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Assessing the Academic Work
Environment for Women
Scientistsand Engineers

EXECUTIVE SUMMARY*

Background
Effortsto recruit, retain, and promote women sci-

entistsand engineersat research universitieshave
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had slow and uneven results (Figure 1). Thein-
creasein the proportion of women on thetenure
track in scienceand engineering fields, both at the
University of Michigan and nationally, hasnot only
lagged far behind gains made by womenin non-
sciencefields, but alsofailed to keep up with the
ratio of women earning Ph.D.sin scienceand en-
gineering fields (Figure 2). Furthermore, studies
reveal that women in academic science and engi-
neering, asin academe more generally, areten-
ured and promoted moreslowly, and earnlesson
averagethan their male counterparts, even when
controlling for productivity.

To addressthisproblem on our own campus, Pro-
fessor Abigail Stewart, then Director of theUM’s
Institute for Research on Women and Gender,

Figure 2: National Per centages of Female
Gr aduate Students and Faculty in Science and
Engineering: 1987 and 1998*
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worked with ateam? that submitted asuccessful
proposal to the National Science Foundation
(NSF) for anADVANCE Ingtitutional Transfor-
mation Grant. Thisnew initiative by NSFfocuses
onimproving recruitment and retention of women
scienceand engineering faculty at research univer-
sties.® TheUniversity provided funding to collect
baseline datathat would enablethe project to tar-
get areasfor change. Thedatacollectionincluded
aclimate survey administered inthefall of 2001.
Thisreport outlinesthefindingsfromtheclimate
survey and related interviewsand focus groups.

Goalsfor the Sudy

Thegoa of the climate study wasto observe how
women and men scientistsand engineers experi-
encetheir working environmentsat UM. Thestudy
compared women scientistisand engineerswith two
other groups: men scientists and engineers and
women socia scientists. Thisdesign allowed usto
assesswhether differencesare attributableto gen-
der (e.g., if the experiences of women scientists
and engineersresemblethose of women socid sci-
entists, but not men scientists), or to factorsmore
generaly relevant to the science and engineering
context (e.g., if experiencesaresimilar formenand
women scientistsand engineers, and different for
women social scientists) or to factors affecting
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women in science and engineering only (e.g., if
experiences are unique to women scientistsand
engineers in comparison to both of the other

groups).

Wea so conducted an andysiscomparingmenand
women scientistsand engineerson thethreefac-
ulty tracksat the University of Michigan (thein-
structional or tenuretrack; the primary research
track, and the clinical track), in order to assess
similaritiesand differencesin experiencesacross
thethreetracks.

Sample
Thesampleincluded:

» dl femaetenuretrack scienceand engi-
neering faculty with paid appointmentsat
theUniversity of Michigan-AnnArbor as
of May 31, 2001, arandom subsampl e of
maletenuretrack scienceand engineering
faculty, and | female social scienceten-
uretrack faculty from schoolsor colleges
with sciencefaculty;

» dlfemaeprimary research science (PRS)
faculty at or above the rank of research
investigator in scienceand engineering de-
partmentsand researchingtitutions; aran-
dom subsample of male primary research
scienceand engineering faculty;

» dlfemaeclinica faculty at or abovethe
rank of assistant professor in science de-
partments; al maleclinical faculty at or
abovetherank of assstant professor insci-
ence departments.

Duetothesmall numbersof faculty of color inaca:
demic scienceand engineering at the University of
Michigan, weincluded nearly dl faculty of color in
thosefieldsinthesample.

Comparing Women Scientistsand Engineers
ontheTenureTrack with Two Groups

Duringthefirgt phaseof andysswecompared 135
women tenuretrack scientistsand engineerswith

thetwo key comparison groupsalso on thetenure
track: 100 male scientistsand engineersand 73
femaesocid scientigs. Intheseanalyseswecon-
trolled for differencesbetweenthegroupsinrank,
age, experience, and household compositions.

Similar Career Patterns. All threegroupswere
quitesmilar in career patterns (professional expe-
rience, household characteristics, career experi-
ences, values, and satisfactions). Therewere no
differencesamong the groupsin reports of their
ownor their departments’ view of their productiv-
ity, and few differencesamong themintheareasof
career satisfactions, recognition, effort and satis-
faction withrresourcesand initia contract negotia-
tion. Thesesmilaritiesprovideanimportant back-
drop against which to examinethedifferences.

Different Household Structures. Differences
that arelikely to beconsequentia involvethelike-
lihood of having aspouse or partner, and thelike-
lihood of having aspouse or partner whoisem-
ployed full-time. Menin science and engineering
weremuch morelikely than both groupsof women
to share ahome with an adult who was not em-
ployed full-time. Our datasuggest that women
scientists and engineers are more burdened by
household responsibilitiesthan their male counter-
parts, becausethey areboth morelikely not to be
partnered (and therefore have no oneat hometo
provide assistance, evenif they have no depen-
dents), and morelikely to haveapartner whoworks
full-time (and therefore operatein atwo-career
household). More than half of their male col-
leagueshaveapartner who isnot employed, or is
employed part-time. Perhaps for that reason,
women wereless satisfied than menwith thebal -
ance between professional and persond life.

Differencesin Work Experiences. Whilethey
shared many workplace experiences, women and
men scientistsand engineersdifferedintheareas
of changes in contract terms, service and
mentoring, and on nearly al climateindicators.
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Changesin Contract Terms. Menindicated that
UM provided more itemsin their renegotiated
termsof contract than thewomen identified, al-
though thisdifferencewassmall. If theseresults
areverified by comparing the absolutesize of re-
negotiated contractsto men and women (including
formal counter-offers), onestrategy for improving
retention of women scientistsand engineersmight
be increasing the terms of these contracts with
women.

Service. Despitereporting ahigher rate of ser-
viceon formal committeesthan men, women sci-
entistsand engineersdid not chair committeesat a
higher rate, even though they reported an interest
inleadership roles. Qualitative datasuggest that
women scientistsand engineersalso carry an ex-
ceptional informal serviceand advising burden.
Theseresultsindicatetheimportance of limiting
routi ne service demands on women faculty, and of
providing themwith more opportunitiesto lead.

Mentoring. Among assi stant professors, women
scientistsand engineersreceived subgtantialy less
mentoring than both comparison groups. In par-
ticular, these women reported having fewer male
mentorsintheir own departmentsthan mendid—
animportant difference, sncethevast mgority of
senior scienceand engineering faculty aremen.

» While men scientistsand engineersreported
an averageof nearly 5 malementorsintheir
departments, women reported an average of
just over 2maementorsinther departments,

asgnificantly lower number.

» \Women scientists and engineersreported no
mentoringinan averageof over 3 areas, com-
pared to less than 1 for men scientists and
engineersand 1-2 for women socid scientists
at thesamerank.

* Obviously, women scientists and engineers
report lessmentoringinrelativeterms. Inab-
solutetermsthe proportion of women scien-
tists and engineers receiving little or no
mentoring in someareasisquitestriking. In

fact, fewer than half of thewomen scientists
and engineersreported any mentoring of any
kindin 5 of the8 mentoring areas. network-
ing, department politics, obtaining resources,
advocating for me, work-family balance.

Thesefindingsaresignificant inlight of research
connecting effective mentoring and positive career
outcomesin scienceand engineering.

Differencesin Climate. Men and women scien-
tistsand engineersreported striking differencesin
theareas of gender discrimination and sexual ha-
rassment.

Gender discrimination. Over 41% of thewomen
scientistsand engineers, in contrast to 4% of the
men, reported experiences of gender related dis-
criminationinthepast fiveyearsat UM inat least
oneof thefollowing areas. hiring; promotion; sal-
ary; space/equipment or other resources; access
toadminigrative saff; graduate student or resident/
fellow assgnments. Women socid scientistsat UM
reported levelsof gender discrimination nearly as
high, slightly over 35%. In each of three areas
(salary, promotion and resources), over 15% of
women scientistsand engineersreported having ex-
perienced gender discriminationat UM withinthe
previousfiveyears.

Unwanted sexual attention. About 20% of
women scientistsand engineersreported having
experienced unwanted and uninvited sexua atten-
tionat UM during the past fiveyears, compared to
about 13% of women socid scientistsand just over
5% of men scientistsand engineers. Over 38% of
women scientists and engineers, 29% of women
social scientists and 21% of men scientistsand
engineersreported that othershaveinformed them
of instances of unwanted and uninvited sexual at-
tention.

Department climate. Wefound significant group
differenceson al but one (scholarly isolation) of
the ninefeatures of departmental climatewe as-
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sessed (positive climate, tolerant climate, egalitar-
ian atmosphere, felt surveillance, race/gender to-
kenism, fairness of the chair, ability of the chair to
create positive environment, chair’s commitment
to racial/ethnic diversity). We created an overall
index of climate by combining all nine scales, and
found that women scientists and engineers reported
the most negative climate.

It is hard to assess the meaning of a mean differ-
ence on a 5-point scale. In order to evaluate the
size of the difference, we examined the distribution
of women’s and men’s ratings. The middle (mean
and median) rating of the climate for women sci-
entists and engineers was closest to 3 on the 5 point
scale (1=low, negative to 5=high, positive), while
the middle rating for men scientists and engineers
(and women social scientists) was closest to 4. Half
as many women scientists and engineers rated the
climate at or above 4 (about 20%), compared to
the men (40%), while three times as many women
(37%) rated the climate at or below 3 compared
to the men (11%). The difference in felt climate
(between women and men scientists and engineers)
appears to be substantial (Fig. 3).

Figure 3: Distribution of
Climate Ratings by Gender
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We also considered whether perceptions of cli-
mate are related to overall job satisfaction and found
high and statistically significant correlations between
negative climate ratings and overall job satisfac-
tion, both for the survey respondents as a whole

and for women scientists and engineers.

Finally, we considered whether reports of gender
discrimination or harassment over the past five
years “predict” current satisfaction and climate rat-
ings. Among all tenure track faculty, and among
women scientists and engineers, those who had
experienced gender discrimination or sexual ha-
rassment reported significantly lower scores on
overall satisfaction with UM position, tolerant cli-
mate, and gender egalitarian atmosphere, and higher
scores on gender stereotyping and race/gender
tokenism. Inaddition, among all tenure track fac-
ulty, those who reported either gender discrimina-
tion or sexual harassment reported higher scores
on felt surveillance, and lower scores on positive
climate, fairness of the chair, and the ability of the
chair to create a positive environment.

Conclusions - Tenure Track Comparisons
The results show that in many areas pertaining to
career patterns and satisfactions, and in terms of
the relationship between climate and satisfaction,
tenure track women and men science and engi-
neering faculty at UM are similar. However, they
differ in household composition, with the women
scientists and engineers more likely than the men
to be members either of two-career households or
solo adult households. Perhaps as a result of this
difference in household structure--which implies that
women scientists and engineers have less assistance
available at home than men--professional/personal
issues are especially important to them. In this re-
spect, these women are similar to women social
scientists. Women scientists and engineers experi-
ence a more negative work environment than men
in these fields or women social scientists do. The
particular negative features for women include less
robust renegotiated contracts, higher service de-
mands, inadequate mentoring, and chilly depart-
mental climates. Women report high levels of gen-
der discrimination and sexual harassment. In most
(but not all) of these respects, things are worse for
women scientists and engineers than for women
social scientists.

-6-
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ComparingWomen Scientists& Engineers
ontheThreeFaculty Tracks

The second phase of dataanalysisconsisted of a
track by gender analysis, comparing the experi-
encesof 187 maleand 259 female scientistsand
engineersonthethreefaculty tracksat the Univer-
gty of Michigan: tenure, primary research, and dini-
cal. Tenuretrack women socia scientistsare not
includedinthetrack by gender analysis.

Resultssuggest that gender playsasimilar rolein
thelivesof women scientistsand engineers, regard-
lessof track. While somegender differencesseem
to pertainonly totenuretrack faculty (e.g., thelack
of mentoring), most others(e.g., service burdens
and more negative climate) weresimilar acrossall
tracks.

Track playsasignificant roleinthelivesof UM
science and engineering faculty. Tenuretrack fac-
ulty seemto be advantaged in severd areas, with
primary research and clinicdl track faculty fegling
inmany wayslike second-classcitizens.

* Researchtrack faculty findtheambiguities
around their title “ Research Scientist,”
teaching rolesand accessto resources (no-
tably onarrival and in renegotiating their
contracts) particularly difficult.

» Clinicd track faculty strugglemorewitha
senseof lesser productivity and status.

» Therearesgnsthat both groupsaremore
alienated fromtheinstitutionanditsmis-
sonthantenuretrack faculty.

Relative gender ratiosinthethreetracks (Figure
4), aswdll asthesatusdifferentialsfelt acrossgen-
der, suggest that the research and clinical tracks
are lower status and more open to women than
thetenuretrack (except in the College of Engi-
neering wheretheresearch and tenuretracksboth
havefew women and thereisno clinical track).

I mplicationsof theF Findings

Thereaultsof theseandyses, dongwiththosefrom
the sdlary and space analyses, will beused to make
policy recommendationsand identify practicesthat

Figure 4: Percent Males and Femal es
by Track
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might improvethework environment not only for
women scientistsand engineers, but for al faculty.
Thesurvey findingshaveaready informed thede-
signandimplementation of ADVANCE initiatives
at theUniversity of Michigan. Perhapsthesingle
most important remedy suggested by our findings
isincreasing the* critical mass’ of women science
and engineering faculty by recruitingandretaining
more women scientistsand engineers. Thefol-
lowing remediesaredsoindicated by our findings:

Work-family interface:

« ensuring that existing family-friendly policies
arewiddy known, andimproving thefamily-
friendlinessof the scienceand engineering de-
partments, aswell astheuniversity more gen-
erdly.

Negotiation of contracts:
« ensuring that equitable offers, counter-offers,
and contract agreementsare made and moni-
tored.

Mentoring:

« increasing commitment to and understanding
of mentoring among chairsand senior faculty
leaders, aswell asyounger faculty;

« supporting on- and of f-campus mentoring;

» creating formal and informal mentoring pro-
gramsfor tenuretrack faculty.



Service:

« increasing awareness of the crucial difference
between “participation” in committee work
and “power” in setting policy;

e limiting routine service demands on women
science and engineering faculty, while provid-
ing them with more opportunities to lead.

Climate:

« ensuring that departments and colleges have
clear and transparent policies and procedures
that minimize negative experiences;

« improving training, selection and accountabil-
ity of chair and senior faculty leaders in areas
of mentoring, problem-solving, fair and judi-
cious procedures and practices, and conflict-
resolution;

« having departments engage in systematic
evaluation of their own climates and take ac-
tive steps to address their negative features;

« creating new mechanisms for addressing con-
flicts or difficulties women scientists and engi-
neers face at the departmental level.

Research and clinical tracks:

e consider a change in title from “research sci-
entist” to “research professor”;

« create equitable arrangements for research and
clinical faculty to teach and participate in gov-
ernance in their appointment homes;

« provide improved recognition for faculty on
these tracks;

« increase support to research faculty for their
research activities;

« increase support to clinical faculty for schol-
arly productivity;

« offer opportunities to women scientists and en-
gineers on these tracks to move on to the ten-
ure track.

A study like this one can only be a beginning.
This study examined many important aspects of
the work lives of women scientists and engineers
at one university. We need comparable data from
other universities, and many other features of sci-

entists’ and engineers’ work lives also need to be
studied here and elsewhere: tenure and promo-
tion processes and rates; attrition within and across
fields; salary equity, equity in the allocation of space
and other research resources; and so on. We be-
lieve that the best institutional strategy for improv-
ing the academic work environment for women
scientists and engineers—as for all faculty—is to
create and maintain systematic procedures for as-
sessing that environment and acting on those as-
sessments.

NSF’s ADVANCE program provides us with cru-
cial resources to implement some of the sugges-
tions outlined here, but it will take a great deal of
collaboration and commitment from many faculty
and administrative leaders to put those and other
resources to effective use. If we succeed in doing
so, this study will have served its purpose—to pro-
vide a baseline against which to measure the
institution’s future success at improving gender
equity among science and engineering faculty at the
University of Michigan.

"The full report can be read or downloaded from http://
www.umich.edu/~advproj/reports.html. Printed copies of
the full report can be requested by writing to
dlavaque@umich.edu, or Dr. Danielle LaVaque-Manty,
ADVANCE, Institute for Research on Women and Gen-
der, 204 S. State St., Ann Arbor, MI 48109-1290.
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Director of IRWG, provided key support.
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New York.





