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Despite recent efforts to increase the participation of women in advanced
educational training and high-status professional fields, women in gen-
eral, and gifted women in particular, are still underrepresented in many
high-level educational and cccupational settings. The persistence of these
patterns has attracted the interest of social scientists and public policy
makers. The possibility that sex differences in educational and occupa-
tional choices may reflect differential use and development of human
potential has raised special concern. In particular, social scientists and
pelicy makers alike have worried that both the individual and society
may be suffering from the underdevelopment and under-use of the in-
tellectual talents of women. The fact that gified women, compared to
their male peers, are underrepresented at the higher levels of educational
training and occupational status is especially worrisome since these women
clearly have sufficient intellectual taleni to participate fully in these
educational and vocational settings. Many factors, ranging from outright
discrimination to the subtle and not-so-subtle processes of gender role
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socialization, contribute to this discrepancy in participation rates among
gifted men and women.

Discussing all possible mediating variables is beyond the scope of a
single chapter; thus 1 focus on the set of social and psychological factors |
that I and my colleagues have found to be important mediators of achieve-
ment-related behaviors. The chapter begins with a review of sex differ- |
ences in achievement patterns among the gifted. In subsequent sections, '

I present a model that accounts for these differences, review the available |

evidence to support the hypotheses generated by the model, discuss the :
suggest needed |

role of socialization in perpetuating these sex differences,
research, and suggest educational interventions that might help amelio-
rate the situation. :

In any discussion of sex differences in achievement the problems of .
societal influence on the very definitions of achievement as well as on;
the assessment of the differential worth of various forms of achievement |
must be acknowledged. Defining achievement itself, much less defining
appropriate or ideal ways of using one’s talents, is a value-laden enter-lg
prise at best. Evaluating the meaning and consequences of sex differences
on any particular criterion of achievement is equally value laden. Too|
many social scientists have adopted a male standard of ideal achievement
when judging the value of achievements by women (see Parsons & Goff,.
1980). Using this standard, they have focused on the question, “Why
aren’t women more like men?” As a consequence, very little gystematic,!
quantitative information has been gathered regarding more stereotypi-
cally female-typed achievements, such as the academic accornplishments ;

of one’s offspring or of one's pupils or one’s contributions to local orge-

nizations. .
Even less qualitative information has been gathered regarding the:

meaning of various achievement-related activities to either gifted men,
or womern. As a result, very little is known about the ways in which gifted!
women think they express their intellectual talents. Defining achieve:
ment in terms of typically male-typed activities inevitably leads to the
question, “Why aren’t the women achieving at the same levels as th
men?” instead of the guestion, “Why do gifted women choose particular
achievement arenas?” Nonetheless, while acknowledging this value bias,
it is still instruetive to compare men and women on the set of activities
assumed to be indicators of achievement by the culture at large. Tht
reader is forewarned, however, that these indicators do favor men. Tt
balance this bias, particular attention will be focused, whenever possibief
on the reasons gifted women provide to explain the achievement-relatel

choices they make.

Preparation of this manuscript was funded in part by grants from the National Insii
tutes of Mental Health and the Nagional Institute of Child Health and Developtnent.
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g?ziirch on Sex Differences Among the

In reviewing the educational and occupational patterns of gifted men and
women, 1 have relied heavily on two sets of data: the longitudinal data
c(?mpi.led on Terman’s gifted population and the cross-sectional and lon-
g.itudmaI data being compiled by researchers at Johns Hopkins Univer-
sity who are studying mathematically and verbally precocious children
1 };{we :;uppéemente(; these studies with general statistics on the occu:
Eea ﬂ:;)iz and educational advancement of extremely bright males and

Terman's Gifted Population

In1921, Tgnnan began a longitudinal study of approximately 1,450 gifted
boys and girls 7 to 15 years old. The original sample contained ’831 males
and 61?» females. These individuals have been recontacted several times;
extensive demographic, intellectual, and social-developmental data werc;
gathered at each contact. Because the researchers have been able to
relocate approximately 80 percent of the original sample at each new
wave of data collection, this longitudinal study provides the richest and
most complete set of data available on the life-span development of gifted
;r}:zl;se ;ng iemale.si. ﬁlit]}ough bound by its historical period, it pro%.’ides
ata available for compari i ’ i
patt%ms e o i ;;zi-;rsllg the educational and occupational
lven though striking educational and vocati i
a.cte.raze.t t_his sample of gifted males and females, theigfrg ;fjf;:?;e N f':fr:;
gimilarities that should also be noted (Terman 1925, 1930; Terir)noan &
Oden, 1947). Fi-rst, although the girls had a slight edée over,the boys on
E};fsures of social afijustment during childhood, these males and females
adJ_ues tscoref approximately the same on a variety of measures of social
addjti;ner;) a}ilz each wave of testing, especially during the adult years. In
e n, both the males al}d thg females scored as well as did normative
an L;Ges oin measures of soc:a% adjustment and maturity. Second, the males
. I:ad?t?f received apprommat.gly the same grades during high school.
! i ferenee emergec? for either grades or teachers’ ratings of ac-
P pielr ormance, the girls performed slightly better than the boys
pite the fact that the boys scored slightly higher than the girls or;

t‘ . .
-~ timed achievement tests in math, history, and science. In college, the

w . .
) :(iin;r: f;;d as well, if m_)t better, than the men in all courses except science
ath courses. Third, the males and females were graduated from
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Table 1
Most Common Undergraduate and Graduate
Majors of Men and Women in the Terman

Study: 1940

Undergraduate Graduate
Major Female Male Female Male
Biological Sciences 6% 10% 9% 17%
Education 9% 1% 19% 6%
Engineering <1% 15% <1% 8%
Letters 36% 9% 28% 6%
Physical Sciences 5% 17% 4% 13%
Social Sciences 3% 40% 32% 18%
Other 6% 8% 7% 32%
Total Number of Students 388 523 218 356

Note. Percentage figures are rounded to the nearest whale number.
They represent the percentage of the total within each column. Some
of the graduate students were in their graduate programs at the time
these data were gathered. Data are derived from Terman and Oden

(1947).

both high school and college at approximately the same age. And, finally,
these males and females were equally likely to enter college upon leaving
high school.

Sex differences in the educational patterns of Terman’s sample emerged
for the first time when the sample was in college. Table 1 summarizes
the fields in which these men and women obtained their college degrees

{not all of the original sample graduated from college). These men and |

women specialized in very different fields of study at both the under
graduate and graduate levels (Terman & Oden, 1847). These differences
reflect sex stereotypes still held today, particularly with regard to the
fields of education, engineering, and the physical sciences.

In addition to these differences in field of study, sex differences als |
emerged in length of study. Although the men and women were equally |

likely to earn bachelor's degrees (T1% of the men and 67% of the wome:
had graduated from college by 1960), the men were more likely than the

women to complete graduate degrees. For example, by 1960, 40 percent |

of the original male sample and only 24 percent of the original fernale
sample had obtained advanced degrees (Oden, 1968). Furthermore, the
men obtained higher and more prestigious degrees than did the womel

For example, by 1960, 87 men and only 20 women had obtained PhDs §

(Oden, 1968). Similarly, by 1945, 126 men compared to only 8 wome

had received either a law degree or an MD (Terman & Oden, 1947} The

SEX DIFFERENCES

women were also less likely than the men
to complete graduat
once they had entered graduate school. For example,giil 1945e greligrefg
percent‘ of the male graduate students had failed to obtain a de Y' i
;c;mpanson, of the students who had entered graduate programgsm?diin
gerieng of the ‘femaie graduate students had failed to obtain, theii'r
g;g;n :i ew : ;Zgrees izln tlh§ ie;aune time period. Finally, aithough men and
equally likely to obtain finanecial assista i
Lik : nee for th
y:aé' of gradu'ate trammg,- a higher percentage of the male g::c‘hfli;:’t
?Tu rf;lts gzor(})t;nued to receive financial support for two or more ear:
asemus}? oo ;1;,} Z:?;t Asa gzonseq;ence, the men received three fimes
‘ _ ance for graduate training as did th
mostDsigg;elanceZ . fz;l occupational patterns are even more exi::;)nr:er’li;he
iking difference lies in the percenta .
: . ge of men and
r?;;)lrteci having an occupation. From 1940 to 1960, more tha: ;Tgﬂe:r:;hf:
910 nf; mzsnlwere either emPioyed full time or retired from fuli—tifne exﬁ-
fheywoi;leh i c:ntras?, d:;ifng this same period, only 36 to 49 percent of
ere employed full time {Oden, 1968: T
Not surprisingly, the vast majori ’ ey
: , jority of the unemployed wo!
wives, many of whom remained T their o i
O o T unemployed even after their children
attai'?rz;z :Zef ?;;;S;) g}:‘il;ked selx-stgreotypic differences in the occupational
y employed men and women. The oc i
’;ﬁ?n fu]l){ emi?}oyed men and women from Terman’s samplecilrllp?gggs aof
fun n}gt:ged in Table 2. As was true each time the sample was surve eile
(42%g1vers u:%x;%z; ¥§re less likely to be employed than were the rjrrzer;
. The men and women also differed i i
they held. The women wer i o e 15 b el 1
“held. e more likely than th i
traditionally fernale fields ( i S tration Lopapioyed in
education and admini i
e o T i ! ministration below the col-
N ary science, social work, and high-level i
¢ , - cleri -
zxég;fé.ilntcog.t;ast, ]Lihe men were more likely than the wf)aliaeinfoﬂil;:e
n traditionally male fields (law, science and i i
/ _ , engineeri
:ﬁ:&ﬁf glnd mz_magerxal). In general, the men also held m(g)rrl'e presf:;igéiz::lg
pretcions | giafgegli i:e wgmen. A sir}rlailar pattern characterized this pop-
2if and women when they were surveyed i
: : n 1945.
- jr:n iii?;ﬁ;gfﬂfed‘ fr{uzn in Terman’s sample earr}:ed a great5 deal
> e gifted women. For example, i i
o ple, in 1959, th
mgr:-:?}i ;:(g);g‘e} for the men was $13,464, with a range from ;5%?)(11}1?‘2
T contan, B30 000, Twenty pergent of the men earned in excess of $’25 000
% 101 and’ € median annual income for the fully employed women’wae;
aic:nai WOmrandg.ed from $2,800 to only $28,000. Even the single, profes-
Eiﬁainment:lr; : 1:; é:](:;tl emaf:}? thtla:r ;lnaie peers in terms of occuf)ational
: , although the i
marr{;ec.i e o 9g§8). v generally fared better than their
Sampleisactglgar from tlhese data that the gified women in the Terman
ieved less in terms of educational and vocational attainment
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Table 2
Occupations of Men and Women of the

Terman Study Who Were
Employed Full-Time in 1960

Men Women
In each In each
occcupation: occupation:

Profession N Percent N  Percent
Professional and Semiprofessional
Lawyer, Judge T 10% 2 <1%
College or University Faculty 54 T% 21 8%
Teaching and Administration (below
four-year college level) 32 4% 68 27%
Seientist, Engineer, Architect 107 15% 2 <1%
Physician, Clinical Psychologist 42 6% 8 2%
Author, Journalist 17 2% 11 4%
Nurse, Pharmacist, Lab Technician 0 6 2%
Librarian ¢ 15 6%
CGovernment Work (military and
federal agencies) 18 2% 0
Social Work, Welfare Personnel 0 14 6%
Arts and Entertainment 21 3% 4 2%
Other Professional 28 4% 8 2%
Business
Executive and Managerial Positions 179 24% 23 9%
High-level Clerical and Accountant 61 8% 54 21%
" Real Estate, Insurance,
Investments, Small Business 40 5% Vi 3%
Public Relations, Promotions,

Advertising 15 2% 5 2%
Skilled Trades and Agriculture 27 4% 0
Miscellaneous i4 2% 5 2%
Totals 733 253
Note. Percentages are based on the number of full-time employed
individuals within each sex. Percents are rounded to the nearest whole
number. Data are based on Oden (1968) and reflect employment status
in 1960. Total population in 1960: males 759; females 597. Percent of
the sample employed full-time: males 97%; females 42%.

than did their gifted male peers. To get a more complete picture of th

achievements of this group of gifted women, it is also of interest to com
pare them with a more typical group of college-trained women. In 194
at approximately the same time that Terman and Oden gathered the!
data, Babeock surveyed the status of American college graduates. Sixty

SEX DIFFERENCES

six percent of the female college graduates wer ;

were housewives (Babeock, 1941). In addition, '?862%?;1:;62&15 ?)i'csi?t
empkoyed femaifa graduates were in the professions, primarily in eduma:f
tion. In}corgpamson to this general sample of college-educated women
Terman's giﬁed women were less likely to be empioyed and, if emplo d’
were more hke%y to be clerical and office workers. Thus the,occupgtigsai
status oi: the: gifted women in Terman’s sample was ic;wer than that of
both their glﬂsed male peers and the general population of college-ed
cated American women at that point in histery. peeaw

A somewha‘t different picture emerges for educational attainment

Ait?zou_gh the gifted women in Terman’s sample were less likel thar;
their gifted male peers to have earned advanced degrees, a highgr e
cgntage of the gifted women obtained advanced graduaté degrees tﬁar'
did female college graduates drawn from the general population (27 .
cent versus 12 percent; Greenleaf, 1937). per

Explaining the Difference Betw .
e .
Aftainments en Men's and Women's

The. results from the Terman studies clearly indicate that the gifted women
ach:eve(.i less than did the gifted men in terms of both educational and
occupational advancement. But did they make less use of their intellec-
tual talents’.'“ As I noted earlier, this is primarily a question of values
’F.he accomplishments of the gifted men are easy to document. They we ,
highly successful vocationally. Furthermore, the number of ;iistiri::timl;:
that h:these men had won by 1960 is guite impressive (see Table 3) and
;r:::t :;lrl*eater. th.an the nu{x}ber won by their gifted female peers. In con-
i , the majont.y of the‘ g1fted. women invested a large portion of their
ime and energy into their families. As a consequence, their educational
and vocational attainments are less notable than those of their male
But have these women contributed less? The gifted men and w%?ﬁ?'
. ;}Jlemselves provide one answer to this question. In 1960, they were askeg
Alzgiz tl;letixtent to which they haq lived up to their intellectual promise.
iy gh the unemployed housewives gave a slightly lower rating than
the prt_)fessmnal women, both groups of gifted women were quite positiv
in their response to this question. In addition, as a group, the I:E:en ans
;{:}x}xep were equally ;?ositive in their responses (Oden, 196}3). In general
theh:iilt;}?ﬁﬂ these gifted women were fairly satisfied with their use o%
e .ectu‘a] talentsi Appa?gntly, at that point in history they viewed
eir cpntrlbutxons to their families and to their communities as positivel
a3 ti;ellr male peers viewed their vocational success. P Y
ore recent interviews suggest that some of these women n
;:110:;: :S‘g;'ets'?baut their higb Ievels: of investment of both time ang‘:n}:;ye
oy amilies cogpied with their relatively low levels of investment
eir own professional development (Sears, 1979). When asked to rate
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Table 3
Numbers of Men and Women in the Terman

Study Who Were Recipients of Outstanding
Honors and Recognition by 1960

Honor Men Women
Elected to Phi Beta Kappa' 88 78
Flected to Sigma Xi' T7 17
Graduated from College with Honors 158 117
Who's Who in America 46 2
American Men of Seience 81 12
Dictionary of American Scholars 10 b
International Who's Who 6 0
Elected to Political Office? 26 3

4

Appointed to Political Position® 18
Note. Numbers are estimates based on selfireports; relevant infor-
mation was not svailable for all individuals. Data are derived from
Oden (1968) and Terman and Oden (1947},

1Rlected at college graduation
2These figures were not tabulated by the researchers. They are

estimates based on mention of position in Oden {1968).

their level of satisfaction with several areas of their lives, the gifted
women were less satisfied than the gifted men with their occupational
develecpment, more satisfied than the gifted men with their friendships
and the cultural richness of their lives, and egually satisfied with their
family life and general joy of living. In addition, when asked how they
would have structured their lives differently, substantially fewer of the
gifted women would have chosen the homemaker role as primary and
substantially more would have chosen a career.

This shift in satisfaction with their life decisions has undoubtedly
been stimulated by the shifting cultural norms regarding women’s family
and occupational roles. The decision to invest time and energy in ones
family rather than in an accupation was consistent with the gender role
norms of the late 1930s and early 1940s. In addition, given the difficuity
these women had retaining financia! support for their graduate training
and the probable discrimination they would have faced if they had sought
out high-level professional employment, the types of jobs readily available
to these women were guite limited. Investing time in one’s family and
community may well have seemed a more interesting alternative than
working in a less than satisfying job. But, women have been reevaluating
gender role norms for the past 15 years. In addition, employment ant
educational opportunities for gifted women have expanded substantially
over the last 30 years. Consequently, when asked to reconsider the der

SEX DIFFERENCES

cisions they made 30 to 40 years a
: ' go, the cost of these decisions i
22 g)ae? ov;ln deve]opmegt is likely to have become more saliselrﬁ:t::—m o
. grt ermore, the direct benefits gained by their families m e
less salient now that their children have left home and of their
husbhands have retired. most of their
But what was the value to societ, .
. vh . v of these women’s eommi
’chen‘t 'fam1~he‘s and communities? To provide an objective anﬁi?i{?t:ht'o
question, it is necessary to measure these women’s contribution ing
sntegxa ?f accomplishment that are not based on the dominants ;Siilg
a{l%ee gjc:; jjész;r'?ai\/{ar}y of these gifted women spent their lives ;ear?neg‘
ildren {(approximately 80 percent i
or homemakers or both). Compari T e o ors
: . paring how these children fared i
;uailly, fedtt:;iatlonaily, and vocationally with children reared and eléi:;l;:
Wyo r:zs in ec_tuai‘ly talented women would provide one indicator of the
wome n sbcort;;ri_but-lons. If ,the clfildren of gifted mothers benefited on th&ﬁe
crite }::i y - ;alu' mothers’ staying home, then their mothers’ decision :e
use th r 11;12, e eptual talents at home would represent a substantial .
it :Wlion o sgmety dand one that ought to be recognized and rewarcclzg-
se, if the students of gifted teachers learned '
i f the . more a
?;gh}fr m(})ltwatmn to coptmue learning than did students ()tl:l ghge:\?elegpm
fes g bf; 1‘;1 ;3:} ;I;:ft cox;zmit;xigglt of gifted women to educating youth wo?ﬁg
be ant contribution to soci i
e wiling o portant ion to seciety and one that society shouid
In fact, society ma i
I . ) v be paying a rather hea i
egx;i:_zmg the (_:ontrzbutions that gifted and talenbegy w}:};‘j:nnwor;efor ;;' et
g;xe ic e&uczftion. There is now a shortage of math and science teI:ch mgltné
i n}::;t;:;tiiz;a;);:h perc‘;entgge (10 to 12 percent of Terman’s sample) ofegﬁed
and science skills went into el dary
women elementary and
ﬁtl;czltll(i:ld ?hoi};l:iecause g;heyl wa;xted to teach children and becausesét:c:éhing
_ r own family plans. Cultural change has
gifted women to seek out more igi o pay eﬂ_CUUI&ged e
T prestigious and better paying jobs in industry
Te Datad ;gevinh to some of these hypotheses may be available in the
gi"rrmzmen m data ;ffe - Many of the offspring of the original gified sample w
gre te ord-Binet Intelligence Test. These data are summariI;ed efe
o Sgn;naizi é‘sopﬁ pf ;)i;;;hTSdrman study. For example, sex-of-child {?oI;ny
in en (1968) and Terman and Od i
?;h Cgasse t}}e male and ﬁj*:maie children scored equally well W}?;: (1:;9:97;&£
o ;Il;)na;sbon of the children’s scores broken down by the sex of the gifted
paren an ‘dy the er_nployment status of the mother. Such a compgison
o hsﬁ:g e an esnmatli of the beneflt children of gifted mothers derive
a mother as well as from havin i
gtﬁ;ed. a gifted
sgaye;\lu:t h}(:me during some or all of their chiidhoodgyef:s mother who
o et :;; :te:lelzr.the. benefits of having a gifted mother, the influence
n their gifted mothers’ occupational achievements is quite
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clear. For example, between 1940 and 1945, the percentage of gifted
women employed dropped from 49 to 36 largely because of the birth of
children {Terman & QOden, 1947). Furthermore, of the 30 women who had
attained outstanding voeational achievements outside the home, 25 had
no children (Oden, 1968}

In summary, the gifted women in Terman’s sample achieved less
than their gifted male peers both educationally and vocationally. In large
part, this differential pattern reflects the impact of gender role sociali-
zation on these men’s and women’s definitions of the appropriate roles of
mothers and fathers. Gifted mothers made vocational choices that meshed
well with their desire to spend a lot of time with their children. It is aiso
important to note that even the single, professional women did not attain
the same levels of occupational status as their gifted male peers. Clearly,
then, factors other than motherhood also limited the vocational attain-
ments of Terman’s gifted women. [ discuss some of these social and psy-

chological factors later in the chapter.

The Johns Hopkins Study of the Gifted

Over the past 15 years, Stanley and his colleagues at Johns Hopkins
University have been studying mathematically and verbally precocious
children. During this period, several thousand junior high school aged
children drawn from regional and national talent searches have been
given aptitude tests and questionnaires tapping atiitudes, career plans,
interests, and values. Many of these children have been or are currently
being retested in order to chart their educational development.

Perhaps the most interesting aspect of the data emerging from these
studies is their similarity to the findings of the Terman studies, especially
given the social changes that have occurred during the last 50 years. Just
as was true in the Terman study, fewer females than males have emerged
as being gifted in mathematics in each of the Johns Hopkins studies.
Furthermore, the boys in the Johns Hopkins samples have consistently
scored higher than the females on the SAT-Math test (the test used by
the Johns Hopkins team to assess mathematical talent). Finally, the girls
have scored as well as the boys on the SAT-Verbal test (the test used to
assess verbal talent). Thus, as was {frue of the Terman sample, giftedness
in math is more common and more extreme among boys. In contras,
verbal precocity appears to be more equally distributed between the sexes
(Benbow & Stanley, 1980, 1983; Fox & Cohn, 1980).

The pattern of sex differences in educational pursuits is also quite
similar across the two studies despite the lapse of 50 years. In fact, dif
ferences that were not apparent until college in the Terman sample are
evident in the Johns Hopkins samples by junior high school. This differ-
ence is best characterized in terms of the underrepresentation of girls it

SEX DIFFERENCES

“e'xtra” educational settings, especially settings associated with math and
science. _The Johns Hopkins teams have consistently found gifted gi IRT;
be less likely than gifted boys to enroll in accelerated or special rf rams
gBe.nborw & Si_:a_nley, %9821); Stanley, 1976), to respond positivlt)al gtr()m;.IS
invitation to join a gifted program {George & Denham, 1976: S)i:anl .
1976), and to enter college early (Stanley, 1976). In add’ition ,in foll .
ups _of the boys and girls who enrolled in the Johns Hopkir;s S mer
gzzﬁlérmegt(g‘ourzesé tie girls were less likely to remain on an acce;l;;]:lt:g
ac ox ohn, 1980}, were enrolled in fe i
courses (Be_nbow & Stanley, 1982a), and expressec;v ie:s:l?rf?e?:si ?gence
Jsﬁfgﬁli ;n f;gjﬂ)ce T%r en%i'r;;ering in college than did the boys (Benb{)\;Il g
‘ » 1984). These differences exist despite the fact that these gi
like the girls in the Terman id j i b
high scheol math and scienceszrgf;eid Just as well as the boys in their

Conclusions Drawn F .
Terman Studies n From the Johns Hopkins and the

As is true for the populati
pulation at large (Ececles [Parsons), 198 i
- - - ! 4), Md
zin;a:)lce;t:}(; Z}?}E a{':lk‘l}ieve as l;lghlf; }?s do gifted males either educaticﬁiai}y
v . They are less likely to seek out advanced i
training, and, even when the A
g, , v do, they do not enter th
do their male peers. The e Helde o o 28
. . y are overrepresented in the field i
and literature and underre i i o oneacation
- presented in science, math i i
Most importantly, the i oot i alnEmeering
g ¥ are, in fact, underrepresented in al
vanced educational programs and i ity of hoh ot
. in the vast majority of high
occupations. Gifted women are less likel O oasions] coror
_ to have a professi
than their male peers, and e wh D ave s moofareer
, even those who choose to h i
tend to select occupations that h y e Maan
ave lower status, require 1 d i
are more compatible with family ti ’ e oo,
, v time schedules, and
mangs on one’s off-the-job time and on one’s family. make fewer de-
Sdenﬂ:: i;n;giiz:ge that the ur}derrepresentation of females in the
. consequence of the pattern of sex diff
aptitude measures taken b i o e
1t y both Terman and the J i
This is an unwarranted i e Proat s Seam.
. conclusion for several r Fi
tudion fromwarTant : easons. First, both of these
gifted children. Thus, even th
have foan e 01 ; » even though the females may
ptitude than their male i
ent gty ot _ peers, they certainly have suf-
ake important contributi i
- ‘ ions to science as well as
o :ti gr;)fefﬁmns. Second, although aptitude differences were positiveg:
P HO k.e subsequent mathematical training of gifted boys in the
e gi:{:; : 1;: programs, d(liﬁ"erences in aptitude were unrelated to the
cisions regarding both enrollment i
" ent in subsequent acceler-
) St;?ﬁih clla;ses (Fox & Cohn, 1980) and intended college major (Be;bsfv
¥, 1884). Furthermore, the sex differences in high school math
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n intended college major were gignificant even with the

enrollment and 1
differences in math apiitude controlled (Benbow & Stanley, 1982a, 1984),
what the males and females in

Finally, although it is not yet known
the Johns Hopkins study will do as adults, the Terman study certainly
ing in the professional

suggests that gifted females are not participat

world as much as they could given their exceptional intellectual talents,
iving advanced degrees

Recent data on the ratio of men to women rece
indicate that this pattern of underrepresentation even in language and
education fields is still evident. For example, even though education is

the field most often selected by women in general, as well as by gifted

women, women received only 35 percent of the doctorates in education

awarded in 1977 (National Center for Educational Statistics [NCES],
1979). Similarly, women received only 39 percent of the doctorates in
letters, 22 percent of the doctorates in social secience, 9 percent of the
doctorates in computer seience, 10 percent of the doctorates in physical
science, 13 percent of the doctorates in mathematics, and 3 percent of the

doctorates in engineering. Although not all PhD recipients would be clas-

sified as gifted, they certainly are intellectually talented. These recent
in the educational

figures suggest that the pattern of sex differences
development of today's intellectually talented individuals is similar to,
although somewhat less extreme than, the pattern reported by Terman

and Oden in 1947.
Given these results, it is quite likely that social forces and personal

beliefs have a large influence on the sex-differentiated educational and
vocational patterns of gifted individuals. And, although institutional bar-
riers and discriminatory practices undoubtedly account for some of the
differences (Vetter, 1981), psychoiogical processes are also important (see
Eccles [Parsons], 1984; Eccles & Hoffman, 1984). These processes are the

focus of the remainder of this chapter. I discuss neither the potential

causal impact of differences in aptitude on achievement patterns nor the

possible causes of sex differences in performance oD aptitude tests. 1do
not omit these topics pecause differences in aptitude are unimportant.
, to the dispro-

Rather, although such differences may contribute, in part
portionately large numbers of men in math- and science-related fields,

they do not account for the low percentages of gifted women who seek |

out advanced educational training of all types and who aspire to high
status, time-costly oecupations.

Gecond, given that differences in aptitude do not account for all the
cational and vocational choices of men and wortel

variation in the edw
it is important that the basis of women’s decisions be understood in order
to advance general knowledge of achievement maotivation and vocation

decisions among the gifted. Third, given the instability of marriage ask
primary means of financial support for women and their children, it &
imperative that fermnales prepare themselves for adult occupations thil
will be both rewarding and financially adequate. Finally, given the pr®

SEX DIFFERENCES

vious assumption I wish to focus attention on those variables th
! s X i thos i at are
amenable to intervention so that gifted females can make ijse catreer

decisions in terms of both thei
eir
financial autonomy. personal development and their future

Psychological Infl )
Verational Cho{:cea.;ences on Educational and

Alth i i
ang :gcg;;ifs; ?l-lce;fr}es exast._that ?xp}ain sex differences in the educational
nd oo o{llcizs of gif’?&d individuals in particular, many theo i
have & Reﬁewzi)nse ; ofexpian} such sex differences in the general .
I explore the posgsf‘:ﬁeoo:ihgiiz ISfbf}f: 22 ﬂ:ﬁ{?mpe ot e Ingigl:{
Lon : the sex-di erentiated achie :
achie?;;asn?_r;gn% e;hi gxfsed within the context of a geneljzmzzzé ;Iat;‘
o ated choices developed by my colleagues and me ov et}?
past sever: 131;231;3 éEccies et_ al., 1983; Meece, Eccles, Kaczala Gigf 83
investigato; 198 t}u 1¥erlx the importance attached fo gender role ’by m.f:m
investigators i ?,d ield (e.g., Fo_x & Cohn, 1880; Nash, 1979), s ciali
e ecting giﬁeggl di.:o .the w}ays in which gender rele socializat,ioxille ma
i e ;:)d 1v;c_1uais educational and occupational decisions Y
e o el s ¢ 2‘ telg E}ssg:x'}ed to be general and applicable to noil-
gifled as well as c;?. gl .mdwzduais, the fact that gified individual
have mOre vocatiou 11c1en1: 1pte_liectuai talent to succeed at most edu .':1s
hana! and vocatis tl}a §ursu}ts increases the potential importance of no-
iivational an itu 1n§1 influences on gifted students’ achie -
sions. It also increases the probability that sex differzzlcnezr;:;

these decisions are i
mediated by sex di ; : -
pychological variables. differences in social experiences and

A Model of Achievement-Related Choices

Over the past 15 years, m
et , my colleagues and I have studied th ivati
i :jiii;t:ﬁ ;hat 1nﬂuencg 101? g- and short-range achieexlrz(r)rt:;itlzjli;
e viors s zi gazeer asplra‘tlens, vocational and avocational chgices
o Selectio a:: }11) sistence on difficult tasks, and the allocation of effor#g
e ponious act ssvexﬁent-reiated‘activities. Given the striking differ-
e mell s st o :Eona and vocational patterns of intellectusally able
i motivati(;na? fe.'s :{?d femaies,qwe have been particularly interesteci
ey Frustmméac’ é-s underlying their educational and vocational
ot o b at wit 'the number of seemingly disconnected theori
explain sex differences in these achievement pattemior:js
, wWe
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eoretical framework 1o guide our research

developed a comprehensive th
endeavor.
Drawing upon
decision making, achievement theo
son, 1964; Crandall, 1969; Weiner, 1974), we h

the theoretical and empirical work associated with
ry, and attribution theory (see Atkin-
ave elaborated a model of

achievement-reiated choices. This model, depicted in Figure 1, Yinks e
ucational, vocational, and other achievement-reiated choices most di
rectly to two factors: the individual’s expectations for success and the
importance OF value the individual attaches to the various options that
he or she perceives a8 being available. The model also gpecifies the re
lations among these peliefs and cultural norms, experiences, aptitudes,
and those personal peliefs and attitudes that are commonly agsumed 1

be associated with achievement-related activities by researchers in this
achievement

field (Eccles et al., 1983). In particular, the model links
related beliefs, outcomes, and goals to causal attributional patterns,
the input of socializers (primarily p

beliefs, to self-perceptions and self-concept, and to one’s perceptions of

ihe task itself. Each of these factors is assumed to in

expectations one holds for future success at various achievement-reld
tasks and the subjective value one attaches to these options. These &
ed to influence choice armnang

pectations and values, in turn, are assum
achievement-related options.

For example, let us consider course enrollment decisions. The modd

predicts that people will be most likely to enroll in courses that they think
they will do well in and that have high task value for them. Expectation
for success depend on the confidence the individual has in his or her

d on the individual’s estimations of the diﬁ'lcuit}'

intellectual abilities an
of the course. These beliefs have been shaped over time by the individuals

experiences with the su

arents and teachers), to gender rolé

fiuence both the |

bject matter and by the individual's gubjecti¥ |

SEX DIFFERENCES

interpretation of those experiences (
r e.g., does the person think
:}rh Sx‘? siucce;;ses are a consequence of high ability or lots of hardﬁ\igt I}:‘?r
T :hue ofa par?lcuiazj course is also influenced by several other fi If..o ' ):
D ;fe co«; f::son like df;mg. the subject material? Is the course reqicire:is‘?.‘
e e rzos:en as being instrumental in meeting one of the individual’.
long: oF sher t—;znge goaés? Have the individual’s parents or counselorz
course be taken or, conversel
: couTs! , v, have oth i
Eod:scourage the 11_1d}v1dual from taking the course? Does t;r ooy
earsT issoclfated with the material to be covered in the causszirs‘m have
standinx:eseiaggées of our model are particularly important i‘or under-
S indjvidu:; ; :r;r}llcefs- mt tlge educational and vocational decisions of
‘ . The first of these is.our foc i
i _ us on achievement-
;:n :;ifi }z:sii}:; oixssgme of 1lnter1est. We believe that individuals :ﬁtfﬁfxitﬁg
: . conscicusly and nonconsciousl i
bot v, regard
:;ii:};eri;{ ;g«zget;;fegn(d effort. Many of the most sigrﬁﬁcaigtg sti“éig'le?
e.g., in vocational aspirations) oce ieve-
. ] - u ”
:}111:;12; I;?tt;iihbibflf)m that involve the element of chcaicer ?‘:eidil;'e:;
at choice is heavily influenced b ializatic :
ly v socializatio
i;ci:tﬂ}tt:::; :{;?mg. Cor;ce;(ptuahzmg sex differences in acMe?erT::f;I;s
choice takes one beyond the ion “ ﬁ,ed-
‘ . « question “Wh; 't g
;f:e; ;ﬁ(:‘i}ilke hgxfted men?” to the question “Why do gi&Zda:vir:;eiiand
e choices they do? Asking thi i
legitimizes the choices of b if i p iy
oth gifted men and wome , ,
; ' ' nand s
z;eg:e ;e;x;;?)li;‘, ag ;’aossﬂ':]e mediators of the sex difference;l \gngeez?szi:er?l
gifo menl::l du;l:maé;hlsvx;en;enils p;tterns. By legitimizing the choicees L!;
‘ . can look at sex diffi i
spectéve rather Fhan a deficit perspective, ifferences from & choice per-
temsc;r;cﬂe};:tgal;ﬂz;ng sex differences in achievement-related behaviors i
terms of ¢ 1ou:e ghhghts a second important component of our pers .
pos;;ible cg{)}iré ei;:}eAxlstizi ;)}fl Wl:ﬁt 'iéecolmes part of an individual’spﬁelgez-f
. . individuals do choose f
poss : ose from amon, -
jectii’e?;ezvi?l ;11:4’)12 ezc;grely,.or ce;tl't(sciously, consider the fuligr:fzzzrz’ gg
/ ons in making their selecti i .
o nakin; ctions. Man,
Dthersc::flge:ed bgcause the individual is unaware of thgiro zi!i[:;znacré
s A ar% ] cons;;dered becagse the individual has inaccurate infaiz
aChievinggthe mg;nther the option itself or the individual’s pogsibility of
oring ard'OP ion. For example, a girl may have inaccurate infor-
B gi fo r;;g .the full range of activities an engineer can do or in-
e educats'itmr; reg_ar‘dlng t?}e financial assistance available for
oo esuca umru:h tra:lmng. Still other options may not be seriously
se they do not fit in well wi indivi
ol se the ell with the individual’
ol sui?aé A(s).sxmr}latmg the culturally defined gender role schseriznfa?ti
it o pajte fulheffect on one’s view of the world that activities
iously withp of the .opp()Slte sex’s role are rejected, often noncon
) out any serious evaluation or consideratim; ]
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Research has provided some support for this hypothesis. By age five,
children have clearly defined gender role stereotypes regarding appro-
priate behaviors and traits (Huston, 1983; Williams, Bennett, & Best,
1975). In addition, children appear to monitor their behaviors and aspi-
rations in terms of these stereotypes (e.g., Montemayor, 197 4; see Eccles
& Hoffman, 1984 and Huston, 1983, for recent reviews). Consequently,
it is likely that gender roles influence educational and vocational choices
through their impact on individuals’ perceptions of the field of viable
options, as well as through their impact on expectations and subjective
task value.

Understanding the processes that shape individuals’ perceptions of

the field of viable options is essential to understanding the dynamics
leading gifted men and women to make such different achievement-re
lated decisions. Yet there is very little evidence regarding these processes
and their link to important achievement-related choices. Socialization
theory provides a rich source of hypotheses, few of which have heen tested
in gifted populations. For example, one effect of role models may be to
make people aware of novel options and options that are not generally
considered by people of their sex. Parents, teachers, and schoel counselors
can also influence students’ perceptions of their field of options through
the information and experiences they provide to students. Parents car
directly affect both the options actually available to their children {eg,
by providing or withholding funds for a college education} and the option
geriously considered (e.g., by mandating, encouraging, ignoring, and dis
couraging various options). Finally, peers can affect the options seriously
considered by either providing or withholding support for various alter-
natives. The effects of peers can be both direct (e.g., laughing at a girl
when she says she is considering becoming a nuclear physicist) and in
direct (e.g., anticipating that one’s future spouse will support one’s o
cupational commitments).

It should be clear from these examples that social agents can either
encourage or discourage gifted students from considering gender rol¢
stereotypic options. Unfortunately, social agents typically influence st
dents to consider options that are consistent with gender role stereotypes.
The possible mechanisms underlying these effects are discussed in mor

detail further on.

The third important feature of our perspective is the explicit a8 |
gumption that achievement-related decisions, such as the decision toer |
roll in an accelerated math program or to major in education rather than |
law or engineering, are made within the contextof a complex social reality ¢
that presents each individual with a wide array of choices, each of whiet |

has both long-range and immediate consequences. Furthermore, the choi
is often hetween two 0r more positive options or between two or mor

options that each have both positive and negative components. For e 1

ample, the decision to enroll in an advanced math course is typically

SEX DIFFERENCES

made in the cox}text of other important decisions, such as whether to take
aq‘.ranced’ Enghsh‘or a second foreign language, whether to take a course
Wiﬂ,l one’s best friend or not, or whether it is more important to spend
one’s senior year working P}ard or having fun. Too often theorists have
focused at'tentmn on w.hy gifted, capable women do not select the high-
status achle.vement optlf_)ns rather than asking why they select the options
they do. This approach 1.mpiicitly assumes that complex choices, such as
career anc_i course selection, are made independently of one am;ther‘ for
exgmplle, it is asgumeci that the decision to take advanced math is be;sed
Enmarl}y on v.'anabies relf{ted to math. We explicitly reject this assump-
tion, arguing instead that it is essential to understand the psychologicgl
me;nmg of the roads Faken as well as the roads not taken if we are to
un .erstand the dynamics leading to the differences in men’s and women’
achievement-related choices. o
. bConmger, as an example, two junior high school students: Mary and
ar ami.l oth young women enjoy mathematics and have always done
gery well. Both have been identified as gifted in mathematics and have
een offered the opportumt}f to participate in an accelerated math pro-
gram at a local _college during the next school year. Barbara hopes to
:}1;]2; 11:; éour?taalzsm w};en she gets to college and has also been offered
unity te work part time on the city news i j
to ! paper doing odd job
zr::i :zgea(;oiyedltmgi.}Mary hopes to major in biology in coIlegegand pljan:
research scientist. Taking the accelerated m i
) ath co -
;i;:lvies ;irvnp% tof a;:d from the college. Since the course is schedzﬁg K)lr
ast period of the day, it will take the last two peri
, it % periods of the d
well as 1 hour of after-school time to take the course. What will th oung
women do? . 1 cyone
e In all Eikelihgod, Mary will enroli in the program because she both
theez} I;titg alpd thi:ltl;ls t}l:ait the effort required to take the class and master
al is worthwhile and important for her lon
, s wort g-range care
iirba;'a 5 dgemlon is more complex. She may want to talfe the ci;sgsciaaffig
. tg; rs:as:i}vteh;k tr};at F?e txm;la required is too costly, especially given her
portunity at the city paper. Whether she takes th
course or not will depend on the advice sh e ol
: e gets at home and from h
:EE;?:;;? Ir r:ie:r s}f;ress the importance of the math course, then ii:.;
wo o her will increase. If its subjective worth i
. 5 . . - ) 1ncr
iall]f{ﬁmﬁntly to outwe.agh its subjective cost, then Barbara will progzg?s
eIt e course despite its cost in time and effort. Y
madenc summary, we assume ‘that achievement-related choices, whether
e otr}sclously or nenconsciously, are guided by the following: (a) one’s
Bfg:rciii:fésgig; succ;:s;s }i)n the various options considered, (b) the relation
ions both to one's short- and long-
. v : _ . g-range goals and to one’
rn;: i}i]f identity and basic psychological needs, {c) the individual’s gend?ei
et ﬁell'na, and (d) the potential cost of investing time in one activity
an another. All of these psychological variables are influenced
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by one’s experiences, by cultural norms, and by the behaviors and goals
of one’s socializers and peers. Each of these variables and their relation
to the achievement-related decisions of gifted men and women are dis-
cussed in more detail in the following sections; the psychological con-
structs are discussed first, followed by a discussion of the socialization
influences on these psychological variables. Evidence documenting both
the sex differences on the variables and the link of these sex differences
to the achievement-related decisions of gifted men and women is pre-
sented. It should be noted, however, that very little of this evidence exists.
Although there are sound theoretical reasons for suggesting these links,
much of the essential empirical work remains to be done.

Expectations for Success

Expectations for success and confidence in one’s abilities to succeed have
long been recognized by decision and achievement theorists as important
mediators of behavioral choice (e.g., Atkinson, 1964; Bandura, 1977; Lewin,
1938; Weiner, 1974). There have been numerous studies demonstrating
the link between expectations and a variety of achievement-related be-
haviors including educational and vocational choices among both average
and gifted populations. For example, Hollinger (1983) documented a fairly
strong relation between gifted girls’ confidence in their math abilities
and their aspirations to enter math-related vocations such as engineering
and computer science. Similarly, Terman (1925) found a positive relation
between gifted students’ subject matter preferences and their ratings of
the ease of the subject for themselves. But are expectations influenced
by gender roles and do males and females differ in their expectations for
success at various academic subjects and in various occupations? The
answers to these questions are not clear for either average or gifted

populations.

Gender Roles and Expectations

Since females are typically stereotyped as being less competent than
males, incorporating gender role stereotypes into one’s self-concept could
lead girls to have less confidence than do boys in their general intellectual
abilities. This, in turn, could lead girls to have lower expectations for
success at difficult academic and vocational activities. It could also lead

girls to expect to have to work harder in order to achieve success at these |

activities. Evidence from several sources suggests that either of thest
beliefs could deter girls from selecting demanding educational or vocd
tional options, especially if these options are not perceived as being e
pecially important or interesting. Consequently, these beliefs might account,

SEX DIFFERENCES

;r;cﬁ:i;t{i ;'gxs'-the relatively low numbers of gifted women in high-status
Gender stereotyping of particular eccupation i j
could‘further e_xacerbate the situation. Malz)zy edﬁci?ﬁ)iz?ii?;;;?gctg
vocational options are gender stereotyped in this cuiture. Most hi !;1
status professiqns, especially those associated with math, s.cience te%h:
?elogy, and business, are thought to be male activities. In c,ontraat ,teach
ing below the ct_)llege level, working in clerical and related suppgrt-t .
Jobg, .al'ld excelling in language-related courses are thought to be femyge
activities by both children and adults (for reviews see Eccles & Hoffm:ne
1984; Hustor}, 1983). Incorporating these beliefs into one’s self-conce t,
coqld_ I_ead girls to have lower expectations for success in male-t sd
activities such as engineering and higher expectations for success iipf
malfe-typed_activities such as elementary school teaching. This patt -
of c.hf.fe.rentlal expectations could lead gifted girls to selec£ fema]g-t 823
act1Y1t1es over male-typed activities, despite the fact that they h o
ceptional talent in math and science. e e
Evaluating these predictions is difficult. Researcher
study students of average or slightly above average i:teslil:::xatf:gfgtm
Few.reieva}nt studies of gifted individuals exist, and those that do presegt’
a Imxed‘ picture. For example, Fox (1982) found that highly motivated
g{ﬁ:ed girls hfivg lower self-confidence than equally highly motivated
g_lfted boys. Similarly, Terman (1925) found that gifted girls were mao
h}cely to underestimate their intellectual skills and knowledge where:;e
gifted boys were more likely to overestimate theirs. In contrasé Tidwei?
(1880) found no sex differences on measures of general seif-conf;e t. Tid
well (.1980) and Tomlinson-Keasey and Smith-Winberry (1983) folzn:xd nc;
sex differences on measures of locus of control (a construct often linked
to seEf—conﬁdence and personal efficacy beliefs, e.g., Bandura, 1977 )
1’[‘here is also little evidence to support the hypot'hesis that’giﬁed éiris
;‘I:r £8§ cor;ﬁdent of their math and science ability than are gifted boys.
fore s:eailgp i;;: I?ienbow an’d Si_;anley (1882a) found no substantial sex dif-
Sonee gil ; students estl]mates of their math and science competence.
v, y,ﬂz:t ough Termaps (1925) gifted students preferred courses
oy th&irey Ought were easier for them, the boys and girls did not differ
o3, & Oplfrr}'::ie:tmns (:i)f f:l:‘he ease of mathematics. Finally, Schunk and Lilly
g }abgrator(;v i};t 1»: tz;ir.ice in gifted children’s expectations for success
.Given this mixed set of results, it is not clear that gifted gi
E;f:;il);; if_ztsg confident of thei‘r intellectual abilities than gi-e giﬁ:g;;igozf
Y fc} 1t is true thrflt the differences, when they are found, do support
e media?mn’ any differences t_hat exist are quite small. Furthermore,
bt mm%‘ role of theselsex dlffe;ences in explaining the discrepancy
been 3 en's and women's educational and vocational choices has not
emonstrated. Although students’ expectations have been measured,
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the link of these expectations to sex differences in academic and vocational
choices has typically not been assessed. Furthermore, my own data (gath-

ered on high-ability high school students) suggest that sex differences in

the value attached to both math and English are more critical mediators
differences

of sex differences in course enroliment decisions than are sex
nts estimates of their math and English abilities (Eccles, Adler,

& are discussed in more detail later.

that researchers have been assessing the

wrong expectancies. Typically, students are asked to report on their con-

fidence about succeeding on an upcoming task or course. They are not

asked how confident they are that they could succeed in particular profes-

sions or in particular advanced training programs. They are also not asked

how much effort they think it will take to succeed in various professions

or advanced training programs. It could be that gifted girls are less con-

fident than gifted boys of their prospects for success in these more abstract
activities. It is also possible that gifted girls are as confident as gifted
boys in their ability to succeed, but that they assume that it will take
more effort to succeed than do their male peers. As I noted earlier, either
of these beliefs could mediate a sex difference in the educational and
vocational decisions of gifted individuals, especially given the gender
stereotyping of high-status occupations. Clearly, more research is needed
before these hypotheses ean be evaluated.

It is also possible that the critical expectancy beliefs are neither the
absolute expectation one has for success in a particular field nor the
perception one has of the absolute amount of effort it will take to succeed
in a particular field; instead, the critical beliefs may be the relative
expectations one has for success across several fields and the perceptions
one has of the relative amounts of effort it will take to suceeed in various
fields. If gified females think it will take more effort to succeed as an
engineer or a doctor than as an elementary school teacher, journalist, or
nurse, they may opt for the more female-typed occupations,
they place high importance on having a career that is compatible with
their anticipated family roles. These hypotheses have yet to be evaluated

in stude
& Meece, 1984). These result
It is possible, however,

Causcl Attributions and Expectations

elf-confidence, expectations, ant
Licht, 1980; Eccles et al., 1983
fferences in causal attributions

Causal attributions are often linked to s
achievement behaviors {(e.g., Dweck &
Weiner, 1974). The possibility that sex di

might mediate sex differences in ac
the motivation to persist despite difficulty and failure, has been suggested

by several psychologists (e.g., Bar-Tal, 1978: Dweck & Licht, 1980; Ni-
cholls, 1975; Parsons, Ruble, Hodges, & Small, 1976). However, a5 is true
for expectations and self-confidence in general, the pattern of sex differ
ences on measures of causal attributions is equivo

especially if :

hievement behaviors, especially in |

cal, the hypothesized |

SEX DIFFERENCES

zxf:;i;ai::g eﬁ'ectfof thesg sex differences on achievement choices is not
dlea g " é!ery ew studies have been done on gifted students (Co o
Bu ger’W}l‘O;d} 1981; Eccles Parsons, 1983; Eccles, Adler, & Meece fgg;z
. ieze, itley, Hanusa, & McHugh, 1982: Parsons I\;I ’ ’
e 1980 ; , Meece, Adler, &
i (C)Gr;e;. Sl:?;;ting{}ﬁ:»e;( difference has emerged for mathematical tests
d cot es. Girls, especially girls of hi ili
. gh ability, r i
:lllc;;li, éhlggenc? and eﬁ”ortbas more important causes of ihi;ir ?::tha :ﬁulmd
thar ;Drgyg of equal attainment. In contrast, the boys rate natural t;;:: Si
as @ mor &ilmfggzan; cause of their math success. (Eccles et al 198%‘
o ; Parsons, Meece, Adler, and Kac v ’
; ; , zala, 1982;
;l:zdf,(:-}; aiicker, & Fennema, 1980). This pattern of differences m‘fﬁlieat,
me}; oriant ceniﬁquences for students’ decisions regarding future infrvolave
mathematics and interest in math-r i Sl
; ; -related profi
:ziltz viewﬁconsmtent eff'ort {or skill and knowledge acqiigezsi;;ii f;:?opfe
matjz}s ::1 a-f)rt) asd the important determinant of their success in rgnaign‘
maties © dy avoi _future courses if they think future courses will be o
& effort’ tex:ilandmg even more effort for continued success. The amf:)ml‘;’-‘
of effort Ifdu_fer;ztsdcan or are willing to expend on any oné activity ;:
imit ;ven i if s uhents already believe that they are working very ha ;
b deterion r:zaF , they may gonciude either (a) that their perfo?r,nanz
will det rahe in the more difficult future math courses because th .
are I g a;lg ;s drgl as they can.at present, or (b) that the amount of effo?t(
necess ejlfthecor;tl}lnue per_formmg well is just not worthwhile. As I noted
oy ﬁ;mre ;1 c; t; 233 beliefs \dvould be sufficient justification for avoiding
rses and math-related careers i
dent;‘ }\:rho do I?)t place high subjective value on mat’hespemal]y for stu-
e its :
o eﬁﬁﬁrx;z g}x;mtb wo}zld not apply to students who view ability rather
ot T & Ie relatively more important determinant of sueccess in
matt }.ittl egOr evels of math ability should guarantee continued suceess
e e br;o}::rﬁrl?elnt :11: ong’s efforts. If this analysis is correct, then
: ely than boys to enroll in advanced :
;:;ihtz \ffg:; to r;at%;‘elated technical fields. This is inefacTEgi ‘;:(:;rs?s
: and gifted populations. Unf , , i,
o - Unfortunately, the rel i-
. wcg;ii data have th bgen gathered on gifted students. In ti::;?: :tttfli
oy aiich causal at_trlbutlons for a laboratory math task were a udy
. Li%r;l 1;:;1{;; ;*,eé ?szeirences were found among the gifted subjects fssggizk’
' - Llearly, more research i
b . Cle . 1s needed before th
dgnt?lzzi;?;?;@l)?{utlmnzl patterns in shaping sex differences ienrzli?'tséas{rcid
al and vocational decisions -
" i can be evaluated,
ﬁdenciet}il::l:)gnh ,Helhnger (_1_953) clearly demonstrated a link between con-
pimati tﬁ 8 mat!a gblhtles and gifted girls’ math-related vocational
oty o éjﬁ'e medla.tmg role of expectations and self-confidence in fos-
ittes po te;ences in the educational and occupational choices of th
yet to be demonstrated. More studies are needed especiall;
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studies designed to assess the causal relations between variables related
to self-concept and actual educational and vocational choices.

Values as Mediators of Achievement-Related
Choices

pur expectancy/value model of

Value is the second major component of
ent predicts that decisions re-

achievement-related choices. This compon
garding course enrollments, college majors, and occupation are influenced
by the value individuals attach to the various achievement-related op-
tions they believe are available to them. Furthermore, subiective value
is hypothesized to have at least as much influence as expectations for
success on educational and vocational choices, Finally, given the probable
impact of gender role socialization on the variables assumed to be asso-
ciated with subjective task value, sex differences in the subjective value

s are predicted to be important me-

of various achievement-related option

diators of sex differences in achievement-related choices in both typical

and gifted populations. Our own data support these hypotheses.

In a longitudinal study of the math course enrollment decisions of
high-aptitude, college-bound students, sex differences in students’ deci-
sions to enroll in advanced mathematics were mediated primarily by sex
differences in the value the students attached to mathematics (Eccles et
al., 1984). More specifically, the girls were less likely than the boys t0
enroll in advanced mathematics primarily because they felt that math
was less important, less useful, and less enjoyable than did the boys.
Similar results linking sex differences in course choice to sex differences
in the subjective task value of various course or major choices have been
reported by Katz, Norris, and Halpron (cited in Humphreys, 1984) and
by Zerega and Walberg (1984}

Since value can mean many different things and since it has received
so little systematic attention until recently, [ would like to elaborate on
our interpretation of value and its link to achievement-related choices
before reviewing the empirical literature. Like others (e.g., Crandall,
Crandall, Katkovsky, & Preston, 1962; Raynor, 1974; Spenner & Feath-
erman, 1978; Stein & Bailey, 1973), we assume that task valueisa guality

of the task that contributes to the increasing or declining prabability that
an individual will select it. We have defined this quality in terms of three
components: (a) the utility value of the task in facilitating one'’s long

range goals, (b) the incen

more immediate rewards, and (¢) the cost of engaging in the activity.

tive value of engaging in the task in terms of
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Incentive and Attainment Value

Incentive value can be conceptualized i i i
are particgiariy rel_evant to tl;')le issue 0; :e?( Ziaf;:;iigi:;)g t‘:c{i) o “_’thh
and vocational choices of gifted individuals. On the one haed i.lﬂatlﬂl_'t&l
value can ’be cogcegtuaiized in terms of the immediate rew ndj IQCEI}U\TG
or ext-rlnsm, an individual derives from performing a taska;‘ S
stg&y;ng Ir}athematics is intrinsically rewarding to those ir;d' O?dexample’
enjoy sohfmg‘ mathematical problems; studying rm:v!:hernatl'v1 P
ylel'd extrms_ic_ rewards, particularly if one’s parents or tea il:rs can a} 50
praise or prlylleges for doing well in mathematics. To thc 81‘: e
gsftekﬁ boys either find mathematics and the physic;al scie:c:sx 1’?1nt that
ii};::h;n t:;i?:e rgwa‘rded more by their parents and teachers fm? l;ieofr? ,
mathematic Sa;ne sczeé;;ce, g}fte_d boys' should place more value on mathg-
ematics ar nce than do gifted girls. In turn, gifted boys should b
ikely to .enroH in math and science courses and -
related occupational fields. and to enter math-
Incentive value can alse be conceptualized in term
giise?;laia;ailues thaft an activity fulfills, As they grofvoigl??nncfi?ilcsi;ﬁi
feve pﬁrson ;l?:ge 21 thelm‘se.sl_ves. This image includes (a) conceptions of
e y and capabilities, (b) long-range goals and plans, (¢) schema
regars vaglues (;;{roger I;)ies of men and women, (d) instrument,al and ter-
monal va Shou;dob e?_ti( » 1973), (e) motivational sets, (f) ideal images of
s e like, and (g) social scripts regarding proper behavior
ha variely of si :atmns. Those parts of an individual's self-image that
e e o crztlc:;i to seif-dgﬂmtwn should influence the value that
o d';fferengflac IES to various educational and vocational options;
ose differen ]at ‘\ifa ues, in turn, should influence the individuai’;
& Gort hone eFi I.e choices {Ecclfes et al., 1984; Markus, 1980; Parsons
. indi’viduai;s Se]fe_xample, if being a good athlete is a central part of
food athana Sim.l-mlzagfe, then. that individual should work at being a
et i.magei ;1}1}'8);1, tgattlelgng o!isller people is a central part of an
occu%ations than o,n nonhelpiliag So{::r;:ngl){:zzlace higher value on helping
ssenti ¢ i -
e Operir;ilil}i)‘;: al:}hdrgumg that personal needs, self-images, and val-
wpoperate in ys that both r‘educe the probability of engaging in these
e pre;i ggf;:lt:lved as mcqnsis_tent with one’s central values and
i e b ,; t} ¥ of engaging in roles or activities perceived as
o T by 1:horégs .ef.imtmn of self. More specifically, my colleagues
ateristin s at individuals perceive tasks in terms of certain char-
P taskat hf:?n be xjelated to their needs and values. For example, a
n achieve'ment(i rﬁf}g}?es great effort for mastery may be perceived ’as
thors ask; if .1t also invelves pitting one’s performance against
. 1L may be perceived as a competitive task. Other tasks mgay be
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perceived in terms of nurturance, power, or aesthetic pleasure. Partici-
pating in a particular task will require demonstrating the characteristics
associated with the task. Whether this requirement is seen as an oppor-
tunity or a burden will depend on the individual's needs, motives, and
personal values, and on the individual’s desire to demonstrate these char-
acteristics both to him- or herself and to others,

In summary, this model forms the basis for making the following

propositions:
1. Individuals seek to confirm their possession of thoese character-

istics that are central fo their seif-image.
2. Various tasks provide differential opportunities for such confir-

mation.
3. Individuals will place more value on those tasks that either pro-
vide the opportunity to fulfill their self-image or at least are consistent
with their self-image and long-range goals.

4. Individuals will be more likely to select tasks with high subjective
value than those with lower subjective value.

To the extent that gifted males and females have different self-im-
ages, they will place different values on various educational and vocs-
tional options, and, in turn, they will differ in their educational and

voecational choices.

Perceived Cost

The value of a task also depends on a set of beliefs that can best be
characterized as the cost of participating in the activity. Cost is influenced
by many factors, such as anticipated anxiety, fear of failure, and, of
particalar importance in the discussion of long-term educational angd vo-
cational choices, the loss of time and energy for other activities. People
have limited time and energy. They cannot do everything they would
like; they must choose among activities. To the extent that one loses time
for activity B by engaging in activity A and to the extent that activity
B is high in one’s hierarchy of importance, then the subjective cost of
engaging in A increases. Alternately, even if the attainment value of 4
is high, the value of engaging in A will be reduced to the extent that the
attainment value of B is higher and to the extent that engaging in A
jeopardizes the probability of successfully engaging in B.

Gender Roles and Task Value

This analysis has a number of important implications for our understand-
ing of sex differences in the educational and vocational choices of gifted
individuals. Because socialization shapes individuals’ goals and values

men and women should acquire different values and goals through the |
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process of gender role socialization. Thr i
cess . ough their potential im
sub_]ectllve task value, these role differences in value structure ¢ pa:ftf et
educational and vocational choices in several ways wn atledt
Gender role socialization could lead men and women to have different

ematician or scientist.

rsos;levlerailstudles provif.ie support for the hypothesized link between
gek a ;a ues and achievement-related choices. Dunteman, Wise
axer, and Taylor (1978), for example, studied the link between ;)erson:i

valzes and selection of ’ i
one’s college major using a longitudinal, corre-

t Ilal deSl . I }}e ]delltlfIEd twﬂ SetS f 5 t
Students Subsequent ChOlCe Of ma_]OI‘ an& d]fI‘EFentidted the sexes The

iftreslc‘):c-tc;:entagon{ reﬂected‘an interest in understanding human social
o th,-ng_;;?t t3: s_orr)cern with helping people. Students who were high
sthey E-orien : wnl and low on person-orientation were more likely than
P Weres 0 se 1gct a math or a science major. Not surprisingly, the
mejer T ;1;:?!‘6 tkely than the males to be person-oriented an’d to
por In & likz iy];};gaOtil}?r ;han math or science. In contrast, the males
i math o chence.n e females both to be thing-oriented and to major

Simila
De
nham (1974) found 4 relation between interest in mathematics and
inm i £ i
ath and seience was related to high scores on the theoretical, political

th i

ar:i f:giaigz :;Ierzs fiess ilkeiy than the males both to endorse the math
-relate Spi ;

carecn values and to aspire to math- and science-related

M . .

vaiueser'll‘ }igd women cquld alsc differ in the density of their goals and

Women. e i lﬁ some ev1den§e suggesting that men are more likely than

caly theirx ibit a _smgie-mmded devotion to one particular goal, espe-
Occupational goal. In contrast, women in both gifte,d and
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typical populations seem rnore likely than men to be involved in, and
value, competence in several activities simultaneously (Baruch, Barnett, &
Rivers, 1983; Fox, Pasternak, & Peiser, 1976; Maines, 1983; McGinn, 1976
Terman & Oden, 1947). For example, in his study of doctoral students in
mathematics, Maines (1983) asked the students what they worried about.
The men were concerned most about their professional status and about
{heir mentors’ estimates of their professional potential, whereas the women
were concerned most about the impact of their graduate training on their
families and their other interests. They felt that graduate training was
taking too much time and energy away from other activities that they valued
just as much as their graduate training. This discrepancy eould reflect dif
fering density patterns for the hierarchy of goals and personal values held
by these men and women. That is, the women appeared to place high at-
tainment value on several goals and activities; in contrast, the men appeared
more likely to focus on one main goal: their professional development. If
this is true, then the psychological cost of engaging in their primary goal

in terms of time and energy lost for other important goals would certainly |

be less for these men than for their female colleagues.

Gender role socialization could also lead men and women to place dif
forent values on various long-range goals and adult activities. The essence
of gender roles (and of social roles in general) is that they define the activities

that are central to the role. In other words, they define what one should do ¥
with one’s life in order to be successful in that role. If success in one’s gender |
role is a central comnponent of one’s identity, then activities that fulfill this j

role should have high value, and activities that hamper efforts at success

fully fulfilling one’s gender role should have lower subjective value. Gender |
roles mandate different primary activities for men and women, The estal- |

Tished role of women is that of supporting their husbands’ careers and raising

their children; the role for men is that of competing successfully in the }

occupational world in order to support their families. To the extent thats
gifted woman has internalized this cultural definition of the fernale role,
she should order the importance of various adult activities differently thar
her gifted male peers. In particular, she should rate the parenting and the
spouse-support roles as more important than a professional career role, and
she should be more likely than her gifted male peers to resolve life’s decisions
in favor of these family roles. In contrast, gifted men, like men in general

should rate family and career roles as being equally important. In fact, sine

they can fulfill their family role by having a successful career, gifted men

like men in general, should expect these two sets of roles to be compatible
Consequently, aspiring to a high-status, time-consuming career should hav 3
high subjective value to gifted men, not only because of the rewards inherent |
in these occupations, but also because they fulfill the male gender rok

mandate.

Similarly, gender roles can influence the definition one has of successf :

performance of those activities considered to be central to one’s identity
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Consequently, the ways in which men and women con i
quirements for successful task participation and completiiimngl:;ed;&; rel—f
50, then- men and women should approach and structure their task invoi;f’e
n{zer}t differently even when they appear on the surface to be selecti ;;
similar task. The parenting role provides an excellent example of thisngro-
cess. If .males define success in the parenting role as an extension of tﬁeir
occupgtwnal role, then they may respond to parenthood with increased
wn_xz.mtmefxt bo their career goals and with emphasis on encouraging com-
petltwg drive in their children. In contrast, if women define successgin the
parenting role as being highly involved in their children's lives, they ma
respond to parenthood with decreased commitment to their career goalsy
Fur_thermore, if staying home with her children and being psychologicall :
avz}aﬂable to them most of the time are central components of a giﬂedgiwo d
an’s gender role schema, then involvement in a demanding, high-level car or
should have reduced subjective value precisely because i’t conflicts 'theer
more gentral component of her identity. e
Fmaliy, gender roles could affect the subjective value of various ed-
ucational _and vocational options indirectly through their influence on
the behaviors and attitudes of the people gifted individuals are exposed
to as.they.grow up. If, for example, parents, friends, teachers, or counselors
Prowc'l.e gifted boys and girls with different feedback on thei; performance
in various school subjects, with different advice regarding the importance
of various school subjects, with different information regarding the im-
portance pf preparing to support oneself and one's family, or with different
information regarding the occupational opportunities ’that the student
should be' considering, then it is likely that gified boys and girls will
dev'elop dlfﬁ_arent estimates of the value of various educationa%land vo-
ca@wnai options. Similarly, if the males and females around the gifted
g};ﬁ? engaie i'nldiff}‘:erent educational and voecational activitiesg;hen
oys and girls s i i i ic
Fities ooy areg;est su?::g g)i.relop different ideas regarding which ac-
The ana}ysis developed in this section suggests that the educational
and occupatmna} differences between gifted men and women result, in
i?ztl, f}'m}xlr.} sex differences in gender role definition and in the struct,ure
o bee fh ierarchy of \_raiues apd intgrests. These differences are assumed
il e refs:ult of differential socialization experiences and the inter-
Mﬂresmn_ f::) E:;ﬂturfﬂly deﬁped, and readily observable, gender roles.
o gtfte%em ically, this analysm suggests that the differential involvement
it inmex;t arfui women in ma§h~ anc.i s-cience~related occupations may
o ,va] pa (f Tom dlfferene.es in ?helr interest patterns and their per-
) l;les hor example, .bemg thing-oriented versus being person-ori-
invo}ve:m uzt ferzlnore, this analysis suggests that the differential
ocmpatioen g([:; gifted men and women in high-status, time-consuming
roopat ns that require long pgrmds of preprofessional training may
» in part, from differences in men’s and women’s psychological in-
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vestments in their family roles versus their professional roles. These
gender differences in psychological investment in family versus profes-
sional roles are assumed to result froma complex set of both psychological
and sociological forces including the internalization of gender roles, the
individual’s assessment of which jobs and roles are realistically available,
and both overt and subtle forms of discrimination operating in educational
and occupational institutions. Consequently, women may choose to limit
their investment in the professional role because they want to maximize
their investment in their family role or because they think that their
opportunities in the professional role are restricted by discriminatory
forces beyond their control, or both (see Astin, 1984; Callahan, 197%
Frieze & Hanusa, 1984; Sears, 1979; Vetter, 1981, for a discussion of the

external barriers o success gifted women face within the professions).
An adequate test of these hypotheses not only requires demonstrating
a sex difference in interest patterns and value hierarchies; it also requires
demonstrating the proposed causal link between these beliefs and the
educatjonal and vocational choices gifted men and women make. By and
these causal links have not been assessed in either gifted or more

as was true for expectations of success, the
al relations

large,
typical populations. Thus,
essential research has yet to be done. Even theugh the caus
¢it in this analysis have not been adequately studied, however, sev-
fted have assessed sex differences in

general, the data are consistent with

impli
eral large-scale studies of the gi
personal values and interests. in

the analysis in this section.
Before turning to these studies, it is important to note that the anal

yses outlined in this and previous sections have implications for individ-
ual differences within each sex as well as for sex differences. Thus, for
example, we would predict that gifted women who enter a scientific profes-
sion will be more likely to endorse a thing-orientation than gifted women
who enter other professions; similarly, gifted women who choose to be-
come school teachers should be more person-oriented than the gifted women
who go into engineering. Finally, a gifted woman who seeks out a tra-
ditional male occupation and exhibits a male-like career pattern should
have less of a traditional gender role orientation than the gifted woman
who seeks out a more traditional female occupation and a more tradp
tionally female career pattern. Several studies support these predictions
for both gifted and more moderately talented women {e.g., Callahan, 1979;
Frieze & Hanusa, 1984; Helson, 1980; Luchins & Luchins, 1980).

Sex Differences in the Values and Interests of the
Gified

In both the Terman study and the studies being conducted at Johns
Hopkins University, interests, values, and goals have been assessed for
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:nieaez;gi rzumber oée géfied individuals. These studies suggest that differ
etween gi oys and girls are evident fi :
though gifted boys and girl milar in thets et AL
: giris appeared more similar in thei
interests than comparison grou i o o es ang
: ‘ ; ps of boys and girls drawn from th
populgtmn, the gifted girls in both studies had more stm'eotjsrpit:;glenffa -
m}zlne 1mter‘est: patterns.; than did the gified boys. When asked their fa{roe'r?h
f:l:u;o sukgegts, thehglrls rated English, foreign languages compositir;ne
¢, and drama higher than did the boys. ) ’
the phyateal el Enet | d vs. In contrast, the boys rated
: » physical training, and U.S. histo i i
the girls (Benbow & Stanle : Dontany are e did
v, 1984; George & Denh ;
1925, 1930). The sex differences in i i —— s e,
el if ooy mex o n interest in mathematics were typically
cﬂneiin::]laajzlry,g \iv:lllse:afscli{gd their occupational interests and anticipated
. , ed domestic, secretarial, artistic, biologi i
medical, and social service occupati aini oherhon e
, pations and training higher th i
‘:oyg. The bf)ys expressed-more interest than the girls in high-f?tgtil: :::3
e:sz.nessire ated Gccupat.u_ms in general, and in the physical sciences
Fo)g(u;aer:ng, and thef military in particular (Benbow & Stanley 1984r
thej,r 12?53;211;’ & Pe?e?gw'?ﬁ; Terman, 1925, 1930). Finally whex; aske{i
me activities and hobbies, similar diffs 8 in i
patterns emerged. At ail ages, the fe : liking and spondins
: . . males reported likin d i
more time than the boys readin iti icipating in o et
time g, writing, and participating i i
of activities related to arts and , . o ang dreme Th
) erafts, domestic skills, and dra
;:i;sj ;:Sport;d tof;};endlrég more time engaging in sports workir:;‘u?:}f
an s, and being involved with scientifi ;
electronic hobbies (Fox, 1976; McGi Torman. 1605, 1omper
e & O bies | , ; McGinn, 1976; Terman, 1925, 1930; Ter-
pemc{ie;;der1 stereotypic patterns of differences also emerged on tests of
porse Ln.radues, occupational values, and personality traits. The Allport-
pamop- u:i sey Scale of Values was given to many of the chﬂdrenpwho
Scorec;};?ti nz }I:he s;udles at Johns Hopkins. The gifted girls typically
igher than the gifted boys on scal i
poore : ' ales that tapped social and aes-
Sc:g; :::h:es, whereas thg boys typically scored higher than the girl: ?}?1
Cooree &ai}ta;;fed tlllg%etlléal, economic, and political values (Fox, 1976;
enham, ; McGinn, 1976). Simil ( ’
o inn, . Similarly, on the Strong-C -
am; i:tf}x;esf: I.nventory, the girls scored higher than the boys ogxi s?}rcrilgl
- qi ; t:t;fg ;it)erest.s. Butl} boys and girls, however, scored equally high
on investigative interests (Fox, P i
197(51;t§}e01ige & Denham, 1976; McQinn, 1976) , Fasternals, & Feiser,
18 also of interest to note that th'e b evi
ers : oys evidenced a m idi-
Scif:éﬂﬁglhset qf 1nte.restts on the Strong-Campbell tests; tha(ir{iasm:;i]y
Bt igh on n?vestlgative interests and low on most other intérests
torm ¢ ﬁ':ét, the girls scorgd l}igher than average on several interest c}us:
and gicts Inn, 1976). A similar discrepancy emerged when gifted boys
were asked to rate several occupations on a Semantic Differ-
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ential Scale. The boys gave positive ratings only to traditional male sci-
entific and mathematical professions; they rated the female professions
and the homemaker role quite negatively. The girls, on the other hand,
gave both male- and female-typed professions positive ratings, and they
gave the homemaker role as positive a rating as that which they gave
their most preferred professional occupations.

A similar pattern emerged from the most recent data from the Ter-
man sample (Sears, 1979). The gified men and women were asked to rate
how important each of six goals were to them in making their life plans
during early adulthood. Men rated only one area (occupation) as being
more important; in contrast, the women rated four areas as being more
important {family, friends, richness of one’s cultural life, and joy in living).
These data suggest that the gifted women desired a more varied or mul-
tifaceted type of life. One other pattern characterized the responses of
these gifted men and women. Consistent with our hypothesis, the men
rated family and occupation as of equal importance, whereas the women
rated family as more important than cccupation.

Summary

There are clear differences in the interests and values of gifted males
and females. Furthermore, these differences reflect gendernstereotyped
patterns: females are more likely to hold social and aesthetic values, and
males are more likely to hold scientific values. In addition, females rate
the homemaker role as positively as they rate professional activities, and
they rate a good family life as more important to their life satisfaction
than a successful career. These results are consistent with the analysis
linking values to sex differences in educational and vocational choices.
Additional support for this hypothesis comes from a recent report by
Benbow and Stanley (1982a). Gifted girls in their study were jess likely
than gifted boys to take advanced mathematics in part because they Hked
language-related courses more than they liked mathematics courses. In
addition, in their gifted samples, Benbow and Stanley (1984) found weak
but consistent positive relations between liking biology, chemistry, and
physics and having plans to major in these areas. In their study, the
possibility that sex differences in subject area interests might contribute
to sex differences in anticipated college major was not assessed (or if it
was assessed, the data were not presented).

Thus, although there is some support for the hypothesis that sex
differences in values have an impact on gifted students’ educational and
vocational choices, this hypothesis has not been adequately tested. In
most studies documenting sex differences in interest patterns, personal
values, and goals and aspirations, the mediating role of these differences
in educational and vocational decisions has not been assessed. Longitu-
dinal studies exploring the possible causal links between values and
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achievement-related choices are needed. More information is also needed
on the relation between gender role schema and personal value:e ed
interests. Finally, more information is needed on the origin of etlil']f
ferences, as well as individual differences, in values. P

The Influences of Parents, Teachers, and
Counselors on Educational and Vocational
Choices

As I noted earlier, sex differences in educational and i i
are undou.btejdly shaped in part by differential sociaiizzgic::st:gérciﬁ;l:izs
Several studies have documented the importance of secial support fro .
pare.n.ts, teachers, and counselors in the lives of women who fnake norrzn
traditional educational and occupational choices (Barnett & Baruch 1978t
Casserly, 19&0). Perhaps gifted girls make rather traditional educa’.tional,
and occupational choices because they receive inadequate social support
for a}ternative choices. It is to this issue that I now turn. Before discugpio
specific studies, however, a general overview of the ways in which sc? ng1
agengs gaiz influence achievement-related choices is useful .
ocial agents can influence educational and o | i
through a variety of subtle and blatant means (for : ﬁ?ﬁ?&iﬁfﬁ
Eccles & H?ffman, 1984). Through their power as role models, social
agent:s provide the information that shapes children’s stereotype; of a
propriate occupations for males and females as well as children’s broadf ‘
view of the educational and vocational options available to them. It savaemr
regsonable to assume that gifted children, like more typical ;grou 8 0?'
children, are gxPosed to a gender role biased set of role models. ’f{‘ci:| the
f‘oxltsrgi that this is tme, gifted males and females should develop gender
ol » i;i{i):z?ed beliefs regarding appropriate educational and cecupa-
Social agents can indirectly affect educational i i
through their influence on children’s seIf-concepts?Zir‘:;ﬁ:;llfﬁtllzzofsg
prefﬁrgnces_. For ’example, parents have ample opportunity to curn;nent
{t)}?et‘ e1;'1 ‘ci};lldr’en s academic performance, and these comments influence
: 'u‘ children’s self-concepts. Parsons, Adler, and Kaczala {1882), for
xa{r}nple, found that parents who attributed their children’s good Ir’aath
tg;;aA es to har‘d‘ work tended to have children with lower confidence in
e;r math a_b_xhty than parents who attributed their children’s good math
Egi!i{i Iestg) ablﬁty, Furthermo_re, the_ p.arents of high-ability girls were more
o iu arr} t eiparents of hlgh.-abihty _boys to make such an attribution.
s rprisingly, then, the.l}lgh-ablhty girls in this sample had less
idence in their math ability than the high-ability boys, Whether a
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similar bias characterizes parents of gifted children has yet to be deter-
mined.

Social agents can also influence children’s view of the educational
and vocational world through explicit and implicit messages they provide
as they counsel children. Social agents, especially parents and school
personnel, give children information about the occupational world and
the need to prepare themselves for that world. To the extent that these
messages are gender role stereotyped, boys and girls will internalize
different views of the occupational world, different ideas about their po-
tential involvement in that world, and different ideas regarding the need
to be able to support themselves. Each of these differences has implica-
tions for the educational and vocational decisions of gified, as well as
more typical, males and females.

Peers also take part in this process. Students discuss with their friends
the options they are considering; the opinions and reactions they receive
from peers are often gender role stereotyped {see, for example, Frieze &
Hanusa, 1984; Kavrell & Petersen, 1984; Tresemer, 1976). Since peer
acceptance is so important during the adolescent years (Kavreil & Pe-
tersen, 1984), the gender role bias in adolescents’ reactions to each other’s
plans may limit the educational and vocational options considered seri-
ously by gifted females at a time when very important achievement-
related decisions are being made. Fear of peer disapproval could also lead
gifted girls either to drop out of or to refuse to participate in gpecial
programs for the gifted.

Social agents can influence the educational and vocational decisions
of gifted individuals more directly by actively structuring the options that
are offered to gifted boys and girls. For example, entry into accelerated
or special programs depends on being identified as gifted by school per-
sonnel, To the extent that the process of identification is sex-biased, gifted
girls and boys may differ in the opportunities they are offered to develop
their skills. Parents can also either limit or broaden their children’s
educational and vocational options by the economic, as well as psycho-
logical, support they provide for various options. Families with limited
resources are generally more willing to invest these resources in their
sons than in their daughters (see Eccles & Hoffman, 1984). If a similar
preference characterizes families with gifted children, then gifted males
will have more opportunities for special and advanced training. Such
differences, if they exist, not only limit girls” options directly, but can
also limit the development of gifted girls’ preferences because they restrict
the range of experiences gifted girls are exposed to. Computer camps are
an excellent example of this latter process; boys outnumber girls at com-

puter camps by at least a factor of 4 (Kiesler, Sproull, & Eccles, in press).
Clearly, parents are spending more money sending their sons rather than
their daughters to computer camp. Why this might be so has yet to be
determined. But the long-term implications of this difference for the fu-
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ture educational gnd vocational decisions of math-talented boys and girls
should be cl'ear; since math-talented girls are having less opportunity to
fievelqp th'el-r computer skills, an interest in computing, and confidence
in}th:—:;:'d all):uhty to master the computer, they will be less likely than math-
alen oys to enroll in computer courses and to ente i

e oestone. T computer science

Several mechanisms of influence have been suggested in this section.

Few of the _hypotheses s.uggested have been tested directly in typical

;nuch less g;fte;i, populations, There is evidence, however, for differentiai
reatment of gifted males and females by social agents d this i

: . i ,and{

is reviewed in the next section. & e this literature

Parenis

In both thg Terman and the Johns Hopkins studies, the parents of gifted
boys and girls acknowledged their children’s general intellectual talents
Th.e sex of the gifted child did not affect the parents’ estimates of the;
chlldrgn’s general intelligence; it did, however, affect parents’ estimates
of their children’s specific skills. For example, parents in Terman’s stud
rated the boys higher than the girls on math and mechanical ingenuit, )’
they re.ited the girls higher than the boys on drama, music, and genergi)
de?:terlty. Since this pattern of sex differences also char;acterized the
chi‘!dren’s performance on standardized skill tests, the direction of cau-
sality for th_ese data is not clear. The parents’ estimates may have re-
flected the differences they were observing in their children, or the parents
may h‘ave. helped to create the behavioral differences throu’gh differential
sccméma;c;on practices (Terman, 1925).
ender role bias in parental beliefs is more clear on oth

Pgrez.lts in the Johns Hopkins studies were asked their occvf;a]?i?)?::;r::
pirations for their children. The majority of the parents of girls (between
89 a'nfi 94 percent in one study) expected their daughters to follow the
%ra(iltlonfal occupational pattern for females of working for a while and
then taking time out to raise their children {Brody & Fox, 1980; Fox
1982). The parents were also more likely to expect their sc:ms to ’ente;
math-rglated or scientific fields (Brody & Fox, 1980 and to provide their
sons with math- and science-related toys, kits, and books (Astin, 1974)
Finally, parents of daughters reported noting giftedness in their ciliidrer;
at a l_ater age than did parents of sons (Fox, 1982) and were often guite
surprised when informed that their daughters might be gifted (Fox, per-
Sfm.al communtication). Thus, although parents have a generally pos‘:itive
attitude towar‘d their daughters’ intellectual talents, they do not appear
tobe encouraging their daughters to develop these talents in occupational

?Ursults. Afld n lI}al}y cases tlles‘ pp 1 i
2 y a ear to underest—llnate -
their daugh
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Teachers and Counselors

The data on teachers are guite mixed. On the one hand, Terman (1927,
1930) found teachers to be quite positive toward both gifted boys and
girls, and to rate gifted girls more positively than gifted boys in terms of
their performance and competence on most subjects and on deportment.
In addition, boys were more often reported as being weak in at least one
subject. On the other hand, both Terman (1927} and Fox (1982) found
that teachers were less likely to identify girls as gifted or to recommend
them for accelerated educational programs. Furthermore, to the extent
that teachers held negative stereotypes of gifted children, their stereo-
types of gifted girls were more negative than were their stereotypes of
gifted boys (Selano, 1977). Finally, when teachers were found to treat
boys and girls differently in the classroom, these differences were most
marked among the brightest students (Brophy & Good, 1974; Parsons,
Kaczala, & Meece, 1982).

Fox (1976) found evidence of active resistance on the part of some
teachers to continued accelerated math training for the girls who had
participated in the Johns Hopkins Summer Accelerated Math Program.
Furthermore, the presence or absence of teacher and counselor support
was the major factor distinguishing between the girls who continued and
the girls who chose to drop back into a more traditional math program.
Similarly, in their study of female mathematicians, Luchins and Luchins
(1980) found that 80 percent of the females, as compared to only 9 percent
of the males, had encountered active discouragement from continuing
their math training; this discrepancy was especially pronounced during
the college years. :

Evidence regarding the role of counselors is sparse. In general, coun
selors have not been found to be especially encouraging of nontraditional
educational and occupational choices for either boys or girls {see Eccles
& Hoffman, 1984), even among gifted students. For example, counselors
have been found to actively discourage gifted girls from continuing their
accelerated math training programs tFox, 1976). Likewise, more than a
quarter of the gifted adults interviewed by Post-Kammer and Perrone
(1983) reported that their high school counseling had been poer or in-
adequate. Benbow and Stanley (1982h) found that less than 12 percent
of the gifted students they identified in their talent search were partic-
ipating in any special programs. And girls were less likely than boys to
be among the few who did receive these special opportunities: only 6
percent of the girls compared to 11 percent of the boys were in special
programs.

These results are especially disturbing given the growing body of
evidence that teachers and counselors can be an impertant source of
encouragement for gifted girls. Several studies have demonstrated the
positive effect of supportive teachers and of well-designed classroom i
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tfarvention programs on gifted and talented girls’ educational and voca-
tional plans (e.g., Brody & Fox, 1980; Callahan, 1979; Casserly, 1980;
Fox, 1976; Fox, Benbow, & Perkins, 1983; Sloat, 1984; Tobin & Fox, 1980,
Tomlinson-Keasey & Smith-Winberry, 1983). Casserly (1980 ide;atiﬁeci
the 20 school districts in the United States that had the best record of
enrollment by talented females in their advanced placement (AP) courses
in math and science. She interviewed students, teachers and counselors
at the;se schools regarding the factors that they believe’d accounted for
the high participation rates of the female students in these courses, Sev-
eral themes emerged rather consistently across the districts: early ;'}iace~
Igent in a cqrricuiar track that leads autematically to the AP courses:
%ugh proportions of females in the classes from the beginning of the track:
ing sequence; acti_ve efforts to allow female friends to stay together in
these courses; fxctwe support of the females’ interests, confidence, and

per?xaps most importantly, participation in class activities; acti;e re:
cruitment of younger females into the courses by the AP teaciaers and b

theﬁolder female students; active career counseling by AP teachers with irji
their classes; and creative, noncompetitive instruction in the AP classes

.Casserly’s study clearly suggests that supportive teachers can piay;
an §mportant role in encouraging gifted and talented females to develop
their rpath and science skills and to consider seriously careers in math
and science. O?her studies provide support for this hypothesis. For ex-
ample, women in nontraditional fields often cite the positive influence of
a supportive teacher on their career goals (Barnett & Baruch, 1978; Bos-
well, 1978; Luchins & Luchins, 1980). Casserly’s study also inéiicateé that
early acceleration may be important. '

Se‘veral studies suggest that adolescent gifted girls are less attracted
to special programs, particularly in math and science, than are adolescent
gifted bays. (Fox, 1976; Fox, Benbow, & Perkins, 1983: Tobin & Fox
1980). In contrast, accelerated programs begun in elementary school have;
at least ag many female as male participants. Furthermore, both girls
and boys enrolled in such pregrams retain their acceleréted status
throughout high school and are graduated at an earlier age than their
ponaccelerated peers without any apparent deleterious effects on their
lntelif?ctuai and social development (cf,, Callahan, 1979).

Fn}ally, Casserly’s study points to the importance of instructional
str.ategws themselves. The AP teachers in her study were especially likely
fza include career counseling in their courses; to use noncompetitive teach-
ing_strat.egles; to include applied concerns drawn from fields such as
engineering, design, medicine, and architecture; to stress the creative
tomponents of math and seience rather than facts and word problem sets;
gnd to bf.a actively committed to nonsexist education. Observational stud:
;zs of _scsenge teachers suggest that a similar set of characteristics dif-
thretnnates teachers who produce high levels of interest in science among

eir fernale students from teachers who do not (Kahle, 1984),
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Further support of the importance of these characteristics is provided

by Fox (1976). Concerned with the low participation rates of gifted girls
in the special program being offered at the Johns Hopkins University for
gifted children, these researchers designed a special math class to attract
females. This class incorporated many of the “girl-friendly” principles
uncovered by Casserly (1980) and Kahle (1984): Tt was taught by women
who used cooperative learning strategies and included career guidance,
and all of the students were female. The class was successful in increasing
the participation rates of gifted female students, but longitudinal follow-
ups indicate that the long-range impact of this experience was minimal,
suggesting that one-shot interventions may not be effective in producing
lasting change. Girl-friendly practices may need to be a continuing part
of gifted girls’ educational experiences (Brody & Fox, 1980).

Stydies from a variety of sources suggest that girl-friendly practices
are not typical, especially in math and science classrooms. Many teachers
use competitive, motivational strategies, especially in junior and senior
high school math and science classes {Brush, 1980}, and few include career
counseling in their courses {Parscns, Kaczala, & Meece, 1982). Substan-
tive increases in the number of teachers using girl-friendly practices will
depend on incorporating sex equity instruction into teacher and counselor
education programs, into educational inservice training programs, and
into higher education’s affirmative action programs.

Future Directions for Research

Throughout this chapter, I have noted weaknesses in the research lit-
erature on gifted females. In summary, I recommend areas in which
continued research is particularly needed.

General Problems

Sparsity is the most glaring problem in the research literature on gifted
fermnales. The research base also suffers at times from the lack of a coherent
theoretical framework. As a consequence, studies tend to be isolated from

one another and tend to focus on limited subsets of variables, making |

integration of the field difficult. Systematic programs of research that
are guided by a comprehensive theoretical framework are needed. I have
outlined one such framework; it could be used to design systematic pro
grams of research on the processes that influence the development and

maintainence of sex differences in the educational and vocational choices ¢

of gifted individuals. As [ have noted throughout this chapter, very few
of the hypotheses implicit in this framework have been adequately tested
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The existing research literature also suffers fro

to.many studies on sex differences in achievement b;?l:vgz(;: %f:rr?:;m?;n
failure 3‘.0 assess the impact of the variable under study 0;1 mfiles}’r ' g
femal.es 'achzevement-related behaviors. Much existing research pr i{:in

deseriptions of sex differences on variables assumed to influence E;c?l\ir .
ment-related behaviors but fails to test whether these differenc are
actgaﬂy wr;esponsible for the sex differences in achievement-relatzfi ?}re
havm‘rs. For exgmple, Benbow and Stanley (1980) reported a signific e;
sex difference in gifted seventh-grade students’ scores on the ggf[‘l and
f:onciuded that this difference is responsible for differential enrolimant
in advanced math courses. Such an inference is not warranted on logiizl
grounds and has not bee_n supported by subsequent empirical study.?
Researchers need to exercise great caution in extrapolating beyond thy:

dat:a to make causal inferences regarding the possible 10ng—ra§ ei 9]1_1‘
cations of sex differences obtained on putative mediating V&riablgs \13‘?;::%1-
zu;c] ;;15 a;{propria}ti iongitudinal studies, it is simply not known w:het;ez-'

cular variable medi i i i
@ particular variable Gre;i::.tes sex differences in achievement-related

Longitudinal i :
Sociszz Iizcrzt?gn Studies of Psychological Development and

Ther.e is a clear need for comprehensive, longitudinal, multiple-w
studie?s of the processes and variables that shape the ;ducatifn 1 av(ei
voeatmn.al c}.mices of gifted males and females. Because such studi:s ra I;
on muitivariat.e regression procedures, causality cannot, strictly s eeky
mg, bg determined. But by including all those variables t'hat mi yhtpha ‘
a significant Igngipudinal effect, such studies can be used to afsess ?;::
Ip;;c;babie rel_atwa importance of various factors as they operate in the
Sev:::} seiftmg._ Fu_rthermore, by measuring all the relevant variables at
_ points in time, researchers can statistically model the interre-
lations among the variables under study. )
Sure;['(())fatcljgrt{lgl};ish_ this g:_)al3 a c_omprel_lensive study should include mea-
i v} dowu}g‘sgma]1zat10n’varxables: parents’ attitudes, parents’
i s :I:; ac}’lmvﬂ,:ies, palTents plans for their children’s educational
i spo m, eachers behav;qrs and attitudes, childrens’ participation
- peerSpE grax}‘;xs, ?.nd the attitudes and advice of both school counselors
e eer . ! qually important are 'the following attitudes and beliefs of
et .tE) reeptions of peer re.actmns to various educational and veca-
ranee galons, gende_r r?le beliefs, self-concept, personal values, long-
ange goals and asplr_atmns, career orientation versus family or com-
ity orientation, thing- versus person-orientation, stereotypes of var-
{
In a subsequent foliow-up of a subset of these students, sex remained a significant predictor

of course enrollment
patterns ev i gl N
on the SAT (Benbow & Stanley ,erllgasf.t?.t)e.r the sexes were equated statistically for their scores
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jous educational and occupational options, anxieties, and the subjective
value attached to various educational and occupational options. I such
measures were gathered in several waves across the secondary school
and college years, researchers could begin to assess how parents and
teachers influence the attitudes and beliefs of gifted students and how
these beliefs, in turn, influence the early educational and vocational choices
of gifted females and males. Researchers could also begin to assess how

parents, teachers, counselors, and peers directly affect the educational
and vocational options that are considered by gifted females and males.

Some longitudinal research offorts are currently underway. For ex-
ample, the gifted students originally identified in the Johns Hopkins
Talent Searches are being followed up as they move through high school
and into college. Small subgroups of these students were given an exten-
sive battery of questions tapping many of the constructs outlined in the
previous paragraph, but the psychological data available on most of the
gtudents is much more limited. To date, predictive equations based on
the available data have accounted for only a small portion of the variance
in gifted students’ course enrollment and college major decisions (between
10 and 20 percent of the variance in high school enrollment in advanced
math courses, Benbow & Stanley, 1982a; and between 1 and 7 percentof
the variance in anticipated college major, Benbow & Stanley, 1984). The
low predictive power of these findings is cogent evidence of the need for

more broad-based, theoretically oriented studies.

Studies of Adult Development

More extensive longitudinal and bio
unravel the factors that influence the educational and vocational behavior

patterns of the gifted across their life spans. Such studies need to focus
on issues such as (a) the internal and external factors that either inhibit
or facilitate gifted women’s, as well as gifted men’s, occupational devel
opment; (b) the shifting priority patterns of gifted men and women &cros
their life spans; (¢} the internal and external factors that Jead some gifted
women to change their priorities substantially in either a traditional or

nontraditional direction; (d) the benefits to both gifted women and society ¢

of their committing time and energy to their families and communities,
and {e) the kinds of support that are necessary to allow gifted women of
various ages to move into t
with their talents.

Longitudinal studies of this magnitude are very expensive and 1e |

quire the commitment of either a team of researchers or a research i

stitute. The Terman data bank is one source of existing data that is being
used to explore some of these issues, Given the major changes that have

occurred over the last 20 years in this culture’s gender roles, howevel

graphical studies are also needed to |

he occupational world at levels commensuraté
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new life-span longitudinal studies fi i
. ocusing on th j -
of gifted women need to be initiated. B ¢ upcoming generations

Developing and Evaluati . .
Programs for Gifted Giﬂ;ng Effective Educational

Mcg‘e inforr;xation is needed on the most effective kinds of educational
;r; ;(;ru?sg ir;g programs for gifted boys and girls. Gifted girls may show
articipation in certain enrichment-type and
for math and science durin . e ograms
g the secondary school years b
such programs less appealing than do gi T e b ey nd
gifted boys or gifted boys’

{Callahan, 1979). Very few studie i H ol
3, . i s have examined whether i

sio}g}rgn c;s I;IOI'B atiractive to, or more effective with, boys oa; 1;?;20132;
ch study demonstrated that different ty , i :
pes of math enrichment

grams are needed to attract equal number i Is (Fox,

; s of gifted boys and girls (F
Benbow, & Perkins, 1983). More research is needed on the tnge; 2f( piz-,

grams that would be most effective i Hitati
e o atorts. ve in facilitating the development of

Effective Counseling Programs

i..:;i;;&;bkgf)t\;m afl‘)fogt the most effective means of providing gifted boys
¢ with sufficient information on which to b i i
and vocational decisions. If society’ i fred some Nosm
: . v's goal iz to get gifted wo to i
a wider range of occupational opti i i itionatiy aor
ptions, including such traditi
fields as math, engineerin i e thon cortan o ©
' , g, and the physical sciences, th
seling practices are not ade g to maintain son.
quate. The forces operati intai
der-stereotyped decisions igui e o ation dontenmd
are ubiguitous. Effectiv d i i
to counter these forces will requi : o e
; quire comprehensive, long-te i
programs that involve as man ial agents e
v of the relevant 1 i
B e : social agents as possible
, programs that involve parents and th i ’
as teachers and counselors in idi i ris v e
providing gifted girls with al i
models, alternative education i e ot
: , al and vocational experi i
information on the educatio i ST A
nal and vocational opti i
the prerequisites for entry i O
ry into these opportuniti i
Lo rerequisites : es, active encouragement
‘ placement courses in math i i
; : and science as well as
mngéspi;rinjnior?;gfn lfz}nguageis, more extensive information on the neég
self for financial independence, m ive i i
b T e . , more extensive information
: grate family plans with vari iti
o ‘ : ious traditional
Fi;t;_z;}dig}élz}x;g?r;:tiin?, ing-support for making nontraditional choii:sd
) ental studies are needed to test i '
such alternative counseling procedures. st the effectivencss of

Identifying the Gifted

Th . - . - -
recz I}I):;)}ces;es involved mlidentifymg children as gifted and talented and
ending them for either accelerated education or special programs
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are not well understood. Very little is known about the criteria, other
than standard IQ scores, that parents, teachers, and counselors use to
judge students’ giftedness. It may be that gifted females are more likely
to go unnoticed than gifted males. Furthermeore, the research reviewed
earlier in this chapter suggests that gifted females may be more likely
than gifted males to ignore or underrate their own talents, thersby par-
ticipating passively in their own invisibility. Both of these processes need
to be studied and alternative remediation strategies need to be evaluated.

Adult Education and Occupational Supports

The sparsity of high-quality adult education and training programs is
yet another factor that may be inhibiting the oecupational development
of gifted women. FEducational and occupational training systems are now
designed to mesh well with the life patterns of men. They also tend to
operate on the implicit assumptions that late entry into professions such
as medicine, law, or the sciences and less than complete devotion to one's
profession are bad ideas. Both of these assumptions need to be evaluated
empirically because they serve to discriminate against gifted women’s
entry into and advancement in high-status professions. In addition, ed-
ucational and occupational support programs that are specifically de-
signed for gifted women who have life patterns different from those of
gifted men need to be developed and evaluated. Such programs should
be responsive to the fact that the educational and occupational patterns
of many gifted women are influenced by their desire to spend significant
amounts of time raising their children. This priority should be acknowl-
edged as being legitimate and the assumption that late entry into edu-
cational or occupational training programs signifies lack of commitment

should not be made.

Conclusion

As is true for all men and women, gifted men and women differ in their
educational and occupational patterns in a gender-stereotypic fashion. In
this chapter 1 have explored why this might be true and have outlined a
research agenda to study these hypotheses. Gender role beliefs and schema
seem to be especially important influences in that they affect both ez

pectations for success and the subjective value individuals attach to par |

ticipation in various educational, occupational, and family-related pursuits.
The beliefs and behaviors of parents, teachers, counselors, and peers are
also critical. These socialization agents appear to lack confidence in gifted
girls’ ability or motivation to succeed at demanding educational pro-
grams. They do little to foster gifted girls’ perception of these programs

SEX DIFFERENCES

as valuable and important, to help gifted girls evaluate the relative im-
portance Qf careers and family as well as the absolute importance of
economic independence, or to provide gifted girls with accurate and de-
tailed information about the educational and oceupational options avail-
able to t?}em. Given the omnipresence of gender role prescriptions regardin,
appropne}te life choices for females, parents, teachers, and counselori
must actively encourage gifted girls to develop nontrad’itional roles.

Beferences

Astilgz, g i (1\1;1984;1)1, %c(;ldemic scholvarship and its rewards. In M. W. Steinkamp
Pres;;, . Maehr (Eds.), Women in science (pp. 259--280). Greenwich, CT: JAI
Atki , . N .
1§10I$‘J . W. (1964). An introduction fo motivation. Princeton, NJ: Van Nos-
Babcock, F. L. (1941). The U. 8. collg
, . .S, ge graduate. New York: Macmill
Bandura, A. (1‘977). Sglf-efﬁcacy: Toward & unifying theory of beh;v?or; chan
B };‘s;ifc}g)lcgzgc;é)l?evww, 84, 191215, &
ar-Tal, D. . Attributional analysis of achi - i
. Uliz&' Ef gducatioml Research, 48, %513—‘%7?: tevementrelated hehavior. fie-
arnett, R. C.,
r;on. & Baruch, G. K. (1978). The competent woman. New York: Irving-
g;;ubg}; % . ];argetstt, Rf & I!{jivcers(,l(ésg} ggg.‘z). Life prints. New York: McGraw-Hill
,C. P, aniley, 4. C. . di i i
B Fact or artifact? Science, 210, 1262-12)(64.Ifferences n mathematical ability
enbcf;‘w", C&_P., & Stan_ley, 4.C. (19'823). Consegquences in high school and college
of sex 1ffe1_-ences in mgthemamcal reasoning ability: A longitudinal perspec
B tt)lve. American Educational Research Journal, 18, B98-622. pershee
engw, C._P., & Stanley, J C. {1982h). Intellectually talented boys and girls:
B ducational profiles. Gifted Child Quarterly, 26, 8288, B
en (i)w,'(}. P.& Stanley: J . C. (1983). Bex differences in mathematical reasonin
Ben;l 111%1: Ii\)&oge éactsz. Science, 222, 1029-31. g
ow, C. P., & Stanley, d. C. {1984). Gender and the sci jor:
mathemgtlcgiiy precocious youth. In M. W, Steinkazf;egc&mf}?\;a?h?&cg O}f
8 Wi)nu:n in science (pp. 165-196). Greenwich, CT: JAL Press. ‘ o
oswell, S. (1979}, Nice girls don'f study mathematics: The perspective from ele-
mentary school ._Paper presented at the meeting of the American Educational
B &ReSfargthAssoaatmn, San Franeisco, CA. -
rody, L., ox, L. H. (1980}. An accelerated intervention
xt;::}}zy glﬁt:ed lgirls. in L. H. Fox, L. Bredy, & D. Tobinpzégga}m;g;:enr? 2::2
em . . o -
i S}ity Tather atical mystiguee (pp. 164-178). Baltimore: Johns Hopkins Univer-
rophy, J. B., & Good, T. (1874). Teacher-student ] ips:
Bmssﬁq;e?lcgegbyzw York: Hait, Rinehart &!aﬁgstg?ir.ltwnshtpb. Causes and con-
) Hfést&n: N Bnﬂc:};;sr.agmg girls in mathematics: The problem and the solution.
allahan, C. M. (1979). The gifted and talented w
_ / oman. In A. H. Pas
The gifted and talented: Their education and development. The ses\:i?y“jeéggf;;

yearbook of the National Societ L 1
T e e Pressc?cze y for the Study of Education. Chicago: The

291



o

' 292 ECCLES

Casserly, P. (1980). An assessment of factors affecting female participation in ad-
vanced placement programs in mathematics, chemistry, and physics. In L. H.
Fox, L. Brody, & D. Tobin (Eds.), Women and the mathematical mystigue (pp.
138.-163). Baltimore: Johns Hopkins University Press.

Cooper, H. M., Burger, J. M., & Good, T. L. (1981). Gender differences in the ac-
ademic locus of control beliefs of young children. Journal of Personality and
Social Psychology, 40, 562-5T3.

Crandall, V. C. (1969). Sex differences in expectancy of intellectual and academic
reinforcement. In C. P, Smith (Ed.), Achievement-related behaviors in chil-
dren (pp. 11—-45). New York: Russell Sage Foundation.

Crandall, V.J., Crandail, V. C., Katkovsky, W., & Preston, A. (1962). Motiva-
tional and ability determinants of young children’s intellectual achievement
behavior. Child Development, 33, 643-661.

Dunteman, G. H., Wisenbaker, J., & Taylor M. E. (1878). Race and sex differences
in college science program participation, Report to the National Science Foun-
dation. North Carolina: Research Triangle Park.

Dweck, C. 8., & Licht, B. G. (1980). Learned helplessness and intellectual achieve-
ment. In J. Garber & M. E. P. Seligman (Eds.), Human helplessness: Theory
and applications. New York: Academic Press.

Fecles, J., Adler, T. F,, Futterman, R., Goff, 8. B., Kaczala, C. M., Mesce, J. L, &
Midgley, C. {1983). Expectations, values and academic behaviors. In J.T.
Spence (Ed.), Achievement and achievement motivation (pp. 7 5—146). San

Francisco: Freeman.
Eccles, J., Adler, T. F,, &
test of alternate theories,

Meece, J. L. (1984). Sex Qifferences in achievement: A
Journal of Personality and Social Psychology, 46,26~

43.

Fecles, J., & Hoffman, L. W. (1884). Sex roles, socialization, and cccupational be-
havior. In H. W. Stevensen & A. K. Siegel (Eds.), Research in child development
and social pelicy. (Vol. 1, pp. 367_420). Chicago: University of Chicago Press.

Eccles Parsons, J. (1983). Attributional processes as mediators of sex differences in
achievement, Journal of Fducational Equity and Leadership, 3, 19-27.

Eecles (Parsons), J. (1984). Sex differences in mathematics participation. In M. Ww.
Steinkamp & M. L. Maehr (Eds.), Women in science, (pp. 93—138). Greenwich,
CT: JAI Press.

Fox, L. H. (1976). Sex differences in mathematical precocity: Bridging the gap. In
D. P. Keating (Ed.), Intellectual talent: Research and development (pp. 183-
214). Baltimere: Johns Hopkins University Press.

Fox, L. H. (1982). The study of social processes that inhibit or enhance the devel:
opment of competence and interest in mathematics among highly able young

women. Final report. Washington, DC: National Institute of Education.

Fox, L. H., Benbow, C. P., & Perkins, 5. (1983). An accelerated mathematics pre
gram for girls: & longitudinal evaluation. (. P Benbow & J. Stanley (Eds.,
Academic precocity: Aspects of it development (pp. 113—131). Baltimore: Johus
Hopkins University Press.

Fox, L. H., & Cohn, S. J. (1980). Sex differences in the development of precocious
mathematical talent. In L. H. Fox, L. Brody, & D. Tobin {Eds.), Women and
the mathematical mystique (pp. 94-111). Baltimore: Johns Hopkins Univer
sity Press.

Fox, L. H., & Denham, 5. A, {1974). Values and career interests of mathematically
and scientifically precocisus youth. In J. C. Stanley, D. P. Keating, & L. i
Fox (Eds.), Mathematical talent: Discovery, description, and development. {p%
140—175). Baltimore: Johns Hopkifis University Press.

SEX DIFFERENCES

Fox,agbg&é’;s;imak,és. RI, & Peiser, N. L. {1976). Career-related interests of
adolescent ys and girls, In D. P. Keating (Ed.), Intellectual talent- Re Oh
P e &p}?ent. (pp. 242-261). Baltimore: Johns Hopkins Univeréit S;rarc
M, W étemkanusa&B. H. {1984). Women scientists: Overcoming banyiersesis-
‘W. 8 amp M. L. Maehr (Eds.), Women in science ( s
p Grezenw:ch, CT: JAI Press, e (pp. 139-164).
rieze, L. H., Whitley, B., Hanusa, B. H., & M '
. L 3 ] . -3 H i
;hgaretxcal models for sex differences in cails:lg}aiétgl;&i?)izs).f eng the
oo al u{'{;. gex 8I:’()El)es, 8, 333-343. oF success and
rge, W.C,, enham, 8. A. (1976). Curriculum i
: . expe i
;::::ithdir;zezzzm:zllytt?lented. InD P Ke'ating (Ed.), Intellzct?tg}e;tl’zfxlﬁr;i’g:: th;
rar il deve Jp{;;g T)p%c})?i;lgli. ?altlmore: Johns Hopkins Univeréity Plfz:s
‘ LW J. . st [ i X
- mgtgn,(g(gla}jﬁ% psonon Educagf) g}l"coﬂege alumni (Bulletin No. 10). Wash-
elson, R. . The creative woman mathematici
_ cian. In L. H.
E;é::?n h;EdIs{.), Women fmd the mathematical mystique (pp °§’3§‘5i""§¥ » &
o er. Co 2 s Hopking University Press, . - Balti
caigi ’t 1. . {1983). Self-perception and the career aspirations of math i
o hy a eiltgi female adolescents. Journal of Vocational Behavior 22 : ey
LI/}. %3?%%;111‘.3(;5:}82. geine& wi}i;h doctorates in science and engi’nee’rir?; 611
] sy - Préss.' aehr (Eds.), Women in science (pp. 197-216).
uaton, A. C. (1983}, Sex-typing. I i
- yping. In E. M. Hetherington (Ed ]
Iﬁrsychologgt. Vql. 4. Socialization, personality, an?it;}ocial cét)a’ %ﬂﬂdbOOk okl
. e‘; o Wy velopment (4th ed.).
e, J. {1884). Girl-friendly science. Pa
_ rif . Paper presented i
Ka Vir!zlleélc&n gss;cmtwn for the Advancement of the Sci:;cigeb?ésve%tgkOf the
roll, 5. M, & Wetgt}:':ie:];aAm S &i 1}&348411. l;;tbems of achievement in early adoles-
. 2;6). greenwich, inmp & . L. Maehr (Eds.}, Women in science (pp. 1—
iesler, 8., Sproull, L., & Eccles J {in
' . L., , d. press). Poolhall i
Lewi‘gﬂ?e?l :}ré é?e T?;::ture of conllputing. Psychology ;} i%o;ﬁgsbi];ﬂtxzr games:
. K. . conceptual representati .
Lae }ffg;mé fo};;ces‘g.z Dﬂ]!’h}f.m, NC: Duke Unis?ei'!:ilt; ’;’i(:s’;e measurement of peycho-
, E H., uchins, A. 8. (1980). Femasle mati’l iei
‘ . t :
gi);azg ’;gzgz;s;ij} sitr: L. if Fox, L. Bredy, '& D. Tebineggisl.ii wgﬁ?ncggéetﬁé
) piathe que (pp. 7-22), Baltimore: Johns Hopkins University
aines, D. R. (1983}, A theo i !
) ry of informal b i ]
foa(:;;e:_ presented at the meeting of ];;1‘:3 Aggxgzr{%dﬁzzgznz Rm: et
e Cods enn
, H. . The self in thought and
Vallachor oy b : ) memory. In D. M. Wegner & R. R
) pracs 8.}, The self in sociel psychology. New York: Oxford Universitf
eGinn, P. V. (1976). Verbally gi ‘
PV . y gifted youth: Selecti ipti
ggggﬁg (Ed.), Intellectual talent: Research amd1 ilr(levi?gpgfesrglf tmnl.(}ln T2
Mecen Loz;. Johns Hopkins University Press, pp- 106-182).
Séx .dif.i_ergcles P_arsons, J., Kgczala, C. M., Goff, S. B, & Futterman, R. (1982
Pohal ences in math achievement: Toward a medel of acade nic hoi )
Mumemayo?ggal Bulletin, 91, 324--348. e choes.
ot o fu. {1;374). Children’s performances in a game and their attracti
nction of sex-typed labels. Child Development, 45, 152-156 cHon

293



. 294 ECCLES .

Nash, 8. C. (1979). Sex role as a mediator of intellectual functioning. In M, A
Wittig & A. C. Petersen (Eds.), Sex-related differences in cognitive function.
ing: Developmental issues (pp. 263-381). New York: Academic Press.

National Center for Educational Statistics. (1979, September). Proportion of de-
grees awarded to women. Chronicle of H igher Education.

Nicholls, J. G. (1975). Causal attributions and other achievement-related cogni
ions: Effects of task outcomes, attainment value, and sex. Journal of Person.
ality and Social Psychology, 31, 379--389.

Oden, M. H. (1968), The fulfillment of promise: 40 year follow-up of the Terman
gifted group. Genetic Psychology Monographs, 77, 3-93.

Parsons, J. E., Adler, T. F., & Kaczala, C. M. { 1982). Socialization of achievement
attitudes and beliefs: Parental influences. Child Development, 53, 310-331.

Parsons, J. E., & Goff, 5. B. (1980). Achievement motivation: A dual modality, In
L.J. Fyans (Ed.), Achievement motivation: Recent trends in theory and re-
search (pp. 349-373). New York: Plenum.

Parsons, J. E., Kaczala, C. M., & Meece,J. L. {1982). Socialization of achievement
attitudes and beliefs: Classroom influences. Child Development, 53, 322-335,

Parsons, J. E., Meece, J. L., Adler, T. F., & Kaczala, C. M. (1982). Sex differences
in attributional patterns and learned helplessness? Sex Roles, 8, 421-432.

Parsons, J. E., Ruble, D. N., Hodges, K. L., & Small, A. W. (1976). Cognitive.
developmental factors in emerging sex differences in achievement-related
expectancies. Journal of Social Issues, 32, 47-61.

Post-Kammer, P., & Perrone, P. (1983). Career perceptions of talented individuals
A follow-up study. Vocational Guidance Quarterly, 31, 203-211.

Raymor, 4. 0. (1974). Future orientation in the study of achievement motivation
Ind. W. Atkinson & J. O. Raynor (Eds.), Motivation and achievement. Wash-
ington, DC: Winston Press.

Rokeach, M. (1973). The nature of human values. New York: Free Press.

Schunk, D. H., & Lilly, M. W.(1982). Attributional and expectancy change in gifted
adolescents. Paper presented at the meeting of the American Educatienal
Research Association, New York.

Sears, P. 8. (1979). The Terman genetic studies of genius: 1922-1972. In A H
Passow (Ed.), The seventy-eighth yearbook of the Nutional Society of the Study
of Education. Chicago: University of Chicago Press.

Sleat, B. F. (1984). Women in science: A universily program of intervention, it
reach, and research. Paper presented at the Second International Interdisc-
plinary Congress on Women, Groningen, The Netherlands.

Solane, C. H. (1§77). Teacher and pupil sterectypes of gifted boys and girls. Talents
and Gifts, 18, 4.

Spenner, K., & Featherman, D. L. (1978). Achievement ambitions. Arnual Revies :

of Sociology, 4, 373-420,
Stanley, J. C. (1976). Use of tests to discover talent. In D. P. Keating (Ed.), Inte}

lectual talent: Research and development (pp. 3-22}. Baltimore: Johns Hop

kins University Press.

Stein, A. H., & Bailey, M. M. (1973). The socialization of achievement orientation :

in females. Psychologicel Bulletin, 80, 345-366.

Terman, L. M. (1925). Genetic studies of genius: Vol. 1. Mental and physical traifs

of a thousand gifted children. Stanford, CA: Stanford University Press.
Terman, L. M. (1930). Genetic studies of genius: Vol. 3. The promise of youth
Follow-up studies of a thousand gifted children. Stanford, CA: Stanford Usi
versity Press.
TFerman, L. M., & Oden, M. H. (1947). Genetic studies of gentus: Vol. 4: The gifted
child grows up: Twenty-five years' follow-up of a superior group. Stanford,
CA: Stanford University Press.

SEX DIFFERENCES

Tidwell, R. (19800, Gifted students’ self-images as a function of identi i
‘cedure, race, and sex. Journal of Pediciric Psychology, 5? S;Eggﬁcatmn P
Tobin, D., & Fox, L. H. (1880). Career interests and career education: A key to
char‘;ge. In L. H. Fox, L. Brody, & D. Tebin (Eds.), Women and the mathe-
n?,atwal mystique (pp. 171-191). Baltimore: Johns Hopking University Press
Tomimson-liiiasey%C., & Sz;uti;i‘iginberry, C. (1983). Educational strategies and
personality outcomes of gifted and nongifted coll ; ;
Quarterly, 27, 35—41. gl eollege students, Gifted Child
Tresemer, D. (1978). The cumulative record of “ »
T a1 356, of research on “fear of success.” Sex
Vetter, B. M. (1981). Women scientists and i : i icipati
o e Taig o nd engineers: Trends in participation.
Weiner, B. (1974}, Achievement motivation and ibuti i
N Coneral oo Pt and altribution theory. Morristown,
Williams, J. E., Bennett, S., & Best, D. (1975). Awareness and i
: » By » & B e
stereotypes in young children. Developmental Psychology, 1 13{%?53—5?;?2 of sex
Wali'eat,.P. L., Pedro, J. D, Becker, A. D., & Fennema, E. {1980). Sex diffel:ences
in high school students’ causal attributions of performance in mathematics
Journal of Research in Mathemotics Edueation, 11, 356368, .
Zerega, M. E., & Walberg, H. J. (1984). School science and femininity. In M. W,

Stei in sch
CTf:j};aI.u;}};e%&M. L. Maehr (Eds.), Women in science (pp. 37-50). Greenwich,

295



Can 1 succeed?

Self-Concept of Ability

Expectations for Success

Perceived Control
Learned Helplessness

Personal Efficacy
Effectance Motivation

Table 1

Motivation: The Actor's View

Do I want to succeed?

Subiective Task Value
Attainment Value
Intrinsgic Value
Utdility Value

Personal needs

Self-Schemata

Perceived Cost of Success and Failure
Effort needed to Succeed
L.oss of Valued Alternative Opportunities.
Cost of Failure

Affective Experiences

Cbjective Events
Psychological Events

What do I need to do {(or knot
in order to succeed?

Attention

Task Analysis

Mastery Orientatiocn
Ego~Involved Orientation

Anxiety -



