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Where Are the Women? Accounting for Discrepancies in
Female Doctorates in U.S. Geography

David H. Kaplan and Jennifer E. Mapes
Kent State University

Although there have been noticeable improvements in recent years, geography continues to be a predominantly male discipline.
The percentage of women receiving PhDs in geography has tracked lower than the U.S. average of female PhDs. Previous
studies of women’s contribution to geography have focused on personal accounts or on the study of some of the most prominent
practitioners, with a few studies using basic data on PhDs awarded and Association of American Geographers membership to
determine trends. This article provides a comprehensive overview of doctoral degrees in geography by gender, over time, and
across all universities in the United States by examining an alternative database, that of doctoral dissertations. The analysis yields
three separate types of results. First, historical and contemporary variations among U.S. universities are examined. Second, data
indicate that male and female doctoral students differ in the sex of their advisor. Third, a simple regression model explains some
of the discrepancies in the proportion of female doctoral students by department. In sum, this article provides a comprehensive
empirical study of the factors that might contribute to the continued disparities in female doctoral students in geography.
KeyWords: dissertations, gender, history of geography, women.

地理学儘管在近年来有了显着的改进, 但仍然是一门由男性主宰的学门。根据记录, 女性获得地理学博士学位的百分比, 仍然

低于美国女性博士的比率。过往针对女性对地理学的贡献之研究, 多半聚焦个人记述, 或是对几位最为着名的学者之研究, 仅

有少数研究运用博士学位授予的基本数据和美国地理学家学会的成员资格来判定趋势。本文透过检视替代性的数据集——博

士学位论文, 提供依照性别、时间历程以及美国所有大学的地理学博士学位综览。本分析生产出三种不同的研究结果类型。

首先是对美国大学的历史性及当代变异之检验。再者, 数据显示男性与女性博士生的指导教授性别具有差异性。第三, 简易

的迴归模型部分解释了女性博士生就系所而言的比例差异。简言之, 本文对于可能导致地理学中女性博士生的持续悬殊差

异之因素, 提供了综合性的经验研究。 关键词:学位论文,性别,地理学的历史,女性。

Si bien es notoria la mejoría ocurrida en a~nos recientes, la geografía sigue siendo una disciplina predominantemente
masculina. El porcentaje de mujeres que reciben el PhD en geografía ha marcado por debajo del promedio de los PhD
femeninos en general. Estudios anteriores sobre la contribuci�on de las mujeres a la geografía, para determinar tendencias,
se han centrado en recuentos personales o en el estudio de las practicantes m�as destacadas del campo, con mínimos
estudios que utilicen datos b�asicos sobre los PhD otorgados y membresía en la Asociaci�on de Ge�ografos Americanos.
Este artículo provee un resumen comprensivo de los títulos doctorales en geografía por g�enero, a trav�es del tiempo y en
todas las universidades de los Estados Unidos, examinando una base de datos alternativa, la de las disertaciones
doctorales. El an�alisis produce tres diferentes tipos de resultados. Primero, se examinan las variaciones hist�oricas y
contempor�aneas entre las universidades norteamericanas. Segundo, los datos indican que los estudiantes doctorales
masculinos y femeninas difieren en el sexo de su consejero. Tercero, un simple modelo de regresi�on explica algunas de
las discrepancias en la proporci�on de las estudiantes doctorales por departamento. En suma, este artículo provee un
estudio empírico comprensivo de los factores que podrían contribuir a las perseverantes disparidades de las estudiantes
doctorales en geografía. Palabras clave: disertaciones, g�enero, historia de la geografía, mujeres.

G eography was an overwhelmingly male discipline in
the early 1970s. Only 10 percent of all doctoral

degrees had been awarded to women, fewer than
7 percent of women were employed as professors at col-
leges and universities, women constituted only one out of
eight members of the Association of American Geogra-
phers (AAG), and only a few women figured prominently
in the annals of the field. It was still, as Hart (1979)
reflected back to geography in the 1950s, a field that “had
little interest in recruiting anyone who was not eager to
become one of the boys” (111). Twenty years later, it did
not appear that much had changed. Another male

geographer, Zelinsky emphatically decried these gross
disparities. “Ours is a lopsidedly male profession,” he
wrote, “in which women are most conspicuous by their
absence or rarity” (Zelinsky 1973a, 101). The few women
who persisted were far less likely to attain the jobs, status,
and salary of theirmale colleagues (Zelinksy 1973a; Zelin-
sky,Monk, andHanson 1982).
In the forty years since Zelinsky and Hart’s rebukes,

organizations, commissions, panels, and studies have
been established to promote the status of female geog-
raphers, and there have certainly been remarkable
strides. At the same time it would be foolish to think
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that we have achieved a position of parity. Major gaps
continue to exist along all of the key criteria mentioned
by Zelinsky and others since (Lee 1990; Holmes and
O’Connell 2003; Pandit 2004; Solem, Lee, and Schlem-
per 2009). Although several studies document these dis-
parities through more qualitative measures, we believe
that the exact contours of such gaps benefit from a
comprehensive, quantitative approach. This enables a
test of some of the assumptions underlying the under-
representation of women as discussed in the literature
and might point the way to further quantitative and
qualitative research on the topic.
In this article, we offer insights into the changing

presence of women in geography by looking at their
representation among all doctoral completions in the
United States by university and identify persistent dif-
ferences between PhD-granting departments. First,
we use doctoral dissertations from 1888 through 2012
to chart the growth of women in geography in general
and in separate departments. Second, we focus on con-
temporary differences among departments and try to
account for these substantive disparities. This can pro-
vide some key insights into how women have fared
and continue to fare in the field and in the subtle and
not so subtle differences by gender.

Research on Women in Geography

Women have long been at the periphery of academia,
primarily due to the “male career model” in which
women were expected to stay at home and raise a fam-
ily (Wolfinger, Mason, and Goulden 2008). As more
women entered the workforce, numbers of female aca-
demics increased as well (Chiswick, Larsen, and Pieper
2010). Yet women remain underrepresented in the sci-
ence, technology, engineering, and mathematics
(STEM) fields and as faculty (Carr 2013; National Sci-
ence Foundation 2013a; National Student Clearing-
house Research Center 2015). These data suggest that
disciplinary-scale research such as ours sheds light on
both inter- and intradisciplinary gender disparities.
Taken in its largest sense, the overall research on

women in geography is voluminous. Feminist geogra-
phy as a methodological approach enjoys a rich litera-
ture and a robust presence in several academic
journals (for some good overviews, see Oberhauser
et al. 2003; Johnson 2008). The discussion of women
as contributors to the discipline of geography is more
scattered, though. We can discern two research
strands here. On one hand, there is a chronicling of
the experiences of women in various departments and
geographic societies. On the other hand, there are
reports of the status of women in the discipline, evi-
denced by numbers and proportions of women as
students, professors, and professional members.
Although distinct from feminist geography, the pres-
ence and experience of women in the field certainly
shapes geographic research. As Hanson (2004) pointed
out, research questions emerge from who is doing the

asking and where they are positioned. Questions
raised by female geographers might be different from
those raised by their male colleagues even if they are
engaged in similar research.
Our understanding of the experience of women,

particularly in the earlier periods of geography, comes
from archival research as well as the personal reflec-
tion of women in geography. Many of these pioneers
came of age at a time when geography was almost
exclusively male, and their stories shed light on the
early prejudices and barriers faced by women who
were trying to become professional geographers.
Monk (2003, 2004, 2006) documented many of the
earliest barriers that kept women from entering fully
into the field. For example, entry into the AAG was
initially by invitation only and women were discour-
aged from becoming members. Gender bias was
manifest in women’s employment in academic depart-
ments. Many women had difficulty securing jobs even
as they provided the necessary credentials, because
they could not overcome a prejudice toward male pro-
fessors. Berman (1984) recounted the midcentury
period when most college women were expected to
take a secretarial job and then find a husband. Her
account details a multitude of slights and inequities:
men who were promoted over women because they
were starting families, women who were expected to
spend much more time on teaching than research, and
clear discrimination in regard to tenure and promo-
tion. One professor at Eastern Michigan commented
that she was “urged to by all of the outstanding
geographers to ‘keep going back to school, but don’t
worry about a Ph.D., it won’t help a woman’” (Leffler
1965, 35).
At the same time, we can trace the histories of those

women who were able to overcome the obstacles to
specialize in geography. Monk (2004) showed that
there were a large number of women who found
opportunities in normal schools where they were able
to teach teachers as well as in some of the associations
and agencies outside of academic departments. She
also discussed how some departments did have a far
more welcoming environment toward women (Monk
1998). Women’s colleges such as Mount Holyoke
hired several female instructors during the early and
mid-twentieth century (Enggass 1988). Beyond the
academy, Tyner (1999) discussed the large cohort of
women who found jobs as professional cartographers,
beginning with the war years of the early 1940s but
extending beyond this.
The second research strand of women in geography

relies on surveys and large institutional data sets. The
first comprehensive account came from a master’s the-
sis written at the University of Oklahoma. Here Lef-
fler (1965) presented the results of a survey that she
sent to 500 women, all but a few of whom were gradu-
ate students or held a graduate degree. Half of the
women in this sample had stopped at a master’s
degree. In the 1960s, colleges did not necessarily
require a doctorate and several survey respondents
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wondered whether a PhD would have any value.
Despite Leffler’s conclusion that the problems
encountered by women were similar to those of men,
her actual survey results indicated that women who
wanted marriage and families had to run a gauntlet of
obstacles that placed significantly more pressure on
them.
By the 1970s, institutional attention was slowly

turning to the low number of female geographers.
Beginning with Zelinsky (1973b), there was an effort
to examine the numbers of women in geography, how
these changed over time, and how this compared to
other disciplines. Zelinsky probed differences in the
professional work of male and female geographers and
the numbers who published in the leading journals at
the time. In all of these cases, there was some evidence
of progress but not nearly enough and not as clear as it
might have been. Here is one telling data point: There
were only five women among the 306 faculty in the
twenty-one leading doctoral programs. Nearly twenty
years later, Lee (1990) showed evidence of slow
improvement with most departments having at least
one female professor but often no more than that.
A survey conducted in 1998 found that women com-

prised a very small number of tenured faculty and an
increasing number of graduate students and represen-
tation in journal articles (Brinegar 2001). At the same
time, the number of doctoral degrees earned by
women in geography in the 1990s was lower than that
of social sciences as a whole and of all higher education
institutions (Chiswick, Larsen, and Pieper 2010). Pan-
dit (2004) looked at the percentage of women with
graduate degrees in geography, as well as their mem-
bership in the AAG, and concluded that the trends in
female representation were somewhat encouraging,
although challenges remained.
What accounts for these disparities? Brinegar (2001)

argued that it reflects geography’s male orientation,
which emphasizes positivism and competition as
opposed to a female tendency toward cooperation and
an interest in feminist and gender studies. She also
highlighted a number of “micro-inequities” that can
continue to divide the male and female collegiate
experience. Providing a less essentialist analysis,
Schlemper and Monk (2011) delved into various ele-
ments that influence the departmental climate, includ-
ing a history of inclusion, the structural diversity of
the department, and psychological and behavioral
dimensions that can be quite pertinent. Based on
interviews with faculty and focus groups with students,
they found that many female graduate students look
for female faculty who can act as mentors or role mod-
els. According to Schlemper and Monk, there is also
an impression that the topical emphasis of a depart-
ment could affect the gender balance. The nature of
the geography department compels female graduate
students to challenge some of the existing power
dynamics, develop networks, open up lines of commu-
nication, and find the appropriate advisor or mentor
(Hansen et al. 1995).

Accounts of women’s experiences suggest why aca-
demia in general and geography in particular have
been inhospitable. Surveys and focus groups provide
some of the answers to these questions, as well as
potential avenues for advancement. Yet, we still lack
a more comprehensive overview that can measure
(1) the concrete disparities between different depart-
ments in regard to the percentage of women who
receive doctorates and (2) what factors account for
these disparities. These were questions posed by
Monk (2004) at the conclusion of her essay on
women in U.S. geography. Our dissertation database
allows us to answer the first question fully, noting dif-
ferences as they exist now and over time. We can
begin to answer the second question by looking at
clear measures that qualitative research suggests
account for these disparities, notably the percentage
of women on department faculties and the topical
specialization of each department.

Creating the Databases

For this project, we first assembled a comprehensive
database of all dissertations in geography, limited to
the United States. The vast majority of our disserta-
tions came from Dissertation Abstracts International,
filled in with information from the AAG Guide to Pro-
grams in Geography and The Professional Geographer.
Gender is not a field in any of these sources, so we
determined gender based on a series of steps. First, we
identified easily gendered names, such as Norman or
Susan. We believe that misidentification of gender
was possible but minimal due to gender standards of
most U.S. names. Second, we used the Web site www.
genderchecker.com, which identified the gender of
names based on the UK census and crowdsourcing.
Third, we used Google’s search engine to find each of
the remaining 1,000 individuals to ascertain his or her
gender using images and personal pronouns. Only
1.7 percent of dissertations were unassigned after
these steps.
We also identified the advisor for each of the disser-

tations produced after 1990. In the Dissertation
Abstracts International records, the advisor is typically
listed, but there are several dissertations where this
information is missing. Therefore, we searched the
content of the remaining dissertations to find advisor
names. This allowed us to fill in most of the blanks, so
that 97.5 percent of dissertations produced since 1990
were assigned an advisor. The addition of advisor
information also allowed us to trim our overall data-
base further by removing those dissertations advised
by individuals clearly outside of geography depart-
ments. From here, we added a further field for the
gender of the student’s advisor, following the same
process as the larger database. In a coadvising situa-
tion, we considered the advisor to be female if either
of the coadvisors was female.
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We compiled additional data on departments by
taking the number of faculty for 1990–1991, 1995–
1996, 2000–2001, 2005–2006, and 2011–2012 listed in
the AAG Guides to Programs in Geography and averag-
ing the results. These data gave us information on the
gender makeup of the faculty at various points in time,
as well as the percentage of faculty specializing in
human geography, physical geography, geographic
information systems (GIS)/cartography and human
and environment. There were clearly a few judgment
calls in assigning faculty to one of the categories, but
we tried to be as consistent as possible. Where mixed
interests were listed, we tended to defer to the first
stated interest unless it seemed clear that the interests
lay in another area. (An example of the latter would be
where a faculty member mentioned remote sensing
first but her remaining interests were clearly in the
realm of physical geography.) In assigning faculty, we
counted only permanent faculty listed as assistant pro-
fessor or above. High-ranking administrators—pro-
vosts, deans, and so on—were not counted, nor were
adjuncts or faculty on regional campuses if that infor-
mation was provided. In hybrid departments—espe-
cially where another academic field like geology or
anthropology was clearly represented, we made a deci-
sion to separate out the geography faculty from the
rest to not distort the topical distribution.

Gender in Geography PhD Production

Earlier work showed that the overall number of PhDs
in geography increased tremendously over the course
of the twentieth century (Kaplan and Mapes 2015). In
the same light, the number of female geography PhD
students also increased, both in absolute and propor-
tional terms. The first geography PhD written by a
woman did not occur until 1917: the future Geographi-
cal Review editor Gladys Wrigley’s “Roads and Towns
of the Central Andes” at Yale University. Following
this, there were thirteen doctorates published in the
1920s, twenty-three published in the 1930s, and
another eighteen in the 1940s. These constituted
about 10 percent of all dissertations. Figure 1 demon-
strates the proportional rise in female PhDs from
1950 until the present day. During the 1950s and
1960s, there were more female PhDs overall but the
proportion to all PhDs remained the same. It was only
after the mid-1970s that the proportion of women get-
ting a doctorate in geography increased; by 2002, it
was about 40 percent of the total. By 2012, women
constituted 45 percent of doctorates received. As a
point of comparison, this is less than the 50 and
55 percent averages for social sciences and life scien-
ces, respectively. Geography far surpasses the physical
science average of 29 percent but remains close to the
geology and earth science average of 43 percent and
behind the environmental science average of
53 percent (National Science Foundation 2013b).

Historically, the presence of women in geography
has been lower than what is found in all academic
fields together and much lower when compared to
social science, humanities, and especially education
doctorates (Chiswick, Larsen, and Pieper 2010). To
be sure, some geographers consider themselves to be
natural scientists, but many geographers also consider
themselves a better fit with social science or the
humanities. So why are the proportions of women low
when comparing geography with some other fields?
This larger question is difficult to answer, but it might
be possible to make some headway in identifying dif-
ferences between geography departments in regard to
their female representation.
Figure 2 shows some of the changes in twelve lead-

ing departments of geography since before the mid-
twentieth century. The first point is that all of these
departments evidence higher proportions of female
doctorates with each passing decade. Previous research
showed which departments were dominant at different
points in time, and unfortunately some of the more
prominent departments no longer produce geography
PhDs. As shown in Figure 2, the University of
Chicago graduated its last doctorates in the early
1990s. Yet, before the 1960s, when it was the single
largest producer of PhDs, it also graduated a signifi-
cant number of women compared with other universi-
ties. Other schools, such as Clark University, have
long had a small but persistent proportion of women
among their PhDs. Contrast this with departments
like Berkeley and Washington, which were almost
exclusively male until the 1970s.
Demonstrating the differences between depart-

ments is made a bit easier by examining the percentage
of female PhDs in the last couple of decades. For
instance, Chicago would not fare well if all years were
taken because it produced so many of its PhDs at a
time when there were few women graduating. Table 1
shows the case for most geography PhD programs
(those that graduated over thirty-five total PhDs) since
1990. Women constituted half or more of doctorates
at four universities, headed by Rutgers, and another
twelve were over 40 percent. In most cases the

Figure 1 Female percentage of completed doctorates,

by year, 1950–2012. Source: Authors’ database; Chis-

wick, Larsen, and Pieper (2010). (Color figure available

online.)
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proportions of women grew during this period; taking
the data between 2000 and 2012, seven universities
were at or above parity. At the other end, there were
fully twelve universities where women doctorates were
30 percent or less, among them such large PhD gener-
ators as Penn State, Buffalo, Kansas, and Georgia.
These differences between departments are substantial
enough that it seems unlikely to occur by chance
alone.
Examining differences between universities allows a

testing of several assumptions about why women
might or might not enroll in certain PhD programs.
Previous research in geography has been either much
more general, showing overall trends often based on
numbers provided by the AAG, or qualitative case
studies regarding departmental climate.

What Might Account for Differences by
Department?

There has been a fair amount of speculation as to some
of the factors that might affect the proportion of
women enrolling in PhD programs. One notable
assertion is that there is a relationship between the
presence of women on the faculty and female PhD
students. Studies in other disciplines have suggested

this relationship is important (Hoffmann and Oreo-
poulos 2009; Carrell, Page, and West 2010; Ceci et al.
2014). One recent study in economics looked at the
factors accounting for the proportion of female doc-
torates among elite programs and did find strong evi-
dence that the proportion of women in economics
faculty affected the proportion of female doctoral stu-
dents six years later (Hale and Regev 2014). This is
mediated through the influence of female faculty on
admissions decisions, reducing prejudice against
women, and a preference of graduate students for
working with female faculty. Within geography, this is
a view long held by many in the field (Oberhauser
et al. 2003). Lee (1990) suggested that a small number
of female faculty would prove problematic for female
graduate students inasmuch as it would be difficult to
establish a mentoring relationship with male advisors.
Schlemper and Monk (2011) reported how both fac-
ulty and student interview subjects thought that faculty
composition was an important criterion to having a
more diverse student body.
Another view is that the proportion of female gradu-

ate students is related to the subdisciplinary mix of the
department: Some areas are more attractive to women,
whereas some areas are less so. An older article by
Brunn (1995) noted the different types of manuscripts
submitted by men and women to the Annals of the Asso-
ciation of American Geographers. During the period of
investigation (1987–1993), no women submitted
articles on models or in the GIS field, except for
cartography.
Another aspect that has been less mentioned recently

but could still be important is relative departmental
prestige. This could cut both ways. Very early work
indicated that women were more likely to go to a uni-
versity closer to home than were men (Leffler 1965),
which could translate into attending less highly ranked
departments. Alternatively, if departments had a prefer-
ence for female applicants, as a means of increasing gen-
der diversity, that could lead departments to admit a
higher proportion of female students.

Gender in Advising Relationships

One plausible reason why more women on a faculty
might be important is because it provides a greater
pool of potential advisors for female graduate students
(Neumark and Gardecki 1998). The more qualitative
treatments of this topic mentioned that some women
feel more comfortable working with a professor of the
same gender. To test this hypothesis with our data, we
determined the gender for each doctoral student’s
advisor. If gender was unimportant, one would expect
that both male and female students would be equally
likely to choose a male or a female advisor or, because
this is often a two-way street, that female and male
professors would choose male and female students in
equal proportions.

Figure 2 Production of PhDs by the twelve leading geog-

raphy departments, by decade and gender. Source:

Authors’ database. (Color figure available online.)
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In fact, our results show that this is not true. We
considered data on female faculty alongside advisor-
ship and found that rates of female faculty advisorship
of PhD students are far less than the total female fac-
ulty and that, in fact, this divergence has not improved
(Figure 3). We then considered the percentage of
female students with female advisors and compared
this to the percentage of male PhD students with
female advisors. The percentage of female students
with female advisors tended to be on par with the per-
centage of female faculty overall. Between 1990 and
1999, 20 percent of female students worked with
female advisors; in 2001, 21 percent of faculty were
female. Between 2000 and 2012, 30 percent of female
students worked with female advisors; in 2012,
29 percent of faculty were female. The percentage of
male students with female advisors, however, tends to

be far lower than then would be expected given the
rates of female faculty. Between 1990 and 1999,
9 percent of male students worked with female advi-
sors, and between 2000 and 2012, 18 percent of male
students worked with female advisors. This gap
decreased in size over time, however, with a
76 percent difference between male student advisor-
ship and female faculty percentage in 1990 to 1999,
versus only a 48 percent difference in 2000 to 2012.

Factors Affecting Percentage of Female
Doctoral Students

So which of these factors seem to best account for the
percentage of female PhDs by department? After
examining a number of possible models, we decided

Table 1 Percentage of female doctoral graduates by department

1990–2012 2000–2012

University Female % Total University Female % Total

Rutgers University 56.4 101 University of Texas at Austin 60.0 46
University of Oregon 52.9 68 Rutgers University 58.8 68
Syracuse University 50.0 83 University of Oregon 57.1 49
University of Texas at Austin 47.4 79 University of Florida 55.8 43
Texas State University 46.7 75 University of Delaware 52.4 21
University of Delaware 46.5 43 University of Washington 50.5 94
California, Berkeley 45.1 165 Colorado at Boulder 49.1 108
North Carolina at Chapel Hill 44.6 95 University of Hawai’i 48.8 44
University of Washington 43.5 132 Clark University 48.7 115
Oregon State University 42.9 56 North Carolina at Chapel Hill 46.9 65
Colorado at Boulder 42.3 182 Texas State University 46.7 75
University of Florida 42.3 78 University of Illinois 46.7 45
Clark University 42.2 182 Syracuse University 45.7 35
University of Cincinnati 40.0 49 California, Berkeley 45.5 100
University of Illinois 40.0 70 University of Minnesota 43.6 95
Boston University 39.8 92 University of Utah 43.2 39
University of Hawai’i 39.0 79 Wisconsin–Milwaukee 42.9 28
Southern California 38.9 37 University of Maryland 41.9 66
Florida State University 38.6 44 Southern California 41.9 32
Michigan State University 38.0 79 Ohio State University 41.2 89
University of Minnesota 37.6 152 Boston University 41.0 64
Louisiana State University 36.4 125 University of Arizona 40.0 76
Ohio State University 36.2 144 UCLA 40.0 81
University of Utah 36.2 61 University of Kentucky 39.5 38
UCLA 36.1 120 Oregon State University 39.4 33
Wisconsin–Milwaukee 35.8 53 University of Iowa 39.4 33
University of Maryland 35.3 89 Louisiana State University 38.5 69
Arizona State University 34.6 106 Arizona State University 36.9 67
University of Tennessee 34.0 50 Florida State University 36.6 41
University of Kentucky 33.9 62 University of Tennessee 36.4 33
University of Nebraska 33.8 70 Michigan State University 36.2 47
University of Arizona 33.3 107 University of Cincinnati 35.3 36
Wisconsin–Madison 32.7 113 Indiana University 34.5 30
West Virginia University 32.4 37 West Virginia University 34.4 32
California, Santa Barbara 30.1 173 Wisconsin–Madison 33.9 64
Pennsylvania State 30.0 122 Pennsylvania State 32.9 80
University of Iowa 29.7 64 California, Santa Barbara 32.7 110
University of Georgia 29.3 100 University of South Carolina 32.7 57
Indiana University 28.9 46 University of Georgia 30.2 54
University of South Carolina 28.4 90 Texas A&M University 29.5 49
University of Oklahoma 27.8 55 University of Nebraska 28.9 46
SUNY Buffalo 27.3 157 SUNY Buffalo 27.6 112
Texas A&M University 26.8 77 University of Oklahoma 26.3 38
Kent State University 25.0 52 George Mason University 25.0 51
George Mason University 24.0 53 Kent State University 25.0 28
University of Kansas 18.4 101 Indiana State University 17.2 30
Indiana State University 16.0 54 University of Kansas 16.7 67
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on a fairly straightforward regression model that con-
sidered the percentage of female PhDs produced by
each department between 2000 and 2012 as the depen-
dent variable. Although our database goes further
back, we felt as if there has been enough recent prog-
ress to focus on the most contemporary period. In
addition, because the average doctorate in social scien-
ces takes just under eight years to earn and the average
for those in physical sciences about seven years
(Hoffer and Welch 2006), this variable captures those
students who began their graduate degrees between
the early 1990s and the mid-2000s, which is important
when considering the dependent variables.
To explain the percentage of female PhD students, we

began with several variables that we then reduced.1

Female faculty percentage measured the average percent-
age of female faculty for all the years scanned between
1990 and 2012 for each department. Female faculty
change measured the absolute percentage change
between the average female faculty percentage between
1990 and 1996 compared with the average female faculty
percentage between 2006 and 2012. If the percentage of
female faculty rose from 10 percent to 20 percent this
registered as a C10 percentage point change. If it
declined from 10 percent to 7 percent, this registered as
a ¡3 percentage point change. For each department
over the five sample years shown earlier, we categorized
the faculty into four domains. For these models, we
employed the percentage of faculty in GIS/cartography
and the percentage of faculty classified as human and
environment faculty. The percentage of regular human
geography and physical geography faculty did not corre-
late highly and so were omitted. Finally, we included the
percentage of female doctorates between 1990 and 1999
with the notion that a higher proportion of women
within a department might spur more female applicants,
which would be reflected in future doctorates.
Our results are shown in Table 2 under “First

Model.” This initial model indicated that only two
variables are significant in predicting female PhD

production and both measure the subdisciplinary com-
position of each department. Female PhDs are nega-
tively affected by the GIS composition of the faculty
and positively affected by the human and environment
composition. (Earlier analyses had demonstrated a
negligible effect of the two omitted variables of human
geography and physical geography faculty.) Although
there has not been any empirical work done on doc-
torates and subdisciplines per se, these findings cor-
roborate other information. Data from the AAG in
2002 show that among the specialty groups with the
highest proportion of female membership were quali-
tative methods, human dimensions of global change,
environmental perception, and cultural ecology
(Monk 2004). Although Monk’s research does not
specify specialty groups with the lowest proportion of
female membership, earlier research (Goodchild and
Janelle 1988) found the lowest rates of female mem-
bership to be in transportation and political geogra-
phy, as well as climatology, modeling, and some
regional specialty groups (China, Canada, and the
Soviet Union).
The surprise in these results is that the female per-

centage of the faculty is not statistically significant,
despite quantitative research in other fields and a fair
degree of qualitative research in geography that sug-
gests that it would be important. A simple bivariate
correlation shows r D 0.29 between proportion of
female PhDs between 2000 and 2012 and female fac-
ulty percentage between 1990 and 2012, but this is
washed out when other variables are considered. In
addition, the percentage of female doctoral students
between 1990 and 1999 is not significant at the
5 percent threshold, but it is significant at the
10 percent level. This suggests that female graduate
applicants might react somewhat to the existing pro-
portion of female students in the department.
Given the discrepancy between the qualitative stud-

ies that suggest the significance of female faculty for
female graduate students and the statistical

Figure 3 Percentage of geography PhDs with a female

advisor compared to percentage of female geography fac-

ulty, 1990–2012. Source: Authors’ database. (Color figure

available online.)

Table 2 Factors affecting percentage of female doctoral
graduates, by department

Dependent variable: Female PhD % 2000–2012

First model Second model

B Sig. B Sig.

Female faculty % 0.316 0.161
GIS/cartography faculty % ¡0.363** 0.034 ¡0.389** 0.016
Human/environment

faculty %
0.358** 0.026 0.315** 0.040

Female faculty change 0.034 0.839 0.065 0.650
Female PhD % 1990–1999 0.195* 0.090 0.212 0.057
Students with female

advisor %
0.272** 0.042

Model summary R2 R2

Model 0.40 0.44

Note: *Variables at 90% significance level; **Variables at 95%
significance level. GIS D geographic information systems.
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insignificance of the variable we employed here, we
decided to develop a different variable. We suspected
that a better proxy would be to examine actual gradu-
ate advisorship by female faculty. This was constructed
by measuring the percentage of all students between
1990 and 2012 with a female advisor, broken down by
department. The “Second Model” in Table 2 shows
that when this variable was substituted into the equa-
tion, it was indeed significant, along with the two sub-
disciplinary measures. The revised model is fairly
robust, with R2 D 0.44.
Although the model does explain a substantial

amount of the variation, there is still much that is
unexplained. This is likely a combination of attrib-
utes and chance that cannot be measured with objec-
tive variables. Hurtado et al.’s (2008) discussion of
departmental climate mentions several potentially
important items relating to support networks, quality
of interactions, and the overall psychology of a place.
On an ad hoc basis, there might be opportunities to
point to particular departmental practices that create
a greater or lesser sense of welcome. Is there any-
thing that the schools with more women than
expected are doing that the other schools are not?
Relatedly, it would be difficult to see how the schools
with fewer than expected female students are putting
up additional barriers compared to the other univer-
sities. As more research is conducted, perhaps new
measures can be constructed that help lead to some
best practices.

Conclusions

The discipline of geography has changed considerably
in the last century, in the topics it studies, the method-
ologies it employs, and the way it considers the world.
Its practitioners have also changed. The discipline has
become increasingly diverse in every way but probably
more so in relationship to the number of women who
have entered the field and who earn the doctoral
degree. Still, geography lags behind many other disci-
plines in the percentage of female doctorates and has
yet to reach gender parity. Why this is the case has
been the subject of much speculation, some general
observations, and several good qualitative analyses
related to departmental climate.
Up to this point, we have lacked a more systematic

examination of gender disparities. One source of vari-
ability is geography PhD programs. Some of these
have already achieved gender parity, whereas others
have less than one out of four female graduates. These
department differences allow for the testing of some
potentially important variables, notably the percentage
of women on the faculty and the subdisciplinary spe-
cialization of existing faculty. We find that at a larger
department level, faculty specialization makes a big
impact. Fewer women tend to earn PhDs from pro-
grams with a higher preponderance of GIS and car-
tography; instead, more attend programs with

specialization in human and environmental relations.
As a rule, we categorized cartography and GIScience
together, but it is interesting to note that midcentury
women were quite active in cartography (see Tyner
1999) and that the cartography academic specialization
has always had a large proportion of female members.
Here, the GIScience aspect probably is determinative.
The overall percentage of female faculty did not make
a significant difference in the proportion of female
doctoral students by department. When this construct
was specified differently, however, by examining the
female presence in graduate advising, it did prove sta-
tistically significant.
Although overall female representation on faculty

does not appear to influence the proportion of
female doctoral students, there is clearly a relation-
ship at the advisor–advisee level. Further analysis
demonstrates that women are much more likely to
work with female advisors than are male students.
This is true for all types of programs. Ultimately
we cannot possibly measure all of the factors that
could be significant, and we are not comfortable
making the claim that departments with a higher
than expected proportion of women might be more
welcoming for women than those with a lower than
expected proportion. This analysis, though, does
open the door to understanding which factors
might be contributing to departmental differences
and how best to explain the current lag in female
doctoral students. &
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Note

1We initially worked with some other variables that turned
out to be less effective. For example, the National Research
Council’s ratings of doctoral departments on research effec-
tiveness from 1995 were used as a proxy for departmental
prestige. These were actual ratings utilized by the National
Research Council as a prelude to ranking the departments.
We also tried some regional dummy variables to see
whether the broad location of universities might make a dif-
ference. Finally, we examined total faculty change as a mea-
sure of departmental growth. None of these variables
proved statistically significant.
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