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GENDER AND MATH PERFORMANCE:
DOES BIOLOGY HAVE IMPLICATIONS
FOR EDUCATIONAL POLICY?

Jon Beckwith
Harvard Medica! Schoad, Boston, Massechuserts

The wse of new bialogien! theodes of human Befiovior to inform gducotional
policy is crticized. Aoimrs who suggest that detecting a binlogical hasis for @
porticular human abilicy indicates the uzchangeable nature of that akility are conz-
mitting the fallecy of hiolozical determinism. Goe study is chosen to illustiate the
problems inherent it aftempts to link a biological subsirate with mman aclieve-
ment. The study by Benbow and Stenley on dijferentiol marh performence between
Boys and girls is analvzed in lecms of the pssumptions which underlie it. An ono-
stated pssumption of the Benbow-Stonley sundy is that soclalization factors, in par-
tieular those tzat camral be guattified, are not fmeportant in the development of
mtalls test performance. The eurhors alse commit the error of relfication, attribur-
ing 1o test scote o physical meaniag. Evidence is described irdicatiag e strong
influence of eavironmental factors on SAT, IQ, anzdd oiber rests. Finally, te appenz-
ance of this study and Lhe publicity I received are seen os 4 feaction (o the emrer-
gence of the women's moventent in LUE corrty in the last 15 years.

In Tecent vears, a rash of articles has appeared suggesting that new
information from the biological sciences holds important lessoms for edu-
cators. An entire issue of The Massechusetts Teacker entitled "'The
Prain—Education's Mext Fronticr'’ was deveted'to the implications for
educational policy of new research [indings on the brain. Differential
braie lateralization between boys and girls requires diffezent modes of
teaching math for the twa sexes, according to one arricte [Loviglio, 1981].
Plateans in brain development in junior high school students require
modifying curricula at this stage, according to another {Burbank, 1981).
These are only the latest in a long history of hiological theories which
have been used to influence educational pracrices. While these theorles
have consistently been shown to lack a solid scientific basis, they have
still had considerable impact.

The idea that braio struciure, our genes, or other biologicsl factors
constrain our educational development is not new, Loois Agassiz, a prom-
inent Harvard zoologist, proposed early in the 19th ceniury that the brain
casing of blacks was smaller than that of whites |Gould, 1977, p. 438} He
claiemed that roo much education of blacks would expand the brain size
beyond the capaeity of its casing, causing serious brain damage or death.
Later in that century, craniclogists sach as Paul Brocs proposed that
women would never reach the intellectnal heights of men, since their
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brains were smaller. Gustave Lebon, a founder of social psychology snd
one of Broca's school, suggested that ""A desire to give them [women| the
same education, and as a consequence, to produce the same goals for
them, is a dangerous chimera'’ (Gould, 1981, p. 104,

In this century, Cyril Burt, a dominant figure in educational psy-
chology who believed that the dilferences in intelligence between rich and
poor were genetic, played & major role in the introduction of the 1E-plus
system in England {Hearnshaw, 197%). In this country, psychologist
Arthur [ensen proposed in an article in the Harverd Edueotionad Review in
1959 that blacks' kower achievernent ln society was due to their inferior
genes (Jensen, 1969), His suggestion that compensatory education pro-
grams for blacks would pot work was used by some in government as an
argument for ending such programs.

Most recently, two psychologists from Johns Hopkins Universiry,
Camilla Benbow and Julian Stanley, published an artjcle in Seience in
which they purported to show that males were superior in math ability to
females {Benbow & Stanley, 1980). The impression was given to the
public that 2 genetic basis for male-female differences in math perfor-
mance had been found. Benbow reinforced this impression swhen she
stated, in an intervies, that women would be “better olf accepting their
differences,” implying that they were innate and, therefore, unchangeable
{Kolata, 1980].

All of these arguments, including this latest example, share a number
of common leateres:

1. They prapose a biological basis for a socially observed difference.

2. They imply that if z difference is biological it is unchangeable.

3. They commit the error of reification. They assignto a socially con-
gtructed trait a physical atiribute,

4. They sappart the idea that the dominant sectors of saciety [male
ot white) are superior.

5. They come ai times in history when society is convulsed over
questions of SeX 0T race.

&, They are scientifically invalid.

Finally, they are all examples of a reductionist approach to studying such
problems. They attempt to redoce the causes of complex social phe-
nomena to simple units—uoltimately genes. As Lionel Tiger, cne who has
taken this approsch, has put it, "If male dominance extends over the
whole species and has existed for so long, we seem constrained by the law
of parsimony to laok [irst inta the biological information and theory at our
disposal for an explanation® {Tiger, 1978 p. 35). But there is no "law of
parsimony.** [t is simply being used here a3 a smokescreen forignoring the
complexity of social and cultural evelution in favor of simplistic BHologi-
cal determinist explanations.
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1 this paper 1 will focns on Benbow and Stanley’s study of differential
math performances between boys and girls in order to examine some of
the problems with this reductionist approach.

The Fallacy of Biological Determinism!

Belore T proceed to examine the scientifie basis of the arguments
about math ability, it is important to paint out that even the best experi-
ments which might show 2 genetic component to an ability such as maih
performance are of no use in devising edwcational policy. There is a wide-
spread misconception thar assigning a trait a genetic codlponent means
that the trait is fared (o exist. But contrary to what many people believe,
genetic does not mean determined—set in stone. Whether we were able to
show that a particular traic was substantially biologically influenced or
substantially environmentally influenced would tel] us nothing about its
changeability.

For instance, consider the genetic disesse, phenvikelonuria {PEL}.
Individuals suffering [rom PEU are unable ra use the amino acid phenyl-
alanine which is present in protein in the diet. Taoxic derivatives of this
amine acid accumulate in the body and brain, cavsing in most if not all
cases very scvere mestal retardation, The discase is well-characterized
and the specific genetic muration which causes it is understood. How-
ever, ence the basis of this disease was discovered, doctors realized that if
they fed 2 newborn child a phenylalanine-free diet, the toxic compounds
would no longer accumulate. Experience has shown that children treated
with such a diet develop nozmally without any signs of the retardation
srevionsly observed,

Thus, there is a disease, the genetic origin of which is undeniable, bt
«hich is ot by any means fated to persist. The difference between PR
ndividuals and individuals without this genetic mutation disappears
when the enviroonment is changed. This example illustrates a basic and
'EIY Impoftant concepl in genetics. The statement that a particular
woperty of an individual lin this case a disease| is inherited is only mean-
ngiul for the environment in which it is studied, The “genetically based
lifference’” between individuais can vanish in s different envitonmendt.
imilarly, people with an inherited delect in vision, in effect lose that
efect when they wear glasses.

What relevance does this argument have for rhe debates over biologi-
al differences in intelligence or school performance! What it means is
1at if some studies should reveal a real genetic hasis for some difference
etween girls and boys or blacks and whites (in either direction), they
‘oudd not assist in the development of educational policy. Whatever
108 traits, the evidence that thereisa biclogical difference only says that
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given current social, environmental, and educational techniques those
dilferences exist. But a change in any of these environmentat farl.tu-rs could
eliminate the differences or even make the previcusly "inferior™ group
a1 u r

sul:]?‘?:l:g;anbow to say that women should accept their differences and {or
Newsweek to state ''if they [the differences] are genetic, we must lE.‘.ElI]-‘!. to
accept them”' {Williams & King, 1980] do not f'L?].].UW. lNot only are clms
for a genetic basis for some difference of no use in setting classrtion?l prior-
ities, thev alse teH us nothing about how we might go about eliminating
those differences.

The Benbow and Stanley Study

The reader might think at this point that since l:he,l signi.ﬂcance‘ and
usefulness of any studies which purport to show a genetic basis for dllffer-
ences in educational achievement are highly questionable, t.here is no
point in going through the studies themselves to assess their val_:chty.
Whether they were poorly or well done, they would not ble of much inter-
est. However, [ believe 1t is useful to examine such stuFlles hecagse t].?.E}'
are good examples for onderstanding the soctal biases inherent in doing
science, For, Devond the succombing by aL}thors such as Benbow and
Seanley to the fallacy of biological determinism, the studr.es' themselves
seem inevitably to be fatally flawed by the strong preconceptions brought
to them by their authors.

Let us examine this most recent study as an example of the prolblems
inherent in attempts to detect genetic influences on t?uman socmllbe—
havior. In a research article entitled "'Sex Differences im Mathematical
Ahility: Fact or Artifact?” Benbow and Stanley (1980 reported ¢e results
aof eight years of research conducted by the Study of Mathematlca_ily P.'!.'E-
cocious Youth {SMPY|. This group conducts talent searches to identify
mathematically gifted children. Benbow and Stanley gave seventh an.d
eighth grade children in each of several talent sear.ches tJ:llle Scholastic
Aptitude Test [SATY and found that on the matheJ?Ja tics section the .hﬂ ¥s,
on the average, got higher scores than the girls. S}nce children of this age
had presumably not learned in school the materlal. cavered by the SAT,
Benbow and Stanfey concluded that the test in this case measures true
mathematical ability. In addition, since seventh and eighth g;adezs have
taken the same math courses, differences in achievement at chis level can-
not be attributed to boys having received more education.

Benbow 4nd Stanley conclude:

We faver the hypothesis that sex dillerences in achicvemglt in aln‘d sttitulde
toward matheratics results [rom superior male matherqatmal al:uht}.rla which
may in turn be related to greater male ability in spatial casks., This male
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superioricy it probably an expression of a cormbination af both endogenous
and exogenous variables, We recognize, hewever, that our data ave consistent
with numerous atternative hypatheses, Nonetheless, the hypothesis of dif-
ferential course-taking was not suppeorted. It also seems likely that putting
one’s [aith in boy-versus-git] socialization processes as the only permissible
explanation of the sex difference in mathematics is premature. [p. 1264)

Benbow aod Stanley's conelusion is worded in such a way as to sug-
zest to the reader that innate [or “'endogencus’ in their words] {actors
played an important role in the differences in math performance. The use
af the phrase '‘superior male mathematical ability’' certainly implies
something inborn. Further, their brief allusion to *'boy-versus-gitl social-
ization processes' indicates an attitude that these *'processes” are not the
sxplanatary factors. This is certainly how the conclusion was taken by
Seience itsell, which published an accompanying news feature entitled
ath and Sex: Are Gitls Booa with Less Ability?"” [Kolata, 1980). Subse-
quent news articles in the mass media sported headlines such as “'The
Cender Factor in Math’ [1980] and *'Do Males Have a Math Gene!''
[Williams & King, 1980].

The imptession that Benbow and Stanley were proposing a gemetic
hypothesis to explain differences in math ability was reinforeed by public
statements of the researchers themselves, Benbow’s comment that
women would be better off accepting the differences and Stanley’s sugges-
tion that the ohserved differences might be doe to different brain lateral-
ization in boys and gicls which could be genetically programmed [Brandr,
1981} indicate that the interpretation given by most observers to their cir-
cuitously worded conclusion was an accurate reflection of the researchers’
attitudes.

The Assumptions behind the Study

Any scieptific study must proceed with certain assumptions.
Assumptions allow one to ignare hypotheses which seem extremely
unlikely. In this way, when doing a scientific study, one does not have to
control for an infinite number of unlikely tactors which might be dreamed
up to explain a phenomenon. As Ornstein put it:

Science as a mode of knowing involves a limitalien on inquiry. The essence
ol a good experiment js successtul ewclusion. ... II for example, we want o
study the response of cells in the brain 1o visual stimuli, we would be con-
oidered ad if we alsa monitor the blood flow to the feet, the temperatnre of
1he room, the phase of the moon, the growth rare of mushrooms ontside, or
an¥y one of the milliens of available possibilities. {Orostein, 1975, p. 22|

This character of scientific investigation is as tole of worl ln my own
field, bacterial genetics, as it is in the study of human behavior. However,
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there is a differenee. The assumptions in the field of fpman behavior
inevitably reflect the investigator's social perspective. As an example, the
study of the "inheritance of 10" requires, amopg other assumptions, the
cornviction that an IQ test is culturally unbissed and that it measures
something real—a real property of individuals. These assumplions are not
themselves supparted by extensive scientific studies. They are acts of
faith over which people with diffexent social attitudes disagree. Thus, one
of the primary ways of examining a study such as the one under considera-
tion here is to determine what those assumptions are and how they
influence the study and its conclusions. In the case of the Benbow-Stanley
study, several critical assumptions are made. First, Benbow and Stanley
appear to assume that differential socialization of gitls and boys 1s nat an
important factor in determining the differences in math performance. The
one causal factor other than innate math ability which these authors con-
sider important enough to mention is differential course-taking. But this
factor is not even considered seriously encvugh to present data. Their
claims that the children had taken the same courses is referenced V'C.
Benbow and |. Stanley, manuscript in preparation.’’ In this way, the
authors ignore a whale body of research examining fernale/male socializa-
tion and its possible impact on math performance. This is particularly sur-
prising when we consider that Stanley is general editor fora series of books
which includes Women and the Maothematical Mystique [Fox and Cohn,
1930). This book reports on the work of a number of researchers who have
documented social factors in school and atb home affecting attitndes
roward math.

Early childhood treatment and diFferential upbringing of the sexes
could have significant effects on later interest and perfommance in math.
The different kinds of toys that boys and girls are given Lo play with, boys’
imterest in sports which require the development of various mathematical
reasoning powers, and parents’ attitudes toward their children’s school
wark could all have a significant impace. Casserly [1980, pp. 138-163]
reported in a study of such parent-child interactions that '"girls agreed that
a chemistry set had been the hardest toy for most of them to get*’ [p. 152).

Fox and Cohn {1980, pp. 94-112) cite a study af gifted children which
{ound that parents of gifted boys often noticed their sons' interest in
science at an early age, discussed careers with them, and supplied them
with science-related toys and books. Very few noticed their daunghters’
interest in science. Gessoer {cited im Tobias, 1982] fouad that when
parents were given an older SAT test and told that their children would be
taking such a test in the near future, the parents were more likely to help
prepare their sons than their dawghters. Parsons [1982) concluded from a
path analysis ol math performance and varigus factors that mothers play a
critical role in socializing children with regard to sex dilferences inmathe-
matics attitndes and achievements.
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The encouragernent of bovs and disconragement of girls in math has
also been examined in the school setting. This discouragement process
begins early. Ernest {1974, in a survey of elementary and high school
teachers, found that 41% thovght boys were better than girls at math,
while none thoughe girls were better than bovs. He suggested that "we
may be observing the so-called Pygmalion effect in education, according
to which the student performs to some [measurable) extent, in response to
the expectations of the teacher’ [p. 614).

Guidance counselors and teachers often discourage girls from taking
math. 1n one study it was found that '"42 percent of girls interested in
careers in mathematics or science reported being discouraged by coun-
selors from raking conrses in advanced mathematics’' [Haven, 1972, p. 5).
Casserly {1980, pp. L38-163] interviewed guidance counselors and came
up with comments along the lines of *'1 just hace to sce a girl get in over her
head.” Even if the sdents do go on to further math courses, the message
conveyed Ly these advisors is bound to allect their confidence in their
mathematical ability.

At least two studies have directly examined actval differential treat-
ment, of girls and boys in the classroom. In 33 second grade classes, Lein-
hardt, Seewald, and Engel {1979] found that teachers made more academic
comtaces and spent more fcognitive rume™ with gids in reading and with
lxoys in math, Becker [1381) showed that in high school geometry classes,
teachers [avored boys over gitls in a number of ways including ''cognitive
levels of questions,” "“praise and criticism,’’ *encouragement,” and
""individual help.”

All of these studies speak directly o Benbow and Stanley’s claim to
have controlled for diflerential course-taking. Sitting in the same class-
room and learning from the same teacher is clearly a dillerent experience
for girls than for boys.

Parental, teacher, and societal attitudes may also be responsible for
the lessened conflidence of girls in their math ability. Wolleat, Pedro,
Becker, and Fennema [1980) found that girls were more likely than boys Lo
attribute their success in math to hard work rather than ability. Con-
versely, girls would, more often than boys, invoke lack of math ahility to
explain their failures in math. This was true at every level of achievemnent.
They also coneluded from earlier work that girls as compared to hoys are
less confident about their math ability and consistently underestimate
their ability to solve mathematical problems, Dornbusch [1974} found the
same phenomena in a separate study.

Furthermore, girls may be socialized to not want to do well in math
because boys might not like them ar they mighe be socially ostracized.
Interviews with girls have turned up the following representative com-
ments:

T — -t
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Boys do not like or are alvaid of smare girls, especially math whizzes.
{Luchins & Luchins, 1780, p. L3]

Girls don't want to be known as science nuis by raking every science course
around, {Casserly, 1980, p. 149)

A reacher told me [ would have a hard time finding 2 husband if 1 kept on
doing so well in math.?

Some studies have snggested that teenagers associate mathematics with
masculinity [Tomizuka & Tobias, 1981).

These many ways in which boys and girls are differentially socialized
may also explain the greater involvernent of boys in activities autside of
the classroom which involve math skilts [Burton, 1979). Extracurricular
activity may, in (act, be a major {actor leading to differential performance
an the SAT tests. This is the conelosion deawn by Senk and Usiskin [in
press), who stodied female/male performance on geemetry proofwriting
with high school students. They found that while girls entered geometry
courses knowing less geometry, by the end of the conrse there wasno dif-
Ference in performance between the sexes. This was trde on the average as
well 35 at the apper tevels of performance. They suggest that the lack of
difference may be explained by the fact that experiences in geomelry are
pot usaally of the type that students are likely to be involved in ontside of
school. They conchude that “the more an instrument ditectly measures
students’ formal edocational experiences in mathematics, the less Hkeli-
hood of sex differences.'

One of the most striking findings of this and other studies [Arm-
stromg, 1981; Scage & Karplus, 1981) is that on tests of spatial vigualiza-
tion there is no difference between girls and boys. It is clear that the sup-
posed delicit of females in spatial visualization which seems ta be taken as
a given by Benbow, Stanley, and many others working on sex role dif-
feremces is, to say the least, {ar from well-established.

Finally, an ironic contrast is provided by a look at a study carried out
by Fox and Cohn (1980], two other investigators at SMEY. TJsing the same
sample of gifred children, they found that, even in the seventh grade, the
high-scoring boys have a strong orientation toward investigative careers in
mathematics and the sciences, and 2 strong *‘thearetical-value orienta-
tion.' The high-scoring girls tend to have values that are more social than
theorerical. Purthermore, the boys much more than the ginds (as in other
sindies) seels out extracurricular experiences in mathematics---studying
with patent or teacher, working mathematical puzzles and so forth. Fox
and Cohn conelade: *'SMPY's study of the characreristics of mathemati-
cally precocious adolescents lends some support for the social explanation
of sex differences at the higher levels of ability and achievement® {p. 100].




166 BEOSTON UNIVERSITY

This conclusion is especially striking becanse the SAT performance
data of Fox and Cohn are exactly the same as Benbow and Stanley’s!
Clearly, some sort of bias is causing a “differential" interpretation of data
between the two groups.

Thus, there is an impressive body of literature examining a host of
social factors which may affect math performance. [ should not minimize
the difficulty in studying these problems by claiming that these studies
“demonstrate’’ that the differences between boys and girls are explained
by such factors. But whar this work does illustrate dramatically is the
extraordinary complexity in the development of an ability such as tath
petiormance. It also illustrates the (oolhardiness of attempting to attrib-
ute sex differences in math achievement to genetic factors. In fact, the
only way to examine meaningfolly the question of a genetic contribution
in this case wonld be to equalize child-rearing practices, change teachers
atcicudes, and alter other factors [or which there is more than circumstan-
tial evidence as influential parameters. Once the environments are equal-
ized, if it is still of interest to examine these questions, then a consider-
1bly more meaningful setting [or such studies will have been established.

Seen from this perspective, the most basic assumption behind these
studies—that it is possible to carry out research which would find a
zenetic component of the differences—itself reflects a social bias. It re-
juires that one rule out the eatire boy-girl socialization process in and out
3f school as a significant component of the differences. In turn, the only
1asis for doing so is a preconceived notion that genetics plays a predomi-
1aat role. This very important assumption predetermines the conclusions
of the stady.

Another assumption operaliog in the analysis of Benbow and Scanley
nay be a {aith in those observations which can be guantified and aralyzed
swatistically. Benbow and Stanley's reference to socialization arguments
15 the “wsual armehair assumptions'' {Benbow & Stanley, 19581, p. 147} in
rontrast to their extensive data on 20,000 students appears (o reflect this
aith. It is relatively easy to amass large numbers of test scores, to deter-
nine chi-squares, and so forth. 1t is not so easy o guantify social,
sarental, and teacher influences on confidence, expectations, and atti-
udes, and the effect of these influences cn math performance. These
stoblems do not invalidate arguments from such studies.

Fhe SAT-M and Math Ability

A second major problem with the study by Benbow and Staoley is
heir reification of the SAT-M scores. According to paleontologist Stephen
gy Gouold [Goold, 1981, p. 250), the error of reification in this case is to
ssign a physical meaning to a test score. That is, for SAT's, IQ, and other
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such tests, the assumption is made that the score is a measure of 2 unitary
innate ability, in tarn determined by brain cells and ultimately genes. But
there is no basis [or this assumption.

SAT's were developed and have evolved to be predictors of academic
performance in college. Mowhere in the construction of these tests does a
mechanism appear for connecting test scotes with an innate ability. In
fact, Jackson {1980), while defending the SAT against its critics, did admit
that 'the developers of the SAT do not view it as a measure of fixed
capacities” |p. 383). This view bas been forced on the producers of the
SAT tests by the results of various studies an the effect of coaching on SAT
scores. Various within-classroom and extra-classroom short-term coach-
ing regiznens have led to a5 much as an average 85 point increase in SAT-M
scores (Slack & Porter, 1980a, 1980k, These changes in test scores point
out that performance on a test is the result of a complex intetaction
between the brain and experience. While there had been no differential
coaching of the boy and girl SMPY students, the host of socio-culioral
factars T have described in the previous section provides at least as 1eason-
able an explanation lor test score differences as the genetic one.

Ancther assumption that must be made in order to consider that the
SAT test is a measure of innate ability is that the tests are unbiased with
regard to the sexes. However, performance in word problems is affected by
the problem solver's familiarity with their content. For example, Graf and
Riddell (1972} gave their subjects one of two word problems which were
identical computationally, One was sbout buying fabric and the other
about setling stocks. While girls and boys took equally long to solve the
fabric problem, girls took much longer ta solve the stock problem. Studies
by the Educativnal Testing Service itself have found sex biases in the
contenis of the SAT word problems [Donlon, 1973).

The elimination of bias is an encrmous problem In the design of reses.
Consider the history of the Stanford-Binet [ test. When it was Hrst pre-
pared in 1916, women had higher scores than men. Since the test makers
apparently made 4 judgment that women and men were equal in intelli-
gence, the tests had to be redesigned. Certain questions in which women
did consistently better than men were eliminated so as to result in the
same mean score for men and women [Salzmnan, 1977). The same people
could also have decided, il they had wished, to readjust tests in order to
have blacks and whites have equal scores. What is clear is that assump-
tions about the relative intelligence of groups of people have gone into the
very design of the SAT and other tests.

Another factor which introduces a sex bias in test-taking perfommance
is “'math anxiety’' (Tobias, 1978) which is more prevalent among girls
than boys. (Interestingly, Benbow and Stanley |personal com munication]
report, in the follow-up on their SMPY students, that the girls who had
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done more poorly than boys on the SAT-M in their study did better in math
courses in high school than the boys!)

Finally, there is an assumption in the Benbow and Stanley study and
in their remarls to the press that scores on the tests are predictors of who
will enter into careers based on mathematics. In fact, there is no correla-
tion between SAT-M scores and future careers in math. Students in the
SMPY study did not go on to graduate careers in mathematics, although
many did enter graduate school in other subjects [Schafer & Gray, 1981).
Parsons [1982) concludes from her analysis that attitudinal factors play a
greater role than math aptitude in determining which students will take
courses in mathematics,

The fate of the [Q controversy provides an interesting lesson for
understanding the pitialis of attempts to connect performance on tests
with innate ability. Identical twin studies were used as a basis for dra wing
conclusions about inberitance of intelligence. Thess were extended to ex.
plain the differences in performance and achievement in so ciety between
biacks and whites and between sociv-economic classes. Extensive sei-
entific critiques of these studies which appeared shortly alterwards
received little public acrention. It was not until the extraordinary tale of
Iraud surounding the career of Sir Cyril Burt was unraveled {(Hearnshaw,
1979} that the media paid attention.?

Two studies done since the original publicity on 1Q and genetics,
which seem 1o undercut the entire foundation for the hereditarian point of
view, have received wery little attemtion. Scamr and Weinberg {1974
studied 130 black/interracial children adopted by whice advantaged fami-
lies. They found that, depending on the age of adoption, these children
scored 16 to 20 points higher on [Q tests than black chiidren in the generg]
population. In France, Schiff, Duyme, Dumaret, and Tomkiewicz {1932)
studied 32 children of unskilled workers who were adopted by families
ifrom the top 13% ol the socio-professional scale. Compared 1o children of
unskilled workers who remained with their natoral families, including
some siblings of the adeptees, the adopted children scored on the average
14 points higher on IQ tests.

These tindings indicate the remarkable malleabiliey of Q) test scores.
Ilyriad [actors may be responsible for the increase in 1Q scores seen in
these studies. For instance, the cultuzal biases built into such tests, pro-
posed by many researchers, waould provide a reasanable explantion for the
resules.

Neither of these studies has received significant media attention, Yet
they would appear to be direct tests of predictions of the genetic hypoth-
esis which have yielded results contrary to the theory. These results re-
emphasize the many criticisms of the SAT and 10 tests, particularly the
error of reification.
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The Social Impact of the Benbow and Stanley Study

Julian Stanley, in an interview with Scfence, stated '"We want our
data out in the public domain so they can't be ignored®’ {Kolata, 198(]_1 [i3
102]. The success in reaching “the public domain’’ has been impresaive,
1u addition to major aewspaper stories [Are boys better at math?, 1980; At
mathematical thinking, boys outperform girls, 1980} and the Time and
Newsweek articles referred to, Discover magazine began its cover story on
“The Sexes and the Brain'® (Weintravb, 1981) with reference to this same
study as the most recent support for the position that sex role differences
are inhom. According to the subtitle of this article, *'Men and Women
think differently. Science is finding out why.'" Reader’s ngas.t devoted
major space to the math study in an drticle on sex role EthElJ'EHCﬁS
[Durden-3mith & DeSimone, 1982]. A section entitled ' Math Gene'’ con-
cludes that "such differences linked to brain organization may help to
explain why mewmbers of ane sex or the other are overrepresented in cer-
tain professions’' [p. 266]. .

Given all the extraordinary lumitations of the Johns Hopkins study, it
is at first surprising to see the extent of the media’s reaction and Fheir will-
ingness to broadeast speculations based on the {limsiest of evidence. In
part, their interest may have been attracted by the fact that Science chose
to feature the article with a provocatively titled news story. )

However, the publicity this study received is consistent with other
trends in science reporting on male-female differences during the last E_ew
vears. Increasingly, we find scientists suggesting and the press reporting
that women's curtent place in society—intellectually, economically,
sexually, and in power relationships in general —is a natural consequence
of differences in female and male biology.* Sociobiologises suggest that
“'mother nature is sexist” [Barash, 1977, p. 283] and that such social facts
as the sexual double standard (Keen, 1981), heterosexnal rape [Rhodes,
1981), and the dearth of women in 'science, government and.husine§s"
(Wilsan, 1979, p. 138} are a2 consequence of natural se.ie::nonl \:Jhmh
operated on males and females differently. Others propose that different
brain structure or haormonal makenp between men and women leads to
the dilferent sex roles {ound in society, including differential math per-
formance [Weintraub, [981; Durden-Smith, 1%80; Gelman, 1981},

It is, of course, not unreasonable to snggest that biology will have an
influence on human male and female behavior. However, in all of these
studies, as in the Benhow-Stanley study, there is simply no evidfzr_lcle to
support the conclusions put forth. Seciobiology has been 1._u'1d315r criticized
as speculation built on the social biases of the scientists involved [Wash-
burn, 1%78; Lewontin, 1980; Kaplan, 1978; Leeds & Dusek, 1981-82
The evidence for significant diferential brain lateralization and for aoy
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connection it might have with sex role differences is, at best, very weak
[Springer & Deutsch, 1981]. Even the most prominent researchers in the
hormone work admit the difficuley of separating the influence of early
childhood socialization from biolegical factors {Erhardt & Mever-
Bahlburg, 1981; Rubin, Reinisch, & Haskett, !981). There have simply
not been any new seientific brealcthroughs or insights,

Rather, the publicity sex-role research has received—and possibly the
research activity itself—can be explained as a social and political phe-
nomenon. The problems to which biologists and other scientists have
claimed ta bring new insight correlate strikingly with the issues which
hawe been raised by the women's movement in the last 10 to 15 years.
Demands for equal rights and affirmative action are now met with the
argurnent that biology limits women's possibilities. Inereased conscious-
ness of the problem of rape and its connecition to power relationships
between men and women are met with statements that rape and male
dominance are natural consequences of the male's need to spread his
genes as widely as possible. Seen in this light, science appears as a social
weapon to be used to maintain current powet relationships in the society.

I am not suggesting that there is a deliberate conspiracy to promots
such research or o publicize ir. Instead, the Qoucishing of such research
may be a consequence of the influence of the dominant ideclogy on mem-
bers ol both the scientific community and the media,

What eflects do such studies and the publicity sorvounding them have
on social attitudes and social policy? These are of course hard to measure. [
have described earlier the impact of other biological-determinist argu-
ments on educational policy. It also seems indisputable that reading head-
lines such as "Borm Duambi™ [1969), alter Jensen’s article was published,
had 4 serious influence on the confidence of blacks in their abilities and on
the teachers' treatment of black students.

In the case af the Benbow-Stanley study, Feonema [1981) reports the
results of interviews with sixth to eighth grade boys and girls after the
study had appeared. Conuments included the following:

Boys are helter, Cuz Fve seen like studies and they say boys are belter,

Ckay, cuzlvead somewhere.. that, utn, boys are, it's some kind of scientilic
thing thal boys are betrer in math than gitls are. |p. 381

1 tecently ralked with a high schoeol science class about the Benbow
and Stanley study. One girl who had read stories about the study said that
she felt as if she shounld no longer try to improve her grade in math. {talso
seerns likely that such publicity can only worsen the differemtial treat-
ment boys and girls receive.

Rl
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It alse is disheartening to see the publicity this study has received
when there have been significant successes in the last 10 years or so with
yarious programs designed to increase [emale participation and perfor-
mance in math {MacDonald, 1980; Brody & Fox, 1980; Blum & Givant,
1980; Fennermna, Pedro, Wolleat & Becker, 1981; Taylor, 1983} Taylor de-
scribes a program in the Minneapolls public schools begun in the
mid-197¢'s. Workshops on sexism were held with teachers, visitiog
women scientists gave talks, teaching materials with sexist sterectypes
were eliminated [rom the curricula, and warious other programs were
introduced to encourage gitls to enter rmare advanced math courses. From
1976 ta 1951 the percentage of girls taking calculus courses increased from
25 to 43%, while in math analysis it increased from 35 to 43%. In math
courses overall the participation of girls was approaching 50%. While
Taylor admits that this change may have been due to a combination of
{actors, incloding increased feminist consciousness, the change in girls’
math interests is an encouraging finding whose significance cannot be
vitizted by the Benbow-Stanley study. Furthermore, in the 10 years
between 1970 to 1980, the number of women PhD's in mathematics in-
creased [rom 6 to 15%. Within the Feld of study of women’s math educa-
tion, then, the Benbow-Stanley study would appear to fy in the face of
everything else that is being learned, 1t is unfortunate that the reverse
impression is given by ihe media.

Conclusion

Seientific research is hot a nentral pursuit. We bring to our work our
own social articudes which inevitably play a role in the development of
any research program. The questions we ask, the assumptions we make,
the approaches we use, alt are influenced by our social attitndes. 1 have
presented here an analysis of how such biases enter into stodies such as
the one done by Benbow and Stanley, In the case of this particular study,
those biases appear so strong as Lo render any conclusions from the study
highly problematic.

Educators and the public are being conlronted with more and more
reports from the scientific community which are said tohave implications
{or educational policy. It is important to be able to analyze these reports
from a critical perspective. By looking first at the assumptions which
underlie such studies, it is often possible to immediately detect the prob-
lems. Case studies such as this one can alsc be useful in high school or col-
lege classronms to bring 2 more critical atritude towazrd scientific reports
among students. Finally, it bears repeating that even if a stody should
come along which would overcome some of the apparently insuperable
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difficulties in studying the biological basis of complex human socjal
behavior, the results in no way ean be used to set social or edecational
policy. Biological ar genetic does not mean fated.

Footnotes

tLewontin (1976 gives 2n excellent summary of these arguments.

2This commment was made by one of the stydents in my graduate seminar class
in genetics after a discussion of the Banbow and Stanley article.

As described by Heamnshaw | 1979} and others who have investigated the iden
lical twin studies of Burt, Lhis rase represents one of the most extraordinary
examples of frand in the history of science, particularly considering the impact of
Burt's work. It appears (lat Burt muse have fudged his data and concocted for his
puhblications rhe names of coworkers who have never existed. There isalso astrang
bikelihood that the twins on which these smidies were based never existed.

“Two recent boeoks which evalnate ctitically arguments about hiclogy and sex
1oles are Savers, 1976, and Hubbard, Henifin, and Fried [1982].
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