur soprway Jo £5U3pUsE 2 1AUNOI ULd S1aYoea) ‘[enusjod
pue siuofey arayy 3uipaedas yoegpaay 1adxa 1anp suared 112y) pue sjuap
-ms aeuta) pood Fuipiacad Ag -30u138 10 YlEW Ut PAJUSIE] SE SIA[ASWAY)
[pgep o1 jeiouad ul soprw ueyy Ajoyy ssaj readde ouym ‘uaippyd Ajdouny
pue sajeway g0y weiodun Ajeoadsa st yoeqpasy siyy, swuared nay) pue
SIUDPALS UYL HI0Q 01 SIUIPNGS ISNY) B 3DUIPLUCS 1Y) 2]RIUNWLOD O] pun
STIPNLS polvalow "pajudjey Apuapr o1 uotisod anbrun e up a1 ssoysea
IWIIN pUR YIRW Jo SPEY 241 13pIsuod o uawom Junok ofemosus o
ABM S IUO JO 100 0F 0] JUDWITWILOD © $3A10AUL )1 *ADuRnIod U 210W U9AT
PIURPING PUT UOHINIISUT ISIDEINOU ISIX3SUOU O} JUILNIWMIOD 241
Ut SoNHATSIYI O OF INE] 01 OPIP A3 J1 IUIIIYIP B IYTIL SIIYIE) ey

N IS pur gy o3 uswom Junoy Fwduug 7

159930 s1oyseay Lrejdwaxa 953yl ‘9duARYUL JO 10] B daey Afe1ouad ou op
13423} yEnogyy "103fqnNs U} UI 1S2I31UF PUE SANIGE §,3U0 Ul 3IUIPYUOD
Jo uonsinbor a1 a1211y108]) 4341 *ssepd ayl uL [y sedpnled o Luenpoeddo
syl swapnis e Auipiaoid Ag csiqedolus ro Junsammme {enaedsa yiew
Puy 10U Op OYM SIUAPNIS ISOY) JO] |, (SINBUIYIBW DI0UI APNIS | PINOYS
Aym., uonsanb ay) o1 samsue ue opraoad Asyy 2oUSSSY U YW UIw3
01 3unuem 10 UOSEIL B SIUOPNIS A1 SIaUIRI] 52y ‘pliom [euonednado
Y1 03 3131 5102fgns 353yl moy wayl Fuigel 4q pue *9du2138 10/pUR IR
Juidpnis 10} uoseat e Yum siuapnis Suipiaoad Ag -sonewayiew o) yoene
sa|RWIR) anjea 3yt 3ueyd Aoy Fulop 0s U] 2wod3g ue) L3 oYM pur 21w
£2y3 oym Jo smaia s3jewa) ol 3Furyd Loy sanjea pue sidasuos-as ‘spay
-2q padA1021218 3]01-13puad swopnis 1241 33ueyd 0) sidwaye aanse pue
‘saonoead Sunpen uo-spusy aaneais ueuelenbs ‘Sunasunos 1931 2A138
Aq st sowodine astksod sonpold s1aysest  qiadas,, leyl sem s Jo SuQ
'suondadiad-jjas pur sonjea pad£109131s ajo1-19puod woiy sways wajgoid
241 JO yonwi “131jIes pandie | Sy "waIsAS SIY1 U1 SUIAISUL 01 PIBANS [fom
2l SIaYsed) ‘SIDUIDPIP 382y} Jo swiBiIo ag) uo ouanpur PP jnpsmod
1S0u 3yl 3ary 01 waas siraded ydFnoyipy (940 sip s8ueya om ues moH
‘Splay pajejal
-30U30S PUB YIRW ©i 5123183 dwinsind ur 1S313)u1 SS3| pUE ‘A0UDIDS [ED
-1sdyd pue yrew Fuikpnis u1 15319701 $53] 'SORIIGR YIBLE JI3YT US 3UPUUOD
$32] dojoaap “usw FunoA o1 paredwos ‘uswom Funok ‘suoitednsoo 3ynpe jo
$2dA1021018 113y} 35EQ 01 YOIYM U0 UOIEIUIOJUL JIBINIIE JO 2IUISUE 3]
ut pue ‘sasualadxa assyy jo insal e sy suondo sming noys Fuipredas
IAPE JUIBHIP pur ANED1 JO suolielaldialul JUASARIP Yitm SIRIUDS puB
s3few aptaoid pue 'SIEW pur Sajewsd) 1oj suoleldse pue suonepadyo
IUMIIYIP WLIO] “A[FUDIDHIP SHFWD} PUR SI[EW 120} SISYoRa) pur sjualed
*$1919Y SNODSUOdUOU 3534 Jo 3auonbosuod v sy Cs1ed4 usssjopeaid ap
FULInp $2[UWAY pUR $3]RL 10) eiuns 4124 $1$1UMR IRnied Jo uonnginsp
Y1 1841 20UBPIAD 2150 SISTIA1UI PUE SIUSIR) $,UDIPHYD UMO 1194 JO SUOI
-daoiad Map souanyul SJoH[aq 953U pUR ‘$1SIIIUI PUE STHOJE) _JTINiEU,,
JIDYL Ul I9HIp $3Xa8 Y1 J0Y) 3AN[aq OS[e ASY] 'SI{ELID} PUR SI[CLU 10] $51)
-tanae oieudordde Juipredalr suonduososd ajoi-1pusd [wuonipen u say
-3 PUE RO OB 410G 2IN1N3 S141 U1 SHAPY "UIPHYD N0 JO UOHRIRPS pie
Jureas oyl 10§ s[qisuodsal S|ERPIAIPUL 2S0Y) JO SI0IARYSG puB S|31aq 243
U0 HANSAS djo-19puad paseq AjfeInins ino jo pedun ayy wolg 1nsas spa1paq
Ul S2IUAIBPIP X3S I3aY) ey} pandie | ‘[opow Y] Yia JUSISISUOD uiedy
‘stsayjodAy siys 1roddns o3
PajuasoId sem 33UdPIAT “SPIRY [PUONRANIDO pur SB21E IanRW 103(gNS 110
o1 ygorne £33 anjea 3y 01 posedwiod 2ousds easfyd pue sanewaylew
FUIAFOAUL SIDDIED PUR SINANDE 0] Yaune A5y SN[RA JAIIB[DS 24 pUY SaM)
-G YSHIUT PUE 418w H9Y) Ui S5UIPYUOD SIUIPNIS UE SIDUITIYIP XI3 WOLJ
A1152Hp 150U POYNSAI IDUIDS PUE SINBWIYILW Ul SHIBIUI] JO LOULIUIS
-21da15apun 2yr ey pandie | *paseq St DPOW Y YIIYM U0 HIOMILEL]
feonazoayl onjea-Adueloddys oy yim  JUSISISUOD  ‘saouans  peasAyd

sap207 'S auufjanboer <



58 Jacquelynne 5. Eccles

Kiesler, 5., Sproulf, L., & Fccles, 1.S. {1985}. Pool halis, chips, and war games:
Women in the culture of computing. Psychology of Women Quarterly, 9, 45—
462,

Lewin, K. (1938). The conceprual represeniation and the measuremient af psyvcho-
logical forces. Durham, NC: Duke University Press.

Malcolm, S. (1984). Equity and excellence: Comparble goals. Washington, DC:
AAAS Publications.

Sells, L.W. (1980). Mathematical filter and the education of women and minaritics.
In L.} Fox, L. Brody, & D. Tobin (Eds.), Womern and the mathematical mys-
tigue. Balimore: Tohns Hopkins University Press,

Spence, LT., & Helmreich, R.L. (1978). Masculinity and femininity. Their psyeho-
logical dimensions, correlates, and antecedents. Austin: Universiy of Texas
Press.

Steinkamp, M.W., & Maehr, M.L. (Eds.) (1984), Women in science, Vol 2;
Advances in motivation and achievement. Greenwich, CT: JAI Press.

Vetter. B., & Babco, E. (Eds.) (February 1986). Professional women and minor-
ities. Washington, DC: Commission on Professionals in Science and Technology.

Weiner, B. {1974). Achievement motivation and auribution theary. Morristown,
NJ: General Learning Press.

Wilkinson, L.C., & Marrett, C. (Eds.) (1985). Gender influences in classroom in-
teraction. Hillsdale, NJ: Erlbaum.

Wonten and munerities in science and engineering (January 1986). (NSF 86-301}.
Washington, DC: National Science Foundation.

Yee, 3.0 & Eccles, J. {in press). Parents’ causal attributions for their children’s
mathematical performance. Sex Redes. ‘

3

Molehill or Mountain? What We
Know and Don’t Know About Sex
Bias in Language

Nancy M. Henley

Language is at the core of human interaction, and it is at the core of our
beings, our sense of self. An attack on our language is in a very real sense
an attack on ourselves; as we know, wars large and small have been fought
over language. Small wonder then that people are upset about the issue of
sex bias in fanguage. We are upset as speakers of the language because we
identify with it: an attack on our language as unfair says that we are
ourselves unfair. And we are upset as referents of the language (particular-
ly women and girls) because in referring to us the Janguage often seems to
be attacking us. Why do I say the language, and not its spcakers, are
attacking us? Because well-meaning, nonsexist speakers may. simply by
conventional usage, unwittingly use the language as conscious misogynists
do: to trivialize, ignore, and demean females. Thus the problem is located
in the common language, not solely or necessarily in the intents of its
speakers.

In this chapter, [ examine what we know and must learn about sex bias in
American English. Many readers are already familiar with arguments
against sexist language and perhaps tired of protests whose empirical base
they have not seen. But much empirical evidence has accumulated. My
intent here is to exarting and evaluate the evidence, nat just 10 repeat argu-
ments. A burgeoning of research on language and gender in recent years
has produced new evidence that is not yet widely known. This body of
work raises theoretical and practical issues that go beyond those usually
addressed.

Twao things should be made clear at the outset. First, this chapter 15 not
about sex differences in language usage, but aboat sex bias in language
itself (though sex differences, where they exist, are also implicated in sex
bias). Second, I do not intend the foliowing evidence to test the yuestion of
whether we should or should not use sex-biased language. We do not need
to prove that language of itself influences behavior fo find sex bias in fan-
guage offensive, just as we find racist language inexcusable and i;unler-
able apart from any empirical findings of actual harm. The evidence is
presented here to address a series of questions that arise in the invest-
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