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Abstract
In this commentary on Nye, Su, Rounds, and Drasgow (2012) and Schmidt (2011), I address the value of occupational
interest inventories for understanding sex differences in occupational choice and the extent to which occupational
interests are malleable. In particular, I argue (a) that some subscales in interest inventories are too heterogeneous to
be given a single label and that the labels that are applied to some subscales are inaccurate and misleading; (b) that
“things versus people” is an inaccurate and misleading characterization of a dimension that is frequently associated
with interest inventories and linked to sex differences; (c) that vocational interests will be valid predictors of job
performance primarily in cases in which the job has been held for some time by a diverse group of people and not
in cases in which jobholders have been homogeneous; (d) that sex differences in interests are malleable and sensitive
to small and subtle environmental cues; and (e) that women’s interest in math and science will increase if they have a
feeling of belonging and an expectation of success.
Keywords
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A shift has taken place in reasoning about sex differences
in the distribution of males and females in occupations.
Although there is still reference to sex differences in ability
in science and math in favor of men (e.g., Wai, Cacchio,
Putallaz, & Makel, 2010), there is an increasing emphasis
on sex differences in interest in science and math. Women
can do science and math, but they prefer to do something
else. That shift in thinking is good news for individuals
who think that better science will result if the demographics of the scientific workforce resemble the demographics
of the population. Interests, after all, can change. We know
that because interests have changed. The percentage of
women in the military, for example, increased from 2% in
1973 to 14% in 2011. If we understand what underlies
male and female interests, and how the physical and social
environment influences those interests, we can potentially
enlarge the scope of both sexes.
Or can we? There is an alternate story that goes
like this: (a) Vocational interests are correlated with performance—people perform better at and spend more
time at work they are interested in (Nye, Su, Rounds, &
Drasgow, 2012), (b) interests are sex-linked—men prefer
things and women prefer people (Schmidt, 2011, drawing on Su, Rounds, & Armstrong, 2009), and (c) interests
are probably hard to change (Schmidt, 2011). In this
comment on Nye et al. (2012) and Schmidt (2011), I want

to cast an eye that is simultaneously appreciative of their
scrupulous work and skeptical of the story they tell about
interests and sex differences.
Nye et al. (2012) have provided a much-needed study
of the relation between vocational interests and job performance in which they go beyond prior work to examine whether the fit between someone’s interest profile
and an occupation’s profile—the congruence index—
predicts performance. If interests do not predict performance, there seems to be little practical point in measuring
interests or using them for vocational counseling.
Although interests might predict choice of college major
or occupation, interests alone would not inform individuals about what jobs they would succeed in and enjoy and
thus would be of limited value. Nye et al. convincingly
showed that congruence indices moderately predict ratings of job performance and employee persistence. To
create a congruence index, an individual’s three major
interest categories and an occupation’s three major interest categories are compared. A congruence index measures the extent to which the resulting profiles match.
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When there is high overlap, ratings of job performance
are higher. Thus, interest ratings can be helpful for vocational counseling. Nye et al. were not directly concerned
with sex differences but with the predictive power of
vocational interests. But as vocational interests do show
sex differences, it is necessary to examine in detail how
interests are characterized and measured. Despite my
admiration for the advance Nye et al. (2012) have made,
I am skeptical about the underlying model of vocational
interests that they have used (Holland, 1997).

Heterogeneous Subscales With
Inaccurate and Misleading Labels
Holland’s (1997) model of interests has six scales:
Investigative (Thinkers), Artistic (Creators), Conventional
(Organizers), Enterprising (Persuaders), Social (Helpers),
and Realistic (Doers). The terms in parentheses reflect
commonly-associated labels for the personality types associated with each scale. Two of the subscales are relatively
homogeneous, coherent, and well named. Investigative
interests are those that natural and social scientists, mathematicians, and engineers, among others (detectives and
muckrakers, perhaps), know and love. Artistic concerns
artistic expression of all sorts.
Three more subscales are relatively homogeneous but
have nondescriptive labels. Conventional interests correspond to whatever happens in a structured setting, like
an office or business environment (even though business
environments need not be highly structured). It might
better be termed Managing. Enterprising refers to being
interested in leadership, usually with an economic goal,
and might better be termed Leadership or, as it is commonly referred to, Persuaders. Social is conceptually uniform but is not “social” in a broad sense. Instead, it
indicates interest in helping people, as the commonly
associated label Helpers suggests. Nurturant or
Communal would be equally accurate descriptors.
The Realistic inventory stands out from the others in
being neither coherent nor well-named. It includes interests in outdoor activities and mechanical activities. These
two activities have little in common; they do not make up
a natural kind. Nor is Realistic an accurate descriptor;
Instrumental or Task-Oriented might come closer, as the
label Doers suggests. When a scale has no obvious internal conceptual coherence, but the items nevertheless
cluster together, the most likely reason is that there is an
underlying concept that indirectly ties those items
together. Radically different items that exemplify the
underlying concept can cluster together if they are different aspects of an underlying theme. In this case, the
underlying theme is “activities that men have tended to
spend more time at than women have.”

Not surprisingly, there are large sex differences in
scores on two of the six scales: Social and Realistic. I suggest that the reason for the sex differences is that implicit
gender schemas on the part of scale constructors unintentionally gave rise to those two scales. Gender schemas
are nonconscious hypotheses about male and female
personality characteristics (Fiske & Taylor, 1991; Martin &
Halverson, 1987; Spence & Helmreich, 1978; Spence &
Sawin, 1985; Valian, 1998). According to the male gender
schema, men are agentic, instrumental, and task-oriented;
according to the female gender schema, women are communal, nurturant, and expressive. Those schemas map
very well onto the Realistic and Social components,
respectively. If antecedent implicit hypotheses about gender differences—hypotheses that have a kernel of truth—
played an implicit and unintentional role in creating the
Realistic and Social scales, it would be expected that
those scales would distinguish males and females. If you
take activities and interests that are characteristic of men,
they will cluster together; this also occurs for activities
and interests that are characteristic of women. The informal characterizations of the two scales—Doers and
Helpers—align exceptionally well with gender schemas.

Things Versus People
The bipolar dimension “things versus people” (Prediger,
1982), in which men excel at things and women excel
with people, has been the label used to divide the six
components. The three components that contribute to
the things dimension are Realistic, Conventional, and
Investigative. Note that there are no conceptual grounds
on which one could call Realistic, Conventional, and
Investigative thing-like. Thing would have to be interpreted so broadly that it could refer to anything at all: the
global economy, string theory, mental representations, or
tennis. Thing is vacuous in this use. Other than clustering
empirically, the components have little or nothing in
common. One struggles for a nonexistent cover term.
In one sense, the lack of an adequate cover term does
not matter: the point is that the dimensions cluster and
the name is irrelevant; one could call the dimension X. In
another sense, however, the label does matter. Once
a cluster name has been reified and associated with
males, as is the case with things, people who do not
know what the dimension actually consists of—which is
most people—think that men are oriented to things,
using the conventional meaning of the term. If the label
were X, it would give no impression to the uninformed,
and it would not indicate a unifying principle; that would
be preferable because it is closer to the truth.
How people-like is the people dimension? In addition
to Social, the other two components are Enterprising and
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Artistic. Enterprising concerns people in that leadership
is involved, but people are primarily a means to an end.
Artistic involves the creation of things (novels, paintings,
ballets) or the performance of things (music, dance, theater). People are involved, but no more so than they are
involved in Conventional or Investigative or Realistic
interests. (In addition to the hypothesized “things vs.
people” dimension is a “data vs. ideas” dimension,
Prediger, 1982—oddly, Realistic, Investigative, Social, and
Artistic, are considered to be at the ideas end, whereas
Conventional and Enterprising are considered to be at
the data end.) Again, in one sense, the labeling of this
empirical cluster as people instead of Y is harmless, but to
those who do not know what underlies the impression, it
gives a misleading impression. As even scientists who do
know the underlying data seem to think that men are
primarily interested in things and women are primarily
interested in people, the power of the terms to mislead
seems clear.
A similar example of mislabeling is from a short measure that uses everyday activities to reveal an orientation
to things or people (Graziano, Habashi, & Woodcock,
2011). The thing items include examples like “Take apart
and try to reassemble a desktop computer.” They do not
include any examples like “Take apart and try to reassemble a dress” or “Try to recreate a dish tasted in a restaurant.” If thing items are limited to activities that
primarily men do, women will appear uninterested in
things. Again, an implicit idea of gender differences
seems to have motivated the choice of items that then
show gender differences. And, again, an inaccurate label
leads the unwary to conclude that men like things and
women like people.
In addition to the conceptual problems is an empirical
problem. Interest categories cluster, but they are not
bipolar (Tay, Su, & Rounds, 2011). All the interest categories are positively correlated, even those that are expected
to be negatively correlated. Given the internal structure
of the categories, and the fact that they are not conceptually opposite, it makes sense that they are also not empirically opposite. Perhaps most important, about 55% of
people are interested in both things and people, with
one subgroup somewhat more interested in things and
another somewhat more interested in people. Interests,
as one might think pretheoretically, are capacious and
varied: Individuals can be interested in opera and football, in understanding the mechanism of language acquisition and in helping people, in being a leader and in
writing a novel. Speaking of the dimensions as bipolar is
factually wrong and mischaracterizes a fundamental truth
about people, a truth that Holland recognized: People
are not just one kind of thing and they are not interested
in just one kind of thing.

In casting a cold eye on interests, I have emphasized
two points. First, I have emphasized the lack of conceptual coherence within interests (e.g., Realistic) and within
dimensions (e.g., things). I have suggested that features
other than the intended ones might be responsible for
the empirical clusters—namely, gender schemas. The fact
that two factors accounted for a majority of the variance
(Prediger, 1982) does not provide information about
exactly what the categories have in common, only that
they have something in common.
Second, I have emphasized how unsuitable or misleading the labeling is. I place that emphasis because
people are likely to rely on what the names suggest in
ordinary language, independent of their reference within
a technical domain. Realistic is the most egregious example of divergence from ordinary language, but “things
versus people” and “data versus ideas” suggest dichotomies that a close examination of the categories does not
support. Using “things versus people” as a shorthand
both exaggerates and mischaracterizes sex differences.

When Are Vocational Ratings Valid
Predictors of Job Performance?
Now consider the correlation between congruence indices and performance (Nye et al., 2012). Ratings of job
performance depend on the raters’ conceptions of what
the job requires. Those ratings in turn depend in part on
the characteristics of the jobholders. Our conceptions of
what a job entails derive in part from our observations of
people who occupy the job. A rater can thus use standards that are irrelevant but that are in place because
they were at one time typical of most jobholders. If the
demography of an occupation becomes less homogeneous, raters run the risk of taking extraneous properties
that the original jobholders shared as relevant to job performance. Having seen a limited number of ways of solving a problem, raters may see those ways as the only
ways. Raters may be caught in a local maximum (Hong
& Page, 2004; Page, 2008): People who think the same,
no matter how intelligent they are, tend to think the same
and approach problems the same way. Homogeneous
groups are thus less likely than a more diverse group to
come up with atypical solutions to problems.
Consider a hypothetical scenario of everyday problem
solving in which police officers detain suspects. Say that
using force on a suspect is typical of male police officers,
the initial occupants of law enforcement. Say that female
police officers slowly enter the field and, in contrast, are
less likely to use force (Rabe-Hemp, 2008). Raters of performance might perceive a quick use of force as normative, desirable, and necessary for the job even if it leads
to more injury of citizens and police (Rabe-Hemp, 2008).
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All correlations between interests and job ratings are
subject to this caution. Supervisors’ standards for good
performance are conditioned by the norms set by previous
jobholders, whether those norms are objectively desirable
or not. New, nontraditional occupants in previously homogeneous fields are rated by people with a relatively traditional idea of what the job requires. Congruence indices
will be most useful—and more likely to be valid—for
fields that have had a diverse group of jobholders for some
time; that diversity will help reduce accidental correlations.
(In the case of women in business, current findings suggest that supervisors rate women somewhat more highly
than men on their performance in their current middlemanager position but simultaneously rate women as less
promotable; Roth, Purvis, & Bobko, 2012—in this interesting twist, being good at your job means you should stay
there if you are a woman.)
Another way that sex differences in interests can be
misleading concerns measures of aptitude. In his elegantly
argued contribution on sex differences in technical aptitude, Schmidt (2011) started from two premises: general
mental ability—the ability to learn—predicts job performance better than any set of specific abilities; no sex differences in general mental ability exist. Thus, any specific
aptitude test that is biased in favor of either sex will not
correctly measure the underlying general mental ability of
the sex with less experience in the specific area being
tested. Females have less experience with technical activities than do males; as a result, tests of technical aptitude
favor males and underestimate females’ general mental
ability. Thus, employers in technical areas would be illadvised to make decisions about prospective employees
based on technical aptitude tests. Schmidt’s argument here
is similar to that of Wainer and Steinberg (1992), who
showed that the SAT math test underpredicts women’s
performance in college math courses. Only use of a composite that combines high-school grade point average with
the math SAT reduces the underprediction of women’s college math performance (Bridgeman & Lewis, 1996).
Schmidt drew several predictions from his model, all of
which receive support and range from weak to very strong.
It was a pleasure to follow the argument.

Malleability of Interests
Schmidt’s (2011) article suggests that sex differences in
interests are not only responsible for the sex differences
in familiarity with technical areas, but that they are also
hard to change. The first half of the proposal has substantial support, the second much less. Although Schmidt
also argued that it is not necessary to change interests in
order to reduce sex differences in science fields, it seems
clear that the differences would be reduced even more if

one could change interests. Schmidt gave three main reasons for thinking interests are hard to change: (a) “men
prefer working with things and women prefer working
with people” (p. 570, citing findings by Su et al., 2009),
(b) interests are stable within individuals over time, and
(c) interests are heritable. I would argue that none of
those reasons provide the necessary support.
The appeal to the “things versus people” sex difference founders, as I suggested earlier, because the thingspeople dichotomy is false and is not bipolar. The appeal
to stability of interests over time ignores the stable social
contexts that support interests differentially as a function
of social class, ethnicity, region, sex, and other variables,
and the difficulty of starting over once one has invested
time and energy in an interest. It also ignores the fact that
the representation of women in fields formerly restricted
to men has greatly increased. Women’s and men’s interests as measured by vocational tests may be stable, but
their interests as measured by vocational choices have
changed: There are more women engineers and more
men nurses than there were. Women may simultaneously
want to help people and want to go to the moon. Men
may simultaneously want to go to the moon and want to
help people. Vocational interests and abilities are among
the determinants, but hardly the only determinants, of
occupational choice.
The appeal to heritability ignores the fact that highly
heritable traits change, sometimes rapidly. Height—a
highly heritable trait (depending on the population and
sex, estimates range from .60 to about .80)—is also highly
sensitive to the environment. For example, 6- to 12-yearold Mayan children growing up in the United States are,
on average, 10.24 cm taller than those growing up in
Guatemala (Bogin & Rios, 2003)—a huge difference.
Most of that difference (7.02 cm) comes from an increase
in leg length. Alternate possible causes that can be ruled
out include: (a) differences between parents who
migrated and those who remained in Guatemala; (b) climate differences between the United States and
Guatemala—the climates of Florida and Los Angeles are
similar to that of Guatemala; (c) genetic changes—the
parents had typically migrated no more than 20 years
earlier; and (d) earlier achievement of the adult height—
9-year-old Mayan-Americans were taller than adult
Guatemalan Mayans, and Mayan-American growth continued linearly through age 12 (at which point measurements stopped). A high heritability coefficient does not
imply a fixed trait. In the case of height, we have a good
idea of what contributes to an increase: better nutrition
(though the Dutch continue to get taller despite the
absence of recent nutritional changes; Fredriks et al.,
2000); better sanitation; better health care; higher parental education; and in some cases, better climate.
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Malleability and Feeling of Belonging
We should expect interests to be at least as malleable as
height, and they are. In fact, interests are responsive to
small environmental differences. Several recent studies
reveal environmental characteristics that will increase or
decrease female interest in math and science. For example, young adults who had identified themselves as good
at math tasks and as believing that it is important to do
well in math tasks watched a video about a summer leadership conference for college students in math, science,
and engineering (Murphy, Steele, & Gross, 2007). One
form of the video showed equal numbers of male and
female students participating—a total of about 150; the
other form of the video had three male students for every
female student.
Women who saw the gender-unbalanced video showed
greater physiological vigilance (changes in heart rate and
skin conductance) than did women who saw the genderbalanced video or men who saw either video. Those
women reported a lower sense of belonging than did the
other three groups. Women also preferred to attend the
gender-balanced conference (as did men, presumably for
different reasons). Consider the effect of the accumulation
of such small cues signaling lack of belonging for girls
with a nascent—rather than already well-developed—
interest in math and science. What is today a preference
for or against going to a science conference is tomorrow a
preference for or against a career in science.
Simply changing the objects in the classroom environment influences women’s interest in computer science
(Cheryan, Plaut, Davies, & Steele, 2009). Individual male
and female college students were queried about their
interest in computer science in a classroom that either
had items that were associated with male computer science students, such as a Star Wars poster and soda cans,
or items that were not associated, such as a nature poster
and a water bottle. Men showed the same interest, regardless of environment; women showed more interest in the
neutral environment. Only in the stereotypical environment did men show more interest in computer science
than did women. Again, what is today the presence or
absence of interest in taking a computer science course
is tomorrow the presence or absence of interest in choosing computer science as a career.
Other studies similarly demonstrate the malleability
and complexity of choice and interest (Cheryan, Siy,
Vichayapai, Drury, & Kim, 2011; Stout, Dasgupta,
Hunsinger, & McManus, 2011). Female college students
who intend to major in science, technology, engineering,
or mathematics disciplines are positively affected by the
presence of same-sex experts, whereas men are unaffected; the effect on women appears to be mediated by
their identifying with the female expert (Stout et al.,
2011). Female college students express more interest in

computer science if the fellow student with whom they
interact is dressed nonstereotypically, whether that person is male or female (Cheryan et al., 2011).
A range of subtle and sometimes not-so-subtle cues
influence women’s and men’s feelings of belonging and
expectations of success, which in turn lead to interests in
one field or another. When women and men think they
belong and have a good chance of being successful, they
are, not surprisingly, more interested in a field. Environ
ments (and people) need not be overtly hostile to women
or men in order to exclude them. To ensure the success
of nontraditional jobholders, raters will have to develop
appropriate standards of good performance that are
uncontaminated by irrelevant properties of jobholders. If
we change the environment of math and science, we will
change women’s interest in math and science.
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