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Bias Literacy

Abstract

The paper offers a quick digest of the evidence for discrimination, especially with reference to

women in science and engineering. It explains common terminology a  nd lists relevant legislation
and national policy initiatives. The paper summarizes the difference between tradition and bias,
conscious and unconscious discrimination, overt and covert discrimination, and personal versus
institution bias. Drawing on res earch in psychology and social science, it summarizes core concepts
including: gender schema, accumulative advantage, stereotype threat, implicit bias, glass ceiling,
mommy track, occupational segregation, statistical profiling, climate study, and the valu e of
diversity in learning. A short section lists some national and international  approaches to measuring
whether discrimination is occurring and  how improvements are benchmarked. There is a list of
major organizations working for diversity, with links. The paper is a short tour for people new to
the topic, especially education practitioners, policy people, and individuals who participate in the
discourse on discrimination but typically do not read  the whole gamut of social science research
literature. Many of the concepts are more fully described in the recent national report Beyond Bias
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Literacy

The idea of literacy is applied to many types of knowledge and skills. For example, you can be

considered literate in reading and writing, in finance, computers/technology, information, health, and

religion. Literacy b m gdedq sn a rhb bnlodsdmbhdr hm ¢ hkx khed?9
can refer to basic competencies in  specialized professions: media, mathematics, technology,

culture, science , or economics.

The common gist about literacy is that it is a way to isolate a knowledge domain and giv e us
measures for basic competency. Usually the idea of literacy includes : a vocabulary , the facility to
converse about widely shared ideas and facts, the ability to recognize issues and problems that

arise, the basis to question and to explore, knowing how the literacy impacts every-day and work
life, and knowing how to use it  to understand or solve problems in your personal and professional
life.

Who dictates what it is to be literate? In school settings, there are groups who set educational
standards. In trades and professions, there can be standards for ~ the certification of people who
prepare to work in a field.

Typically , what we consider to be competent, knowledgeable, and skilled is less well -defined and
often unexpressed. Literacy is a set of expectations for individual behavior (expression and action)
among people who share a culture. The expectations are part of a social, workplace , or
organizational culture Dwhat any insider knows.

Bias Literacy is a timely construct because many individuals and organizations are engaged in
understanding the problem of discrimination in societ y and in the workplace , but have not anchored
their thinking in reflection and research on discrimination. When Din what contexts -- do we claim
that someone is discriminating and is biased? How do we arrive at that assessment?

We also believe that lit eracy is the first step toward action on bias. This is not an intellectual
exercise. Once we understand the dynamics and impacts of discrimination, we should understand
what to do, and what others are doing successfully, in order to make bias transparent where it has
been hidden or unacknowledged, and to control illegal bias. We are all victims of discrimination

when our society or profession or group is built on a false sense of equity.

From the beginning of time, people have had to negotiate sharing resources in spite of their
differences. Civilization is the process of organizing human activity into structures that allow us to
flourish without mutual assassination or banishment, for the most part. Here, w e use the enterprise
of science and engineeri ng as the social context from which to draw examples and research. We

are concerned particularly with the extent to which women and minorities are treated with or

without bias and discrimination in the American system of producing and employing scientists and
engineers. We hope the d ialog is improved by isolating the basics.

The Vocabulary

There are a few key words and phrases that occur often in the discourse about discrimination.

BIAS. The definition of bias is inherently negative. Itis to favo r a view or group over others and to
be unfair or partial to a view or a group . Regarding ethnicity , bias may be rooted in racism, which is

to consider members of one race or group to be intrinsically superior to others. The motive for bias
may be uncons cious and unintended , however. Bias can be rooted in tradition or prejudice, such
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that the so cialization of children and new members encourages members of a group to be biased

against members of anothergroup. ' @@r h" mr ~qd rtodghnq monhhave ghitaandr - € oV i
engqg | ~ Biapcad élso be unobservable. We discuss these dimensions in the next section.
DISCRIMINATION. ©8Chr bghl hm>shnm& hr ~ r xmnmx|l eng ©9chrbdgml dm

to analyze differences among things or people, and to make distinctions. It is negative when it is

acted upon: treating an individual based on a class or category D such as a stereotype or statistical

profile Dto the detriment of the individual. '"9@ vnl " m vgn adbnldr ° 1 nsgdqg vhek
gdg rbhdmshehb vngqgj - €(

PREJUDICE When a person holds or expresses an adverse, preconceived judgment or opinion
about someone else, they are prejudiced.  The meaning of the word emphasizes a lack of evidence,
and a lack of interest in seeking evidence to sustain this attitude .

BIGOTRY and MISOGYNY. These two words are placed together because they both mean irrational

suspicion or hatred of a particul ar group, race, or religion . The common aspect is hatred. Extreme

prejudice and extreme discrimination are behind bigotry and misogyny. They imply not only a lack

of information or a lack of sophistication, but deep emotional root sandconvicton. ' @Mn v nl " m hr
fnhmf sn fds sdmtgd gdqgqd- €(

INTOLERANCE Intolerance is a version of bias and discrimination . It stands for the unwillingness
to recognize and respect differences in others. There is not necessarily a feeling of superiority on
the part of the intolerant person, but possibly a feeling of impatience, discomfort, or dislike (lighter
versions of bi gotry and misogyny).

TO BE FAIR. What does it mean to be without bias  and without prejudice, and to be f air? Social
tolerance is the capacity to recognize different beliefs, practices, and life experience in others, and

to respect others in spite of th  eir difference from you. It means hold ing stereotypes at bay. It

means letting the merits of an individual trump preconceived , unsubstantiated negative assumptions
“ants sgd hmc hurewmdgnizds ¢ghat am igdividual-may ndtsepresent the group D
especially not a gross statistical profile  or reductionist view of a group.

SOCIAL JUSTICE. The cause of social justice is about making society fair in its distribution of

gdv gqcr ~mc atqgqcdmr - Sgd ©b trd€&€ hr notosmofmithtisdr r ~ ghk x g
fair, and how society should be made fair. Although everyone embarked on the mission of social
justice feels a kinship and an affinity to a struggle, it pays to ask fellow -travelers which injustice is

the target, and whether you agree on the methods for achieving a remedy. Sometimes the

Ol nudl dms € enqg dpt khssxhsnrnd kseg d dawhrrhsr+ nemcq ‘sbhgdd hSl nudl d ms
sgd a rhr ne rdw hr g bhrs- Eng dw l okd+ ntqg m shnmgr
Or k "'udd&, wgdx drs akhrgdc sgd oghmbhokd sg°s © kk 1 dm

RESEARCH Research is a systematic, controlled, and empirical investigation and process of
inquiry. Its goal is to discover, interpret, or revise facts, events, behaviors, or theorie s,and to
develop or contribute to credible, knowledge that can be generalized . A scientific method will often
employ a hypothesis and the gathering of evidence to  test or reject the hypothesis. Social science
research may investigate the phenomenon of dis crimination in society. Research on discrimination
and characteristics of groups and their differences is  not the same as advocacy for social justice

ADVOCACY and ACTIVISM . Advocacy is the active support and promotion of an idea or a cause

for the sake of changing public opinion, acceptance, and behavior, for example, the cause of social
justice. Its methods of influence are wide and varied, ranging from public education, social

marketing, and lobbying. Advocacy is inherently  driven by values D notion s of right and wrong.
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Advocacy is not motivated by the same goals and constraints as research (that is, empirical
investigation validated by expert judgment ). Advocates may use research to make their case for an
ideaoracause. ' ©Adb trd W hsgdqdglfrgX bn tCpnversely eesearcherh man- € (

advocate for social change. ' ®8W hr sqt d+ ~ mc hs h rAdvocatestsuminkrizingy g n mf nq
research may be biased (favoring a viewpoint) and selective  (e.g., omitting contrary results) in
Il " j hmf ° @ddrddc€&gqbgftl dms- Qdnrad ™ @b ¢ dt g mreskirgthb €™ Mkn s n

boundary toward advocacy for a particular social change. Many published articles on discrimination,

especially in the media, confuse research and advocacy . A c ritical reader should ask themselves if a

o gshbtk q “tsgng hr | " jwvmgf s vagdi dnngyg bogwadthenstde\Wi®s g hr hr
is offering a prescription ' ©sghr hr sgd v  x Sogetimes both appeat ik the same€ ( -

piece of writin g.

POLICY. Policy is a commitment to achieve a valued objective. It may suggest details as to

delegated actors, stakeholders, processes, and timetables. Public policy is synonymous with federal

legislation and investment.  Outside government, policies are more community -specific. For

dw Il okd+ °~ tmhudgrhsx | "x gnkc sgd onkhbx sg s ©sgd e |
Leadership, resources, and detailed action plans are necessary to act on the policy. Since the

objective is a subjective value , the process of deciding, supporting, and achieving the policy can be

highly politicized.

DIVERSITY. The word represents the value on having the composition of a group, organization, or
workforce reflect the distribution  or composition of groups in the greater society and population, by
race and ethnicity, gender, culture, disability, and other social differences. There are disputes about

vg s bnmrshstsdr rteehbhdms chudgrhsx hm °~ sd I + fqgnto-
whengroupsare mns gdogdrdmsdc sn sgd dwsdms sg s sgdx ©rgntk
population base, and the society in which they exist. Some regard diversity as a condition to be

improved (that is, a starting point), while others consider it a solution to a problem retarding

"bghdudl dms ne " m nqf mhy shnmer fn > kr ' " m dmc onhms{( -

LAW. Alaw is public policy that has been adopted a s mandatory practice through a legislative

process. Itis a rule or body of rules of conduct given authority by a government. It is enforced by
designated oversight or accountability agencies. Enq dw | okd+ mnshnmr ne ©Se  hqgmd]
legislated, disputed and interpreted incourts, - mc dmenqbdc - Hmchuhct “"kr nqgq nqf

sgd k vE&€ b m ad ot mhrgdec-

When Is Bias lllegal ?

When a group of boys in school take over a scarce computer to engage their interests (educational

ng mns(+ otrghmf fhgkr “~rhcd+ sgdx ~qd dwogqgforrtehmf =~ oq
pleasure of sharing a passion with like -minded friends. When a white, middle -aged engineer teams

with his white male peers on a project he is expressing a preference for collegiality, friendship, and

familiarity in tackling the complexities and risks of his project in a socially =~ comfortable environment.

Preferences in both contexts have consequences beyond the immediate situation. In the school
setting, the lack of access to a computer may mean that girls do not learn as much as the boys.

They are put at a disadvantage. They may be discouraged fro m using certain tools. They may
associate the tools with a select, narrowly defined group (computer=boy thing). They may not

enroll in technology classes because they find them unpleasant and unwelcoming. They may fail to
develop skills that are foundat ional to advanced study and preparation for certain careers.

In the second case, the elite team is choosing not to seek out or enlist younger researchers or
researchers who are not in the personal network of the group , though they may be more appropriate
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to the project or offer needed expertise. They are placing a higher value on social comfort and
familiarity over wider brain power and intellectual inputs, over the development of new talent, and
over the extension of their network to a broader community.

Fdmdg kkx+ vd | "x rtarbghad sn sgd oghmbhokdr sg s rbg
kinds of students should be exposed to every feasible publicly funded educational experience, that

the workforce needs the best minds and more people, esp ecially in advanced science and

engineering. The behaviors (on the part of the boys in school and their teachers; on the part of

senior researchers and their administrators and funders) are not consistent  with expressed values

and national policy. The be haviors are unthinking , traditional, or uncontested. = They are not

technically illegal, unless they are part of a pattern of exclusion, and their impact adds up to

measurable discrimination. They are merely unfortunate, lamentable, counter  -productive D and

maddening to the excluded.

@L DQHB @@ R B N QDTh&umited BtaRes Constitution expresses the fundamental values of

our country. Use of the phrase dllegal bias or discriminaton € hr nmkx | d°> mhmf etk vhsg
our legal system. Othercountrie r g ud mns bnchehdc ©e hgmdrr & sn sgd r
Rs sdr+ mng hm sgd r I d v >xr- Gdgd hr -chuhgc dms & | dms n«

O9hu kk I dm ~gd bgd sdc dpt k- E& Cdbk g shnm ne Hmcdo

We should not assume that other countries share our definitions of rights and privileges, nor enforce
them in the same ways as in the U.S.

Here are legal constraints to exclusion and discrimination , as contained in:
1 Equal Pay Act of 1963 . Abolishes differential pay based on sex.

91 Civil Rights Act of 1964.  Title IV outlaws racial segregation in schools. Title VI
prohibits employment discrimination on the  basis of race, color, religion, sex or national
origin and establishe s the Equal Employment Opportunity Commission as enforcer.

9 Title IX of the Education Amendments of 1972 . ©®Mn odqgqrnm hm sgd Tmhsdc R:
on the basis of sex, be excluded from participation in, be denied the benefits of, or be
subjected to discrimination under any educational program or activity receiving Feder al
ehm>  mbh k “rrhrs>mbd-E€

1 Americans With Disabilities Act of 1990. Prohibits employers from discriminating
against qualified individuals with disabilities in job application procedures, hiring, firing,
advancement, compensation, job training, and othert erms, conditions and privileges of
employment.

1 Civil Rights Act of 1991.  Strengthens Federal civil rights laws. Title Il setup the  Glass
Ceiling Commission to study discrimination (1991 -1996).

Compliance with legal mandates can be soft. ~ For 30 years, Title IX was applied mostly to the

issues of inequitable provision of sports programs and sexual harassmentin K -12 schools, though
this law explicitly identif ies neither ©r o n&ssexual harassment, nor primary and secondary schools
as its focus . There is room for interpretation as to whether a program that has few girls enrolled is
designed to keep them away. With sports, the improved availability of high school programs and
the provision of programs designed to appeal to girls led to a ten-fold increa se in participation over
30 years. At the college level, the increase was 5 -fold. (National Coalition for Women and Girls in
Education, 2002 , pp. 14 -20; Blumenthal, 2005)  Could the same be achieved in engineering? Other
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countries have shown that thereir mnsghmf hmgdgdmskx 8l " kd€& “Whpts dmf hn

then, the gender imbalance in participation?

The U.S. Department of Education Office for Civil Rights bears the responsibility for monitoring

bnl okh>mbd vhsg Shskd Ishdée @fficesa) Scienoe andchTeahmlogy Pdiiay n n
oversees the compliance among institutions funded by  the federal research and development (R&D)
agencies, including HHS (NIH), NASA, and NSF. In the case of compliance reviews in higher
education, v ery little activity has been reported publicly.

There have been national policy initiatives to promote diversity and equity :

1 The Perkins Act of 1978 (reauthorization) required each state to hire a sex -equity
coordinator to make the vocational training sys tem more equitable . (However, it
provided little funding and its reauthorization in 1998 eliminated endorsement of the
position. )

1 The Equal Opportunities for Women and Minorities in Science and Technology Act of
1981. States thatitis U.S. policy andi n the national interest to encourage all groups to
participate in science and engineering. Mandated that the National Science Foundation
report statistics on underrepresented groups and initiate a suite of programs to influence
diversity in the science and engineering workforce.  To this day, NSF is the only R&D
agency with this mandate.

1 Commission on the Advancement of Women and Minorities in Science, Engineering, and
Technology Development 1998 . A two -year congressional commission created to
research and recommend ways to improve the recruitment, retention, and representation
of women, under -represented minorities (namely, African Americans, Hispanic
Americans, and American Indians), and persons with disabilities in science, engineering,
and technology ( SET) education and employment . A follow -up to what became known
as the Morella Commission was a public -private partnership, BEST (Building Engineering
and Science Talent) that published several reports in 2002  -2004.

1 U.S. Government Accountability Office R eport on Gender Issues 2004 . Found Title IX
enforcement inadequate, especially pertaining to higher education in science and
engineering, including at institutions with research funded by the U.S. Department of
Energy and NSF.

Bias is illegal when member s of society are denied access to resources and opportunities  on the
basis of their membership in a group subject to discrimination. They are disadvantaged and cannot
participate in the benefits of the society or contribute equally. America values equal opportunity in
education and employment . America needs the participation and contribution of its best talent.

Concepts

Tradition Versus Bias

The first college in the United States, Harvard, was founded in 1636. Only elite young men

attended college at that time. Women and people of color  (of any class) were excluded. Oberlin

College was the first to admit women, in 1833, and the first to admit students of all races. This

means that traditionally,eng md > gkx 1/ / xd  gr womenar@l pdoplédicolerrdidghr s ngx +
not have access to higher education. There was no legal mechanism in place to contest the

tradition. The first women to get degrees found it hard to gain employment, as traditionally, they
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were not welcome in the workplace. The ear ly female and &olored € pioneers in higher education
might have protested, but in those days, they did not sue in court.

Highly -rated institutions continued to exclude all women as late as 1970 (e.g., University of
Virginia), to exclude them from certain fields of scientific study , and to deter them from graduate
study in certain fields of science, such as physics and astronomy. Exclusion from certain fields of
sciencehm sgd 085/ Qr 0 ° lgverfumblerk of wibmen lavaitabier to ke gaminated to
the National Academy of Sciences until recently.

Once women entered the workforce in great numbers, there was social acceptance for the break

with the tradition alideas g™ s ©° vnl m@r ok > bd hr hm sgd gnl d- € Gnyv
consideredmord "~ ooqnoqh > sd sg ™ m nsgdqr - Sgd ©gdkohmf € qgnkdr
teacher, and assistant were generously open to women, due to a number of traditional assumptions:

women were not primary income providers for families and did not need high pay; their salaries

were disposable income; they were not building careers; they were not interested in power and

leadership. Both men and women commonly held these views. There was great social pressure to

conform to tradition. There was little public ~ debate about assumptions, and little support for

women who had other ideas about work and career. It is true that many women did not feel that

they suffered bias, because they found satisfaction in their traditional role and in their conformity

with the majority.

Regarding ethnicity, class, and sexual orientation:

Until the 1960s, the great majority of American college and universities were
overwhelmingly white. Minority student s were rarely seen; their cultural traditions were
almost entirely excluded from both the formal curriculum and the informal campus culture.
Many institutions sustained quotas on specific religious groups. Other campuses either
excluded or subordinately women while virtually every institution denigrated homosexuality.
For stud ents from less privileged economic and/or cultural backgrounds, class was  --and
remains still d a difficult and often painful issue.  (Smith et al., 1997, p. 8)

The struggles to change tradition can be long and hard , especially when lif e styles of the
advantaged classes are dependent on the free or cheap labor of a group . For example, slavery was
abolished in America only in 1865, and women were given the right to vote only in 1920. Other
countries were on a different timetable D some earlier and some later . Australia, for example, gave
women the right to vote, but initially not aboriginal women. Discrimination dies hard and fades with
much scrubbing. Legal milestones do not automatically bring about social acceptance and

conformity with laws.  We might as k historians how long it usually takes for new legal rights that
challenge tradition to be assimilated D 100 years or more?

Conscious Versus Unconscious Discrimination

When the MIT Report on the Status of Women was issued in 1999, Dean Robert J. Birgene au
added among his introductory comments :

| believe that in no case was this discrimination conscious or deliberate.
Indeed, it was usually totally unconscious and unknowing. Nevertheless,
the effects were and are real. (Massachusetts Institute of Technol ogy, 1999)

This is also called subtle prejudice.  An in-group holds unconscious beliefs and associations about
an out-group. In the minds of the in -group, their differences are exaggerated (linguistic, cultural,
religious, sexual) . Members of the out -group are portrayed as outsiders, worthy of avoidance and
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exclusion or disadvantage. The in-group may justify the negative attitude and treatment by blaming

the out -group for choosing to be deficient. If thein  -group is a majority, in society, and in com mand
of most of the resources (jobs, positions of authority, leadership, ownership), it might unconsciously
favor its own members, and portray its own members more favorably in many contexts. For

example, media portrayals of adventure heroes or doctors or heads of countries will show the in -
fgnto ©®hm hsr dk d-graumiavisiBle or ih sulgordimagedor nedgatsse roles.

It is very hard to detect and protest subtle, unconscious discrimination. It may be manifest in petty

slights, nuanced visual clues, tone of voice, lack of eye contact, and so on. A TV show that omits

the presence of women and minorites may seemnormal. Sgd uhbshl gqr bk™ hl sg° s ©Xn
sqd > shmf Id “r "m dpt k€ | hfgs adyegrMifstudglmysertioar s~ ms h  sd
scientists !).

Overt Versus Covert Discrimination

It is possible for intended discrimination to be covertd unobservable and possibly uncontestable.
For example, an academic committee may choose among candidates for a fellowship and discuss

their belief that a woman should not take the place of a man, and they do not document their
discussion, nor report it outside the meeting. If the committee members are unaware of their bias,
for example assuming that a woman who just married or just had a chi Id probably lost interest in
graduate school, their discrimination is  unintended and covert.

Personal Versus Institutional Bias

Sometimes it is not the personal behaviors of individuals that disadvantage a group, but rules and

policies of an institution. Sghr hr ~krn b  kkdc OrRomgekampglg ghigkly chr bghl hm®
qualified couple may find that one is offered a position at a university in a remote small town.

There are no other potential employers for the other spouse within a reasonable radi us. Because the

t mhudgr hsxQr mdonshrl qgtkdr oqdbktcd ghghmf sgd ©sq hkl
unemployed or under -employed, and usually out of their professed field. Another example are rules

for qualification for tenure that are unforgiving of temporary leave -of-absence to bear a child, thus

posing a disadvantage to a woman who chooses to have children in the first 7 -10 years of her

career, which are optimal years for childbearing.

Another example of a structural bias is to require a test a s a qualification for a job (or other

opportunity) that is known to  disadvantage a certain group. An English language test D beyond the
requirements of a job -- can be used to screen out immigrants. An aptitude test was used to

prevent African Americans from obtaining jobs. Until the Civil Rights Act of 1964, flight attendants

had to meet height, weight, age, and vision  (no glasses) requirements, and be single -- all attributes

irrelevant to their primary work function, which was passenger safety. Fire departments historically

used excessively challenging physical tests to eliminate women from eligibility. 9Vvnl dm rddj hmf
admission to the New York State College of Agriculture in the 1970s needed SAT scores 30 to 40

onhmsr ghf gdqg s g Theresvgrequatas foeworheth imc€ollege admissions. (NCWGE,

2002)

Structural bias is impersonal Dit is embedded in rules and procedures. It makes it easier for the

hmrhcdg sn r°>x ®Rnqgx+ H cnmgs | jd sgd g8kde €& sn sgd |
tradition than policy . And itis sometimes hard to measure the effects , though we are learning how

(sdd ®Bkhl > sd Rstcx& adknv(
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Gender Schema

All people are exposed to assumptions about gender from birth on. A girl and a boy will have

different exp eriences in any society from the first minute their sex is known through the rest of their
lives. They will be differentiated, and learn to differentiate, on aspects of appearance, activities,
toys, roles in the family, and occupations . Like other cultu ral values and assumptions, assumptions
about gender are internalized and are likely to become unconscious.

Gender schema theory (Martin & Haverson, 1981; Valian, 1998) holds that gender plays a major

role in how children organize information. Gender pro vides a structure that constitutes an implicit
theory. There are probably differences in how strongly gender typing acts  between individuals.
Younger children tend to have simpler constructs that they hold more rigidly. It is postulated that
their initi al simple and rigid constructs provide consistency and stability as they make sense of the
world .

The gender labels that children learn can evolve into stereotypes. Stereotypes are not inherently
bad. They simplify our world and offer rules of thumb a  bout what to expect in social interactions.
Gender schema theory is one of several psychological approaches to explaining how children
develop identity, particularly gender identity.

Stereotypes across cultures for men and women are not uniform. A major ity of cultures expect

men to be dominant , competitive, and achieving, and women to be co -operative and supportive.

However, expectations (especially implicit, unconscious expectations) and actual behavior may not

be consistent. Our interpretations of th e normal range of acceptable behavior will vary by culture

and by individual , as will our tendency to assign a negative weight to deviations. One example of

8f dmcdghmf & hr sn bnmrhcdq sgd adg uhnqgr "~ mc brnknsghmf
rnld bntmsqghdr+ | dm gnkc g mcr " mc trd dwoqgqdrrhud fdr s

According to Virginia Valian (1998) , schemas are hypotheses and unconscious beliefs, shared by

both men and women, that can skew our perceptions of their respect ive abilities. We tend to over -
rate men, and under -rate women. In one study, people making a judgment about the height of a

man and a woman of equal height, for example, perceived the man as taller. In a study of the peer
review system of the Swedish Me dical Research Council for post -doctoral fellowships, female
applicants had to have more credentials than men to get the same competence rating from
reviewers. (Wenneras & Wold, 1997 ) A study of the influence of gender in the review of curricula
vitae for faculty found that both men and women favored male job applicants. One study took

actual curricula vitae, created male and female versions, and sent them for review as candidates for
faculty positions. It found that both men and women preferred male job applicants. (Steinpreis,
Anders, & Ritzke, 1999) Another study compared letters of recommendation for medical faculty

b mchc > sdr "mc entmc sg s sgd kdssdgr cheedqgdc Or xrsdl
ne kdmf s g+ hddhmtf&£s adnd reidrances td status. (Trix & Psenka, 2003)

Other studies show that w e expect men to be capable of independent action, and that men do

things for a reason (in contrast with women) . We expect women to be more nurturing, expressi  ve,
and caring about th e group or community than men. In situations where we evaluate the
professional competence of men and women, and where there is much room for interpretation, men
will have a significant advantage due to unconscious assumptions . Our schema for males is a b etter
fit for professional success , and especially for high -intensity scientific and engineering careers.  The
theory of schemas explains the disparities between men and women in salary and advancement

across professions.
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Accumulat ive Advantage

Due to gender schema and other deep -rooted schemas about race, class, sexual orientation, there

are many expressions of unconscious and undetected bias against excluded groups. Accumulat ive
advantage is the idea that many small advantages cumulate over time and add up to a larger
advantage. . Disadvantages work the same way, negatively. The idea of cumulated disadvantage
explains why even small disadvantages are important. They can over time grow into large

disparities in salary, promotion, and status. ©rhe rich getricher...€ ©Khj d hmsdqgdr s
"cu ms fdr " bbqtd+ " mc h khjd hmsdqgdr s (Malan, t988aps +
3) A computer simulation postulated an  organization staffed with equal numbers of men and

women at the lowe st level, having 8 levels of promotion potential . At each level of promotion in
the simulation , men were given a mere 1% advantage over women. At the beginning, the starting
group was comprised of 50% men and 50% women . Af ter eight minutely advantaged moves, the
top level of the organization was 65% male. (Martell, Lane & Emrich, 1996)  Even small imbalances
over time add up to major differences. When a woman or minority is denied access to a course,
given a slightly lower grade, denied academic assist ance, excluded from a study group, not
encouraged, denied a fellowship, a job, or a promotion because of discrimination, they suffer an
increasing gap in the competition for opportunity. The rich not only get richer, but the poor poorer.

To recover compe titive ground , the latter have to gain more than 1% in qualifications or opportunity

to reach the same level as members of the advantaged group.

Stereotype Threat

Both men and women think and act  according to gender schema automatically and unconscious!| vy,
for the most part. Children develop gendered stereotypes from early elementary school and by late
elementary school show strong stereotypes. At these ages, girls and boys show equal primary

abilities for mathematics. Sex differences in quantitative sk ills emerge after elementary school.
(Steele, Reisz, Williams & Kawakami, 2007)

The theory of stereotype threat holds that  when an individual is made aware of his or her identity in

a group that is negatively stereotyped for an activity, their performan ce will be impaired (thus
confirming the negative stereotype ). For example, African Americans taking an IQ test  who are told
that their intelligence is being measured will do worse than those told it is not measuring their

1Q.(Steele & Aronson, 1995)  Another example is female students taking a math test and being

l "cd v ' qd sg s 9vnl dm °~ gd mnTke effectisstionger énthosewhod m h m

care about the domain. (Steele et al., 2007) The effect is triggered by raising awareness of negative s
just prior to testing. W hen women are told that they usually do worse on a math test than men

before the test, they tend to do worse than the men. When white men are told they usually do

worse on a math test than Asian men, they tend to do worse thant he Asians. The effect has been
shown in African Americans, Latinos, low SES students, and the elderly ( regarding memory),
especially in testing environments. The effect can be triggered without explicit reference to the
stereotype. For example, exposing individuals to strong cues about their group identity (gender,

race, age, etc.) prior to the test can trigger the effect (e.g., filling out a form that asks subjects to
identify their group ).

n
Cc

Girls have often heard in school, from peers, teachers,andpa gqdmsr 9 ©Vg s ~gd xnt

ogxr hbr b lDoyoun thik yougan 8andle the material > E€The effect can be mediated a
number of ways.  Strongly o ptimistic (and non -judgmental) relationships between students and
teachers help. Making the negative stereotype conscious, and refuting it, helps. Awareness of
positive role models D individuals from the group who counter the stereotype Dhelps. Individually,
self-affirmation and raising a strong sense of self-adequacy can help foster psychological resi stance.
If the subject is made aware that they are possibly anxious about anticipated negative expectations,

m
h

b

r

C

oh
U

s

cnhmf



Bias Literacy 11

and not really anxious about their ability, they tend to do better - 9Sd bghmf ~ants rsdqgdn
hmnbt k>sdr ° f  h(Gomsittee om Marireizangd thes Roterlial of Women in Academic

Science and Engineering, 2007, pp. 46 -47)

@ gdk sdc hcd™ hr sgd Oxfl khnm Deedbs- Hm rstcxhmf s

Robert Rosenthal and Jacobson (1968) found that high expecta tions can result in better
performance. This is also know n as a self -fulfilling prophecy, applied to many types of relationships

such as doctor -patient or manager -employee. The dynamic is different than stereotype threat  Ditis

interactive, between an a uthority figure and a student or subordinate , and, it usually refers to
positive expectations . Yet, similarly, the student internalizes the expectation and changes to meet
it.

In education literature, the phrase &@nes sx g mmx ne kinoften duged td blasne schoolsnr €

for the poor performance of disadvantaged students. It is another variation on discrimination Dthe
projection of not necessarily a stereotype but rather a negative , low expectation, which research
shows will affect response.

Implicit Bias

Can we tell if we are prejudiced?  Project Implicit at Harvard University = recognized that people are
either unwilling to report their attitudes and beliefs, or, unable to report them because those

attitudes and beliefs are unconscious. (Project Implicit, 2007 ) They designed an online test
designed to uncover unconscious thinking and feeling. The test prompts for associations between
words. It measures not so much the patterns of associations that the subject makes, but rather the

time (in mill iseconds) it takes to respond to a sequence of rapid prompts. Longer times suggest a
difficulty making an association automatically. Among the Implicit Association test  suite of
experiments are tests of = r t a ipkflerengerfor young versus old people, preference for white
versus black people, sexuality, gender and career, and gender and science. For example, it often
reveals a an association between diberal arts € and demales€ and between Sscience€ and dnales.€

People taking the tests have been surp rised at their implicit associations that indicate bias and
discrimination. Some are shocked and dismayed at their scores because they have spent their

careers and lives committed to fighting discrimination ; their identity as a©e ~ h pdh isdhdeatened .

Subjects often want their results kept private because they consider them professionally damaging.

Tgd rhsd v gmr9 ©BHe xnt ~qd tmogdo qdc sn dmbnt msdq

objectionable, please do not proceed e t q s gThe Imgdicit Asso ciation tests are showing that that

even the best conscious intentions and conscious reflection canb > mmns d  r hkx ©t mcn¢€

unconscious schemas. The test can also measure change in attitudes and beliefs after a subject has
learned to make different assoc iations.

Glass Ceiling

Vgx b mg@s vnl dm mc | hmnghshdr ©8f ds s n? Begadsesfthe €

glass ceiling, which is a metaphor for an invisible barrier. It does not matter what the gualifications
and ambitions of anindividual vgn hr 8t o ~f hmrs sgd bdhkhmf+¢
groups, they will be blocked from advancement. It is possible to identify where the ceiling is , in an
organization or in a profession. In an equal and fair system of promotion and advanceme nt, every
individual has an equal chance of getting ahead. If members of certain groups never or rarely
advance, then their group membership is the variable that explains their lack of success. Statistics
about the characteristics of people at each level  of the organization can show that a
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chrognongshnm sd mtladq ne sgd Whyhheydopoffres havedia®y odnokd
reasons and mechanisms.

Title 11 of the Civil Rights Act of 1991 created a 21 -member, bipartisan Federal Glass Ceiling

Col l hrrhnm- Sgd Bnll hrrhnmg@r | "mc> sd v r sn rstcx sgd a
and wome n within corporate hierarchies . Their definitonwas : ©®° qshehbh >k a > qgqgqhdgr a’ rd
attitudinal or organizational bias that prevent qualified individuals from advancing upward in their

organization into management -level positions - @.S. Glass Ceiling Commission, 1995)

The case of Asian Americans in science and engineering illustrates the glass ceiling effect. (Chen &
Farr, 2007) Asian Americans are a pop ulation minority in the United States D about 5% . They are
over-represented among students and professionals in the fields of science and engineering , that is,
Asians are more likely than other groups to enroll and graduate . More than 15% of all doctorat esin
science and engineering are held by Asians . (National Science Foundation, 2003)  As a group they
have higher educational attainment than whites. Chen and Farr offer four criteria for a glass ceiling:

the inequality represents a gender or racial dif ference that is not explained by other job  -relevant
characteristics of an employee (such as education, training, field, location), the inequality is greater

at higher levels, it is an inequality of opportunity and not merely an inequality in numbers of peo ple
at high levels, and finally, the inequality increases over the  trajectory of a career. The authors
conducted statistical analyses of data crossing seven years, between 1993 and 1999. They found

a glass ceiling effect for Asian Americans (both men and  women) at all stages of their careers in
science and engineering , and confirmed the effect for all women (regardless of race) in science and
engineering.

A significant monograph on Asian Americans across all occupations, not just science and

engineering, was produced for the Glass Ceiling Commission.  (Woo, 1994) Other studies have
found the effect for African Americans. Catalyst, Inc. updated the Commission report in 2000 , with
an emphasis on women in management . (Catalyst, 2000 a)

Mommy Track

Sgd BLR Sqg  bj Socidraconsnicdphenomenon that working women who get pregnant
and have children experience lower expectations at work, lower opportunity, and lower pay than
those who do not have children.

Sgd ©Lnl Il x Sq bj &€ hr Wetannotodefiditivelyc sayrthak ithishthe result of

systematic discrimination against women who choose to raise children. If anything, it is structural

discrimination in our society generally. The tremendous rise in the participation of women in the
workforce o verthe20 " Bdmst gx g r bnkkhcdc vhsg sg chshnm sg’ s sq
to the home. We cannot blame a ny single employer for traditions and stereotypes that make

women our primary care -takers in the family . Nor can we expect a ny single employer to offer the

ideal answer to staying competitive (i.e., having a workforce that works long and hard and at

reasonable cost by co mpetitive standards) and at the same time allowing for employeess n ©g " ud
rdbnmc i namordestofglfilltradl hs hnmgr hcd’ k.!mstdadyw etendtodemy g h n

that sgd Sr dbnmc i na Matherg returdirg) framnwiatersity leave '~ Or tme&al m

three daystothreemonths) " gd rtoonrdc sn ®qgdstgm sn mnqgl k& ~mc fn
work. (Crittenden, 2001, p. 35)

! The tension is, in our opinion, behind th e mommy wars played out in newspapers and blogs. Women who
choose full time family care (mommies) feel maligned and guilty, and women who choose a career alongside
family feel maligned and guilty. Most interesting is that women attack each other, vehemen tly and profusely,
instead of attacking American societal structures that have not relieved the tension by offering better supports

for sustenance of family and flexible work and career paths.
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The Job of family. The work of raising children and maintaining a family is significant. There is a

large literature on the time spent on household work, showing the effects of education, marriage,

ages of spouses, presenc e of children, and so on, and trends in the last century. Roughly, married

partners together spend about 53 -55 hours per week. W orking women do two -thirds of the

household chores, and spend 25 -30 hoursaweek. Hm ~ rstcx ne atrhmdher rbgnnk
presence of children adds from three to ten hours per week to the workload of male graduates and

eqnl sdm sn 1/ gntqgr odg vddj sn (Bugld&MciKepn, k998),p. ne edl * k
114) Since children are not as easily ignored as laundry and  cleaning, the workload constitutes as

at least the equivalent of a part -time job .

The Family and home iswn | d mwark. 9@l dghb ™  m bt kst gd f dmdaiginglak x r sdgdns
e d I h mh mdCommitep en@aximizing, 2007, p. 174) Tasks and responsibili ties at home have

not shifted significantly to men, in America. The pressure to maintain the family and the home falls

unequally on women.

Changing expectations . Our expectations for how to raise children and how much time to spend

raising them ha ve increased. Although there are more supports for child care than there used to be,

such as child care centers, pre-school, kindergarten, after -school programs, and community centers,

there is a greater expectation that children need  constant enrichment and att ention in order to

thrive. Popular media feature the importance of reading to children every night, expos ing them to

varied experiences, food, people, and providing much close physical contact. Research shows that

children who are not stimulated at home  are disadvantaged when they enter school. The research

is behind programs like Head Start to provide enrichment in early years to disadvantaged

populations. The cost-benefit to society of rich early family environments have been calculated.

(Heckman, 200 6) In disadvantaged children, e arly stimulation of cognitive, linguistic, social and

emotional competencies reduce the need for later  social programs and interventions such as reduced

pupil-teacher ratios, public job training, convict rehabilitation progr ~ ams, tuition subsidies, or

expenditure on police. Vd c¢cnm@s sghmj vd rgnt kandbhiddicavzeg, wé &tm thQ ® ° gd ms h 1
want to , and we recognize the later costs of early neglect . Old authoritarian approaches to child

raising D9r s~ x nts nes rrmmd glshmaor® ‘nmmc 9o k ~ x Daré outroffvogee. x nt gr d k u d |

Family-Friendly workplace? The definition of a family -friendly workplace is one where an employer

acknowledges the demands of family responsibilities and adopts policies that allow for flexibi lity,

particularly in the time and location of work, absence from work, and allowances for family care.

Hm rohsd ne sgd E |l hkx "mc Ldchb >k Kd ud @bs ne 0882+
bnt msghdr € v hs g-oreentdd padjoie s,samd lards in & droup with Lesotho, Liberia,

Swaziland and Papua New Guinea in not guaranteeing some form of paid maternity leave. (The

Associated Press, 2007) Among established policies are paid maternity and paternity leave, paid

sick days, support fo r breast-feeding, child care facilities, and limits on the maximum work week.

The U.S. is a leader in providing equal opportunity to work, but has not helped the family. We can

nmkx rodbtk sd vgx @ dghb ™ m rnbhdsx+ g d@m sdhnundgkl xntt rg ~ r B
literature in the late 20 ™ Century explores the problem, identifies solutions,  and offers model

implementation plans and policies. Good employer behavior is frequently highlighted and recognized

via national awards and media exposure. An example is the Sloan Work and Family Research

Network (2007). A common intervention for improving on retention of female faculty in science

and engineering is to provide relief from the traditional tenure process which coincides with prime

child-bearing y ears. (NSF, 2007a)

Women and career interest. Vnl d mQr d wo thdt they svith workand have careers  have risen
phenomenally and rapidly. In 2006, adult women with B.A.s held 52% of those degrees, 53% of
Masters degrees, 36.5% of professional degrees , and 31.5% of Ph.Ds. (U.S. Department of
Education, 2006, Table 9)  Women with degrees are more likely to work than women without
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them. (Coontz, 2007)  Over the last century, the participation of women in the workforce has gone
from 18.4% to 46.4%.  (Rutgers University Center for Women and Work, 2002)

Higher expectation for advancement in career . Legal challenges to discrimination have opened more
positions, more kinds of positions, and higher positions, than ever before, as well as more equal

pay. You ng women graduate from college now perceiving no barrier to their ambitions based on
gender. Research reports monitor the changes in opportunity for women in business, closely, and

are encouraging. (Catalyst, 2007)

Opting out. The tension between worki ng (typically full time) and raising a family has led more

women to opt out of careers in spite of investing in long and intensive career preparation -

bnmehgl hmf nkc rsdgdnsxodr sg s 9vnldm i Earlysinthe ms sn f d:
20"Cemst gx+ 8sgd ehqgrs fgnto ne @ dghb  Mthesadratimtngn qdbdhu
around 1910 Dvirtually had to renounce motherhood and family life if they wanted a career. More

than half of the female college graduates of that generation never had children. Theirs was a clear -

cut either -or choice: career or family - Erittenden, 2001 quoting Goldin, 1995, p. 33) The next

fdmdg shnm+ f g ct s h mjpbthegfaniym& ® 82dgm- ¢ Sgd fqg ct sdr
(the post WW |l decade) © g " sabstantially higher marriage and fertility rates than their

predecessors€ and went to work after their children were older. Their pattern was family then job ,

for almost all the doors to the professions were still closed to them with the exception of te "bghmf- &
(Crittenden, 2001,p.33 ) ©8Edvdqgq sg m 1/ o edubatedizmbyrbeombrwanien f d

[graduating between 1966 and 1979] managed to achieve both motherhood and a career by their

k> sd sghqgqshdr ng engshdr- Hh Wicd abisucoedsfal nachisvingag hk cgdm g = 1
career as the women with children. Fully  half of the women who had attained a career by midlife

vdqgd bgh(Critttnden,200€,p.32) @ rstcx ne edl kd L-A-@ Qr hm ghfg
positions found that fewer than half ha ve children, compared with 84 percent of male peers.

(Crittenden, 2001 quoting Catalyst, 2000 b, p. 35)

Many statistics show that women are disproportionately concentrated in less pressured career
positions D lower levels of management, community and four -year colleges rather than research
universities, non -profit associations, and staff jobs. Did they opt out?

Or pushed out? Employers are in the position of pressure to hire without bias regarding family

status ( single or married, children or no children ) and to invest in professional development fully,

regardless. Atthe same time, they may find  prized employees walk away from the investment

because of family pressure. (It is a joke for politcians DO®H pt hs hm ngcdg sn rodmc | n
e ~ | h)kSometof this experience may reinforce old biases against committing to women and

I ' j hmf ° kknv  nhHode c hernsqq " sbgaditucyof &gl -achieving women D graduates of

G qu gcQr ognedrr hnm' Xkand 19&lnDféund that®s perdeth mof h&8 M.B.A.s,

whowere 8r nl d ne sgd I nrs dwodmrhudkx sg hmdc ~mc ghfgkx |
left the workplace entirely by the early 1990s. Many said they had been forced out of the best jobs

nmbd sgdx adb  (Crdtendem2@ @lopr 36 §uoting Walker & Swiss, 1993, p. 34)

According to the study,t he women were taken by surprise at falling in love with the new baby,

and, at the inflexibility and even hostility they encountered in the workplace.

Studies of the female brain drai n found that the cost of replacing professionals could exceed the

bnrs ne ° xd> gQr r k> gx- Rnld dloknxdgr gdronmc ax o0¢qQ!
allowances, and not punishing women who elect to enjoy them. (Crittenden, 2001, p. 36)

Inevitably, some male managers and supervisors will consider these benefits unfair advantages, and

unconsciously shy away from hiring or promoting women. When a woman has a child, she signals

a choice to be available to family over career. Very few people would qu estion her new priority of

responding to family needs (sick child?) over work demands (critical presentation?) . Peer perception

in the workplace is likely to expect the woman to stay home with a sick child rather than a man. A
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1992 study of governmentex dbt shudr entmc sg°' s ®vnldm vhsg bghkcgdm
promotions than women without children and than men, even after controlling for length of service,

dctb shnm+ °~ mc (Cntergeng200d4, pb4s quating-Merit Systems Protection Board,

1992)

Parents and productivity . There are a few studies that show that people who have children and no

one at home full time devote a few hours less to work per week  than those who do not.

(Committee on Maximizing, 2007; Crittenden, 2001) Employer s and peers can exaggerate the

mdf  shudr " rrnbh> sdc vhsg ©e | hkx chrsqg bshnmr- € Rnl d
against parents. In academics, there are studies that show a gender gap in the number of papers

published, but they tend not to isolate the effect of parenthood. (Committee on Maximizing, 2007,

pp. 117 -123) Even so, the practice of counting papers as a measure of productivity i s

controversial. Measuring work productivity across all types of work is problematic, so the question

of whe ther parents are less productive cannot be answered objectively. That is unfortunate,

because the assumption is common.

The Dilemma persists. Hs hr g qc sn rdo g sd nts gnv | tbg sgd Lnl |
withdrawal from intensive career pressures, and how much it is duetobeing Botedgt s&€ nq
90 "edd by employers. There are signs that the conflict is a taboo subject in professional life.
Crittenden (2001) b " kkr hs °~ ©®bnmrohqg bx ne rhkdmbd- € @b cdl hbr
guestionnaires about their needs for accommodation for family life, lest it have repercussions on
their career advancement. Meanwhile the subtle effects of workplace marginalization and the
female brain drain cumulate, reducing the income and status of women, a mc v rshmf dudgxnmdQg
investment in the development of human capital. There is a joke that Ginger Rogers did everything
Fred Astaire did, only backwards and wearing high heels . There is research evidence that a baby on

vnl > mQr or xbgnk mtahebrdrkin apdaocarder bosten d

Occupational Segregation

Occupational segregation is a sociological label for the phenomenon  whereby certain groups are
concentrated in certain jobs . Inthe United States, the Census data currently identifies 449 br oad
occupations. (Bureau of Labor Statistics, 2007)  The distribution of men and women across such a
wide spectrum is, however, surprisingly  uneven. In 1997, 75% of women were concentrated in
mainly ten (10 of 449!) occupations : secretary, cashier, admini strator, nurse, sales supervisor,
nursing aide, bookkeeper, elementary school teacher, waitress, and retail sale s clerk. (Fain, 2007a)
There are many, many more jobs where there are a few women, but mostly not: sp  ecifically, 66
occupations in which they a re less than 25% of the workers in the occupation category. (Fain,
2007b) These are often called non -traditional occupations.

Affirmative action has opened many job opportunities that were  formerly closed cues to blatant
exclusion or special rules that screened applicants by gender. For example, now there are more
males among nurses, secretaries, and airline stewards.  There are more females among police
officers, carpenters, construction workers, and security officers.

Vocational education in the Uni ted States before Titlel W gdr sghbsdc vnl dmer “bbdrr s

traditional careers such as automotive, aviation, food, and maritime trades, all normally higher-
paying than the careers open to women, such as health services, teaching, graphic arts, office
technology, and cosmetology. Efforts to open vocational programs are still ineffective. (NCWGE,

2002) The National Alliance for Partnerships in Equity  (2006) tracks annu ally the statistics on non -
traditional careers, showing those in which males or females a re more than 75% of the current
occupation group . Collapsing classifications of jobs from multiple sources, they list 204 jobs that
are non-traditional for women (women comprise less than 25% of workers) , and 62 jobs that are
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non-traditional for men (men comprise less than 25% ). Many reports have observed that , generally,
women are still concentrated in the lowest payingjobs + ~mc hm gqdk shudkx edv ©ohmj

There is horizontal segregation or uneven distribution across types of work s pecializations. There is
also vertical segregation , which is the concentration of one gender in higher, more advanced
positions in a given occupation.

As the gender gaps in university attendance narrow, and as more women enter the workforce than

ever before, and more ega litarian views enter the public consciousness, and legal barriers to

discrimination are assimilated Dis there less sexual segregation in the workforce, especially in

cdudknodc bntmsqghdr > Mns qgd” kkx- ONbbt ooled hnm  k f gds:
cultural assumptions across many cultures that men and women are fundamentally different.

(Charles & Grusky, 2004) Women are considered suited to provide service and nurturing, and men

are considered suited to do physical labor, technical tasks, and  abstract calculation or analysis.

Thus women clusterinservice -nghdmsdc nbbto shnmr sg° s cnm@s hmunkud
clustered in physically demanding occupations often involved with manual labor. When both

participate in occupations that do  not require manual labor, there is still vertical segregation due to

views that men are more competent and status  -worthy than women. The segregation is

perpetuated, especially in affluent economies in which a wide variety of careers and occupations are

available, as males and females adapt their interests to conform to traditional models, and

employers project their fundamental assumptions about differences.

Occupational segregation by gender is a self-fulfilling prophecy on a societal level. Gradually, as
men work as nurses, administrative assistants, and in care  -taking professions, and as women work
as soldiers, security guards, economists, CEOs, and civil engineers, the public may adjust its view of
differences from real experience and allow for a les s segregated profile. During World War II,

women were called to take on jobs normally excluding them, and showed they were quite capable

of performing them well much to the surprise of many . This demonstrates that strong biases about
differences can be s uspended.

Statistical Profiling

Statistical profiling is a legitimate and powerful technique made possible by the availability of huge
banks of electronic data (such as the national census),  ubiquitous computing , and software that put

it feasibly in the hands of anyone who knew statistics. It made it possible in marketing to analyze
and target consumer behavior Ddhe ~ odgrnm vhsg °~ Il dch™ m hmbnld khjdr
ogna akx atx k> vm b gqgd ognctbsr-E¢ R s behdviorsahdithe | " c¢cd hs

characterization of highly refined subsets of population such as soccer moms and their likelihood of

holding certain positions on issues. Unfortunately, it also can promote simplistic, and reductionist

sghmj wvmfi @m ®nmQgs vihgjabs-c€d!l "Smged knf hb  k e  kk > bx hr sn | hr
shares characteristics with a profiled group as having all the characteristics, and attributing a

cdsdql hmhr | sn sgd ognehkd - Eng dw Il okd+ ®Rnbbdg I nlr

Statistical profiling can thus create and reinforce false stereotypes and assumptions by making them
appear to be a truth about individuals.

Climate Study

Sociologists have characterized the culture of organizations. Universities promote themselves on

the basis of unique traditions and constellation of values. Professions such as physics, geology, and
mathematics develop a pride of professional identity. Accordingly, academic departments which are
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a microcosm of a disciplinary field can reverberate  and reinforce characteristic identity as they bring

new students into the profession. Unfortunate ly, certain fields (electrical engineering), like certain

occupations (airline pilot) are gendered -- especially strongly associated with male dominance, and

sgtr vnldm ~gd mns odgbdhudc ax sgdlrdkudr ngq nsgdqgr |

There is no wide consensus about the definition of organizational or professional culture. (Powell,

Bagilhole, & Dainty, 2007)  Cultural life encompasses psychological predispositions, beliefs, values,

and learned ways of behaving. Organizations can be characterized as hierarchical, patriarchal,

sexist, resistant to change, or competitive as well as collaborative, egalitarian, open, and dynamic.

©Ghrsnghb  kkx+ sgdghk  Bddmesdmmflgmdddhmk ~ mc chgsx+ =~ mc
(Powell, Bagilhole, Dainty , 2007, p. 50) When women go against cultural dictates and undertake

9l * kd vewmegypne & uncomfo rtable. They can experience a hostile environment  of bullying,

stalling, sabotage, harassment, and spite. The behaviors can be small instances of conscious or

unconscious, intended or unintended, overt or convert bias and resentment. A culture can also be

simply indifferent, uninteresting, or uninviting.

There is a re search literature devoted to climate study -- the challenge of determining whether a
culture is experienced as friendly by women and whether it has embedded structural, or institutional
barriers. The subject of a climate study is the atmosphere and enviro  nment for students or
professionals, both intellectual and social, and interactions between individuals, the community, and
the system of the institution. The survey tool typically address es perceptions and experiences of
individuals in various roles (e.g ., students, faculty, teaching and lab assistants, peers), perceptions
of typical experiences (classroom, laboratory, advising, tutoring, conferences), and personal
characteristics (confidence, perception of the field, preparation for the field). Data can be
disaggregated by gender, ethnicity, year in school or year in profession, and citizenship status.

Most climate studies focus on an  educational institution or a department .

Two major studies of students found that  aspects of a negative climate explai n the loss of qualified
students in their first years of college study. An ethnographic study about students leaving science
and engineering was conducted by Elaine Seymour and Nancy Hewitt (1997). They conducted a
three-year, multi -institutional qualita tive survey to identify the reasons why undergraduate students,
with an emphasis on females, leave S&E majors for non  -science fields. With no significant
differences in academic preparation or performance between leavers and non  -leavers, it was found
that leavers: lose interest in S&E; are drawn to a non - S&E major; recognize poor teaching; and feel
overwhelmed by the fast pace and workload of their coursework. Women were more likely than

men to be discouraged by the competition in S&E departments. Seymour and Hewitt also found
that, for many women, experiencing engineering education as a distinct minority automatically puts
them at a psychological disadvantage, eroding their confidence.

In another large -scale effort,the Vnl d mer Dwodqghdmb d eeriry Proj@&n(WECEj d Dmf hm
conductedacross-hmr shst shnm k+ knmfhstchm k dw | hm>shnm ne t mc
persistence in engineering majors at 53 universities . (Goodman & Cunningham, 2002) Consistent

with Seymour and Hewitt, over 30 percent  of the exiting students cited school climate factors as a

reason for leaving. WECE also noted losing interest and attraction to another field as key factors for

leavers.

Brainard and Carlin 1997) conducted a six -year longitudinal survey of female students in science
and engineering at the University of Washington. Factors that influenced the decisions of women to
persist in, or switch out of, degree programs in engineering and science were: a significant loss of

self confidence in their first year of study ; aloss of interest, discouragement, lack of confidence,
poor advising, and an attraction to another field. P ersisters continu ed because they ha d a positive
view of their coursework, understoo d career opportunities, and had positive experiences with

faculty and with a Women-In-Engineering program.
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Hartman and Hartman (2006) conducted a longitudinal survey of engineering studentst o determine
characteristics of stayers and leavers at Rowan University. Involvement in student activities was a
major factor in student retention. Leavers were less likely to be involved in discipline -specific
professional societies, academic enrichment programs, and interactions with faculty.

Three case studies of physics departments yielded a set of ¢ haracteristics that produce a high
percentage of female graduates in physics.  (Whitten, 2003; Whitten,2004 ; Whitten, 2007 )

O Faculty support structure
0o More women on the faculty
o Family-eghdmckx onkhbhdr+ “ccqgdrrhmf b-ghkrg€&€boqdakdl |l F
o Atolerant atmo sphere (no sexist remarks, invited speakers include females)
o Good team work
o Support for junior faculty, especially in the first year
O Recruiting and outreach
0 An inviting departmental web site
o Community presence at science fairs, summer programs, school visi  ts
0 Department and admissions office work together
o Offer bridge programs
O Role of alumni and alumnae
0 Department maintains relationships with former students
0 Use alums to illustrate career options
o Highlight alum accomplishments
o0 Bring alums back to give talks as role models and career awareness
O Departmental culture
0 Students have an active role in maintaining supports for others
0 Strong sense of community
O Introductory courses and early course experience
o Courses are interactive
There is a value and use of team wor k
Bntqrdr hmbktcd kd gmhmf S8sgd btkstgd ne sgd oqne
Offer special math skills development, such as 3 -D spatial skills
Courses convey applications of the field to the environment and to social issues
Students participate in research with faculty
Safe labs
O Student care
Mentoring for four years
Student lounge
Tutorial service
Lab assistants
Seminars on career aspects
Club and social activities

O OO0 0O O0Oo

O OO0 O0o0Oo

A climate study can be one stage in an institutional process to change its culture in order to recruit
and retain more diverse students in science and engineering. Data and discussion about a local
context is more persuasive to faculty than national statistics on the issues. An example of such an
intervention is the University of Wisconsin -Madison Climate Worksh ops for Department Chairs.
(Committee on Maximizing, 2007, pp. 224  -225)
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Value of Diversity in Learning

Many p eople dismiss the pressure to diversify as rampant political correctness. Personally, they
assume that their profession or groupQ r r x r sedrlitmentand advancement is fair, and that
members who are brought into the group are evaluated objectively. They consider the pressure to
include individuals from under-represented groups as an effort to favor less qualified people and to
compromise standards. The research evidence for discrimination is not usually considered, in their
argument, nor is the evidence for the value of diversity in learning and work

The question gained critical importance in2003 hm sgd Rt oqdl d Bnt gqsupagaistd k hadqg ™ s
the University of Michigan for  using race-sensitive criteria in admitting students to law school  and to

its college . (University of Michigan,2003) Sgd Tmhudqgqr hsxQr hmsdmshnm v ' r sn
racially diverse student body in orde r to provide the best possible learning environment for students.

It was exercising affirmative action by artificially reversing a historical trend of low enrollments by

African American students. Sgd Bntgs entmc enqg sgd Tmawschqotbuts xQr oqnb
against them in the college. (Alger, 2003)

L mx nqf mhy shnmr rtoonqgqsdc sgd Tmhudgr hsxqQr onrhshnm
research on the educational benefits of diversity. One brief represented 34 associations in highe r
education. (American Council on Education et al., 2003) The summary of a key brief reads:

Research studies show that student body diversity can promote learning outcomes,

democratic values and civic engagement, and preparation for a diverse society and

workforce d goals that fall squarely within the basic mission of most universities. Several
studies demonstrate that student body diversity broadens the range of intellectual opinions

on university campuses and improves classroom learning environments, that  diverse learning
environments promote thinking skills, and that cross  -racial interaction has positive effects on
retention, college satisfaction, self -confidence, interpersonal skills, and leadership. Diverse
learning environments challenge students to co nsider alternative viewpoints and to develop
tolerance for differences, and can promote participation in civic activities. Studies further

show that student diversity better prepares students for an increasingly diverse workforce

and society. (American Edu cational Research Association et al., 2003)

Within the briefs were hundreds of citations for research studies and policies behind the value.

Some verified empirically positive learning outcomes for students exposed to diversity, such as

thinking ability, sophistication of opinions, higher self -confidence, and improved interpersonal and

leadership skills. A special case for the value of diversity in science and engineering was among

them. (Massachusetts Institute of Technology et al., 2003) Priorevents+ dr odbh  kkx B  khengq
Proposition 209 and the legal decision in Hopwood versus University of Texas, prompted an earlier

published literature review (Smith, 1997) and the development of a web site to consolidate and

update knowledge on diversity. (Association of American Colleges and Universities & University of

Maryland, 2007) Ehmchmfr ~gqd fdmdg kkx sg s ®dmuhgnml dms  k ~ mc
diverse campus have positive affects on retention, overall college satisfaction, college grade point

average, and intellectual and social self -b n me h ¢ Smiihd 29%7, p. 28)

How Is Bias/Discrimination/Unfairness Measured?

Most countries gather data about their population through a census. The type of data gathered and

its ability to show social and economic trends depends on the theories behind  the design of the
survey. Disaggregation by sex is common for census data, but not always common for data about
occupations or education and other domains of life that are assumed to be neutral and independen t
of differences due to sex.






