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ABSTRACT 

This research questions two fundamental assumptions of established educational 

policies designed to promote gender equity. First, that the external labor market is the 

principal predictor of disciplinary salaries when all other factors are controlled, and 

second, that integration of women into these marketable disciplines will result in pay 

equity. This study describes the national trends in female participation and gender 

redistribution in academic disciplines, evaluates student gender composition as a proxy 

for "feminization" of academic fields, and examines the value of comparable worth and 

labor market variables in tandem to predict faculty salary increases by discipline. 

Correlation, chi-square and logit analyses were performed to determine the 

direction of gender redistribution among disciplines over time, and to address the 

relationship between the level of disciplinary gender composition change and the level of 

disciplinary salary change. The annual percentage change (logged) in full-time assistant 

professor salary by discipline and institution was regressed on the prop)ortion of female 

students within disciplines, the distribution of male students among disciplines, NRG 

rank, and prior year salary (logged). 

Gender redistribution among disciplines is not arbitrary and changes in gender 

composition can predict the level of disciplinary salary increases. The full regression 

model was significant. The variables for female participation tended to have a significant 

negative influence, while the variables for male participation tended to have a significant 

positive influence on changes in faculty salary. 
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CHAPTER 1 

INTRODUCTION 

Statement of the problem 

Nearly 40 years of federal and state anti-discrimination policy has failed to 

produce gender pay equity. Ironically, the disparity is especially glaring in institutions of 

higher learning, arguably the "seat" of the civil rights movement. The salary gap between 

women and men in academia has not been eliminated, but in fact, has widened in the 

years since the origination of President Kennedy's Commission on the Status of Women, 

the passage of the Equal Pay Act, and amendments to the Civil Rights Act of 1964 and 

Executive Order 11246 which included sex among the classes protected against 

emplojmient discrimination, (Billard, 1994; Bellas, 1997; Johnsrud, 1994). 

Historically, post-secondary education has had a clear and direct positive 

relationship to the economic prosperity of individuals (Leslie & Brinkman,1988). 

Although there has been an enormous increase in the proportion of advanced degrees 

awarded to women, the return on women's educational investment remains consistently 

lower than that of men, and in some circumstances, lower than that of men with 

considerably less education (BLS, 1999). Correspondingly, the economic rewards 

provided by academic professions have not been realized fully by women faculty, despite 

their increased participation (Billard, 1994; Bellas, 1997). A common explanation for the 

disparity is the choice of disciplines by women. It is argued that women cluster in less 

externally marketable academic disciplines and therefore cormnand lower wages. On this 
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premise, the logical solution is for women to redirect their interests into disciplines with 

higher market values. 

Policy initiatives that are commonly supported by non-profit educational 

organizations, private corporations, and federal funding agencies such as the National 

Science Foundation accept this premise and promote the direct involvement of women in 

academic areas where they are traditionally underrepresented. I agree that programs 

designed to involve more women and girls in traditionally male-dominated fields such as 

science and mathematics are both appropriate and sensible. Fields within the "hard 

sciences" provide the basis for a range of marketable and high paying occupations that 

are effectively closed to anyone (regardless of gender) who does not possess requisite 

math skills. Encouragement for students who have been traditionally underrepresented in 

these areas is a positive step toward opening a much wider set of employment options 

and subsequent economic benefit for those who choose to enter math and science 

occupations. For individuals, there is no doubt that more opportunity is better than less. 

However, the basic underpinning of this policy approach fails to recognize the possible 

negative consequences of changes in gender composition for these fields as suggested by 

studies of occupational sex segregation and their root causes. I question the expectation 

that, all else being equal, if women would simply choose the "right" disciplines, they 

would be paid equally to men. 

In academia, policy initiatives to narrow the gender gap in pay typically 

emphasize efforts to attract women into prestigious, higher paying, male-traditional 

disciplines. It is assumed that these fields provide the highest rewards because the fields 
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are the most deserving within a meritocratic system that values proximity to the external 

marketplace, alignments with institutional missions, and productivity (Ashar & Shapiro, 

1990; Hackman, 1985; Konrad & Pfeffer, 1990; Volk, 1995). Along with the expansion 

of national labor productivity, an explicit goal of public and institutional policy that 

supports the allocation of external grants and institutional funds to encourage women to 

enter these preferred fields is social equity (Leslie, McClure, & Oaxaca, 1998). 

Integration has achieved a qualified success in all but the most segregated 

disciplines and yet pay disparities between disciplines have increased (Bellas, 1997). 

Given these discouraging results, the elements that contribute to pay discrimination 

should be examined beyond the conventional labor market framework to include the 

discriminating operations described by the theories of comparable worth (England, 1992). 

In light of the gains women have made in academia, as well as the length of time the 

existing gender equity polices have been in place, if it is true that only labor market 

factors are in operation, and gender composition has no bearing on occupational 

compensation, than one should expect pay equity to at least be on the horizon. This is not 

the case. Conversely, it is foolish to ignore the conventions of labor market theory and 

the pressures of supply and demand in the explanation of pay disparities and presume that 

gender bias is necessarily an equally efficient or effective predictor of salary differentials. 

In order to develop successful policies toward gender equity, it is essential to consider 

and study the merits of both explanatory theories in tandem. 
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Theoretical Framework 

Strategies to counteract sex discrimination in academic professions have typically 

centered around rational mechanisms employing a theoretical framework from economics 

(Dutt, D. 1997; Hagedom, L. 1998; Tolbert, P, 1986). For example, labor market 

theories tend to view wage setting as a natural economic consequence of supply and 

demand. Academic institutions must compete for labor defined by academic fields 

characterized by competition varying greatly by field. To attract and retain high quality 

faculty, institutions set higher salaries in the fields of low supply, high demand, and high 

external competition, or some combination of these conditions. 

Variations in faculty pay are often explained using models that include measures 

such as competition, unionization, productivity, human capital, and resource generation. 

The highest paying, most prestigious fields are so because they exhibit what is evaluated 

as the optimal levels of these criteria (Bowen & Schuster, 1986; Hansen, 1985; Waldauer, 

1984). The lower pay in fields where female numbers are relatively high often is 

explained as a function of these rational models. 

In contrast, comparable worth theories explain pay disparities as a consequence of 

the societal devaluation of the activities and fields that are labeled "women's work." As a 

discipline comes to be perceived as "feminized," the pay structure is depressed in 

accordance with the lower status of women in society (England, 1992; Feldberg, 1984). 

Feminist interpretations of wage setting theories do not deny the predictive value of the 

labor market; they simply question the assumption that these theories can explain and 

predict the compensation of male and female faculty, adequately and equally. 
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I approach this research from a feminist perspective, which assumes that 

disparities in economic compensation can be predicted by gender. Although I would 

argue that the feminization and the hypothesized devaluation of a field are complex 

processes that include functions of merit, as well as supply and demand, I question 

whether these measures operate outside of socially constructed stereotypes and gender 

role expectations. I apply a critical interpretation of the labor market in that I maintain 

that any work associated with women is perceived as subordinate to, and in conflict with 

existing male privilege, and I view gender as a "class," salient to the assessed value and 

compensation of labor participation. This perspective suggests that dominant groups 

actively protect or adapt their status and monop)olies of resources and privilege to 

maintain the differentiation between themselves and subordinate groups. 

This research questions two fundamental assumptions of established educational 

policies designed to promote gender equity. First, that the external labor market is the 

principal predictor of disciplinary salaries when all other factors are controlled, and 

second, that integration of women into these marketable disciplines will result in pay 

equity. 

Purpose 

Some research on wage setting in higher education suggests a negative 

relationship between the percentage of females employed and the salaries of both men 

and women within a given area, either administrative or academic, when other influential 

factors are controlled (Bellas, 1994, 1997; Pfeffer & Davis-Blake, 1987). According to 
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several studies, as the percentage of females employed in a given field increases beyond 

30%, the field begins to be perceived as feminized (Bellas, 1994, 1997; Kanter, 1977; 

Pfeffer & Davis-Blake, 1987). 

Women's participation in higher education has experienced large increases as 

men's participation has been in overall decline since the mid-seventies (NCES, 1995). 

Moreover, women now represent the majority in undergraduate and master's education 

and are quickly gaining at the doctorate level. According to projections listed on Table 

249 on the National Center for Education Statistics website, by 2006-2007, 46% of all 

Ph.D.s will be awarded to women. Men's participation has declined. The raw numbers of 

Ph.D.s awarded to men have declined since 1991. This is particularly meaningful given 

the national demographic changes in the population of males since 1970. The population 

of males between 18 to 29 has increased overall since 1970 (experiencing a peak in 1983) 

and has exceeded that for females since 1980 (U.S. Department of Commerce, cited in 

NCES, 1995). If the shifts in gender composition convey a professional analogy to 

"white flight," it is possible that faculty salaries may be depressed in relation to non-

academic professions. 

Assuming the mechanisms of comparable worth predict some variation in faculty 

salaries and salary is an indicator of disciplinary prestige, upturns in female participation 

should be cause for concern to faculty and professionals in shifting fields as well as to 

stakeholders in higher education as an institution. I elaborate this point because colleges 

and universities in general, not only selected disciplines, are becoming increasingly 

occupied by women (NCES, 1995; Pfeffer & Davis-Blake, 1987). In addition to the 
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general feminization of academia, further stratification within a variety of academic 

spheres has occurred. In terms of academic labor, there has been a trend in colleges and 

universities to substitute part-time, adjunct, and semi-professional positions (in which 

women are over represented) in place of long-term, full-time, or tenure track jobs 

(Hagedom, 1995; Rasell, 1998; Tolbert, 1998). Women are further stratified not only by 

the type of labor for which they are disproportionately hired, but also by what types of 

institutions tend to hire them. Women are clustered in lower tier, public institutions and 

underrepresented in elite private institutions within which the greater salary gaps occur 

between men and women faculty (Tolbert, 1986). Based on her study of faculty salary 

differentials, Tolbert concluded that larger, wealthier institutions, particularly private, 

elite institutions that can exercise autonomy to a greater extent than can public 

institutions, maintain the largest pay disparities between men and women. 

Should academe begin to be perceived as women's work, specifically women's 

work in service to other women, one can envision a decline in the prestige of academic 

professions, as well as the value of higher education overall. 

The purpose of this study is to determine the financial and professional 

consequences, if any, for male and female faculty in a variety of academic fields and 

disciplines when the percentage of female students enrolled increases. This study will 

build upon and add to the previous research on academic salary discrimination by 

examining the efficacy of female student participation as a proxy for feminization, 

investigating the trends in student gender distribution within and among disciplines, and 

by comparing competing theoretical models as viable predictors of salary variation by 



17 

discipline. 

Variables 

The distinction between gender bias and benign economic forces in wage setting 

has occupied the careers of numerous researchers. This study broadens the dimensions of 

the independent variables to reflect the context of the academic "marketplace." 

Beyond the concentration of women in lower-paying academic fields, further 

explanations proposed to account for salary disparities by gender in academia include the 

disproportionate appointment of women in part-time or non-tenure track positions, the 

later entry and the slower pace at which women achieve full professor status as compared 

to men, family responsibilities, and the possibilities of gender related biases in faculty 

evaluations and promotions (Billard, 1994; Johnsrud, 1994; Park, 1996). 

These explanations tend to concentrate on individual characteristics, decisions, 

and career consequences that may be mediated by gender. Research derived at the level 

of the individual is integral to the explication of the social elements that contribute to 

gender discrimination and is necessary to create a contextual framework from which to 

interpret the operation and consequences of bias at a larger, strucmral level that, in turn, 

divides occupations by gender and rewards them differentially. In order to explore policy 

options to effectively minimize the inequity, it is necessary to build upon the established 

research of pay discrimination by gender and investigate a broader model of what 

elements define an academic discipline as "feminine," and how the perception of a field 

as "feminized" may contribute to the devaluation. 
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Implicit in expressions of micro-level gender discrimination is the assumption that 

the issue resides with individual action. Examples include the frequently cited concern 

regarding career interruptions due to child bearing, or particular to faculty, the tendency 

of women to spend more time and energy teaching and advising rather than directly 

engaged in research. These types of concerns suggest that women as individuals make 

choices that do not reflect economic gain as a primary incentive. These choices play out 

collectively so that women are disadvantaged in the marketplace either because of their 

actual choices or because of an employer's assumptions about women's likely choices. 

Given the complex and changing social constructions of gender, individual variation 

among women, as well as employer's (male or female) personal views, gender schemas 

are likely to be extremely resistant to any given policy response. While individual level 

variation is meaningful to the discussion, I stress the investigation of biases between 

disciplines defined by their gender composition rather than between men and women 

within disciplines. I make this choice so that I may purposefully direct the locus of pay 

equity issues into the construction of academic disciplines as opposed to individual 

behaviors. I do so based on the fact that the largest disparities in salary within the scope 

of public institutions occur between disciplines rather than between men and women 

within disciplines, and based also on assumption that disciplinary constructions are more 

amenable to policy change then are individual behaviors and gender schemas. 

I have chosen to limit my scope to public. Research I institutions for reasons both 

practical and theoretical. Detailed faculty salary information by discipline is accessible 

from the American Association of Universities Data Exchange, which consists primarily 
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of public. Research I institutions. Limiting the set in this way also eliminates the 

potential confounds presented by the inclusion of a broader range of institutional typ)es, 

such as two-year, liberal arts, or private institutions, due to the variation in goals and 

funding sources. 

Despite a wide range of external markets associated with various academic 

disciplines, a public, research university setting lends itself well to comparisons among 

fields because of the institutional mission and basic faculty production functions of 

research, teaching and service shared by faculty in all disciplines. 

To examine gender differences in academic salaries, previous research has 

frequently indicated the gender of faculty members at various stages (i.e. adjunct, 

assistant, associate, fiill professor) and compared them to others either within or among 

disciplines. Other research has been limited to the calculation of percentage of female 

faculty within given areas as a proxy for feminization. An exception is the dissertation of 

Alice Staub, University of Alabama (1987), in which she assesses the impact of gender 

composition at the doctoral level on disciplinary salaries. Staub evaluated trends in 

disciplinar>' salaries based on categories of disciplines as feminine, masculine, or 

integrated. Her major fmdings were that masculine disciplines were the highest paying, 

had higher rates of increase, and had generally more stable salary levels than integrated 

and feminine disciplines. She jxjints out a particularly salient finding, in that relative 

salary penalties appear to be more closely linked not whether a field has become feminine 

(although she had few disciplines operationalized as feminine) but whether a discipline 

had ceased to be masculine. Those disciplines that had gone from feminine to integrated 
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over the period of her study had lower increases in average salary than either masculine 

or feminine disciplines and these declines in relative salary position appeared to occur 

about the time of "tipping" from feminine to integrated. 

Although the indicators generated by faculty level inputs can measure directly the 

influence of gender on faculty issues, it may not fully represent the current perceived 

"gender" of a field due to the limited number of women who have both completed Ph.D.s 

in male traditional fields and have also chosen to enter academia. In light of this 

consideration, I have operationalized feminization in terms of student gender population 

as opposed to the gender composition of faculty members. Though the number of 

women faculty in male-traditional disciplines, such as business and mathematics, remains 

low, often much less than 30%, the proportion of women earning bachelors and masters 

degrees in these fields is roughly equal to that of men (Digest of Education Statistics, 

1995) and may more accurately represent disciplinary "gender" than faculty or doctoral 

level student gender composition. Public higher education institutions have been 

operating within a generally financially constricted atmosphere since the early 1980s 

(Cameron & Smart, 1999; Toutkoushian, 1999). This fact, along with the nature of the 

tenure system and a trend toward later retirements, has slowed the turnover of faculty, 

and effectively limits even the most optimistic possibilities for female representation in 

new faculty ranks. In contrast, female students are free to enter any academic major' and 

represent female interest in disciplines without these limitations to their entrance. Until 

' Discounting for the moment the various biological and sociological arguments that suggest that academic 
field choices are not entirely free, including those that reference differential primary and secondary 
preparation and "chilly climates" experienced by girls and women. 
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the number of female faculty can catch up with the number of female students interested 

in male traditional fields (also potential future faculty), changes in gender composition at 

the student level may provide a stronger indicator of perceived gender of the discipline 

than faculty gender composition alone. 

Data and Methods 

A detailed explanation of the method is found in Chapter 3. This study is 

designed to estimate faculty salary differences that are a result of discrimination against 

faculty persons in fields that are perceived to be feminized from those differences that are 

a result of low market demand. The initial stage consists of a description and analysis of 

trends in student gender composition in academic disciplines from 1972 through 1995. 

Correlation and chi-square analyses are employed to determine relationships between the 

proportion of female students, the distribution of male and female students and trends in 

disciplinary interest in 32 broadly defmed and 302 narrowly defined disciplines over 5 

six-year intervals. Female participation is the proportion of women within each 

discipline. For example, approximately 70% of General Psychology students are female. 

The distribution of male and female students is the disciplinary share of men and women 

respectively. For example. General Psychology may have 4% of all the available male 

students and 6% of all the available female students. Disciplinary interest reflects the 

same idea, that is, the percentage of all students that are located in General Psychology. 

Based on the changes in the distribution of students over time, categorical variables were 

created for chi-square analysis and for use in the second part of this study to define the 
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changes in the location of students in disciplines overall and by gender. 

The second stage is limited to disciplines within the 25 public research 

universities represented in the American Association of Universities Data Exchange, a 

dataset that includes detailed faculty salary information. Student data is matched to these 

disciplines by institution from the Integrated Postsecondary Educational Data System 

CIPEDS) 1995 CD-ROM. 

The dependent variable for this analysis is the annual change in the log of average 

salaries by discipline for full-time entry-level assistant professors each year over the 

years 1993 - 1996. The independent variables include the proportion of disciplines that 

is female, the percentage of men in disciplines relative to the total participation by men. 

National Research Council institutional rankings, and logged average prior year salary. 

Each variable is controlled by discipline, academic award level (BA, MA, Ph.D.), and 

year. Additionally, categorical variables that indicate the changes in the status of a 

discipline in terms of general student interest and in terms of participation by gender are 

utilized in a logit analysis in which the dependent variable is the change in disciplinary 

salary averages, categorized as more or less than the average change in disciplinary 

salaries. 

The annual change in the log of the average salaries by discipline for full-time 

entry-level assistant professors in public institutions is of interest to me for several 

reasons. The entry salary represents the initial market value of that discipline within the 

academic sphere. The restriction to entry-level faculty also eliminates the issue of 

variations in productivity over lime. Further, because departments in public institutions 



have a narrow salary range from which they may make offers to hire, this choice provides 

a conservative estimate with regard to differences in the "quality" of new faculty. I used 

change in average salary as opposed to the average salary itself in order to address the 

concern of considerable salary variation among disciplines, regardless of the source of 

this variation. I am interested in holding the external marketability of a given discipline 

constant so that I may compare the rate of increase in salary based on gender 

composition. This choice assumes that the external market value of a given discipline 

should not change appreciably from year to year over the three-year time span. 

The indei>endent variables of female participation, and gender distribution were 

chosen to reflect gender composition within disciplines, as well as among disciplines, 

static and changes over time. NRC rank measures research productivity and a form of 

prestige that are expected to bear on salary to disciplines (Dundar & Lewis, 1998; Volk, 

1995). The variable prior year salary mediates the tendency of higher salaries to increase 

in smaller increments. 

It is clear that men have consistently shied away from female-traditional fields 

such as education, nursing, and home economics, and that these fields have been typically 

less financially rewarding than those fields populated by fewer women. I contend that 

the negative relationship between women and pay is not limited to those fields that are 

historically feminine, but exerts influence also in previously male-traditional and gender-

neutral fields as demographics change. This distinction is important because salary 

differentials between historically female and historically male fields have already been 

established (Bellas, 1994; 1997). What is of interest is what occurs when fields, or 



disciplines within fields undergo a demographic shift. 

I propose that, at each academic award level (BA, MA, Ph.D.) and time interval, 

there is a negative relationship between the proportion of women in a discipline and the 

location of men in that discipline relative to men in all available disciplines. A greater 

than average increase in the number of women may adversely affect the appeal of one 

discipline over another. As more and more women enter, men may find a discipline less 

attractive and choose it less often in relation to other disciplines than in previous years. 

Put another way, the dispersion of men among disciplines depends in part on the 

proportions of women within disciplines. Of the fields and disciplines that have changed, 

two conditions are of particular interest: areas that have reduced their disciplinary share 

of men more than average, and areas that have gained more than their share of women, 

rather than simply expanded to include more women. I hypothesize that the 

corresponding disciplinary salaries will have failed to increase relative to disciplines that 

have not experienced such demographic shifts. I hypothesize that female student 

participation within disciplines has a negative relationship to average disciplinary salary 

change and the presence of men (indicated by male distribution among disciplines) has a 

positive relationship to average disciplinary salary change when NRC rank and prior year 

salary are included in the regression analysis. 

Limitations 

The proposed study has several limitations. Comprehensive, consistent faculty 

salary data by discipline is available only since the early 1990s. Because major shifts in 
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gender composition began as early as the 1970s, a causal relationship between a gender 

"tipping" point and changes in faculty salaries is difficult to interpret, particularly in light 

of studies that describe a leveling off of gender influence on salaries when female 

participation increases much beyond the critical 30%. 

Another issue is the use of the proportion of female students within disciplines as 

a proxy for feminization of that discipline. Gender of faculty is not reported in the 

AAUDE dataset and is inaccessible at the narrow gradient of disciplinary level and 

academic rank for the same institutions and time frames. Further the proportion of 

female students may not adequately indicate the feminization of a discipline. Ideally, 

both faculty and student gender should be used to create a composite of disciplinary 

"feminization." Finally, the measures that I will incorporate to estimate the disciplinary 

market, ranking, and prior year salary may already be influenced by gender biases. 

Organization 

In the following chapter, the major viewpoints and research regarding wage 

differentials are discussed. I address the influential economic models, theories of 

discrimination, and research specific to gender wage differential in higher education. A 

detailed description of the methods and data sets employed in this study and final results 

are provided in Chapters 3 and 4. Chapter 5 includes a discussion and interpretation of 

the results, and provides recommendations for future research, and for educational policy 

in the pursuit of gender equity. 
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CHAPTER 2 

LITERATURE REVIEW 

Conventional strategies to counteract discrimination are directed at equalizing 

individual rewards, such as payments of lost wages; at encouraging the hiring and 

promotion of women into male-majority areas; and at providing a "climate" conducive to 

equality. While the symptoms of sex discrimination may be addressed with varying 

degrees of success, often the deeper, complex systems of disparities in occupational 

rewards for men and women may go unattended, rendering strategies to correct gender-

based pay differentials ineffective. 

Theories and the remedies that are generated to combat employment 

discrimination exist on two planes: individual and occupational. Theories leveled at the 

individual stress differences between men and women in terms of expectations, choices, 

behaviors, and reward systems. Discussion of occupational segregation is rooted in the 

unequal division of labor by gender that ascribes the perceived differences between men 

and women to the occupation and rewards it accordingly. Even as women have gained 

access to a larger, if not exactly equal realm of employment, the conditions of gender role 

fulfillment have limited the ability of women to realize fiilly the available opportunities 

CBillard, 1994, Park, 1996; Treiman & Hartmann, 1981). Although I stress the operation 

of occupational segregation as it applies to academic disciplines, the division of career 

opportunities by gender cannot be adequately reviewed without addressing the influence 

of gender role expectations and fulfillment. 



27 

Economic Models 

The Economics of Discrimination (IQS?) by Gary Becker provided a model of 

employment discrimination that has dominated and become the basis for much of the 

research that has followed. Although the model was derived mainly from studies in racial 

discrimination, it has been reasonably applied to gender. Becker's model of employer 

discrimination describes the process by which employers pay a penalty for their 

preference of a limited resource - in this example, male labor. According to this model, 

and in the most simplified form, employers may perceive a benefit to hiring only men 

(for any number of reasons), but with this constraint comes costs. Employers who 

engage in discrimination pay penalties in the form of higher wages to the more desirable 

male labor and caimot take advantage of less expensive female labor. Simultaneously, 

competitors who do not discriminate gain a market advantage due to a larger resource 

pool of employees at lower wage rates, but must contend with p>ossibility of discomfort 

related to the integration of women. The areas of "discomfort" related to the integration 

of the less preferred group are addressed by Becker as "employee" discrimination and 

"consumer" discrimination. Employees may also have a "taste" for discrimination that is 

mediated by the wages they receive for working alongside the less desired group 

member(s). Should employees have strong objections, they may demand higher wages to 

continue in a "distasteful" work arrangement. If the employer is indifferent, as opposed 

to discriminatory, employee discrimination can lead to segregated work teams made up 

of one group or the other, or, if the desired group and less desired group are perfect 

substitutes for each other, can lead to a work force in favor of those willing to work at the 

lower wage rate. Consumer discrimination occurs when the product of a less desirable 

group is less marketable than that of the preferred group. For example, if a large segment 

of car buyers prefer to buy their cars from a man, car dealerships that hire only men 
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(assuming that their were no legal restrictions to this practice) would be more profitable, 

but would also have to pay higher wages to the desired and smaller supply of male labor. 

This additional expense would be passed on to consumers who would also be required to 

pay more for that preference. Car dealerships that hire women must offer lower car 

prices if the preference for male car salesmen is very strong, but can also provide lower 

wages that may offset the reduced profit. 

Becker's model of discrimination proposes that market forces will sufficiently 

advantage non-discriminatory employers in the form of higher profits, employees in the 

form of increased opportunity, and consumers in the form of lower prices, enough so that 

discriminatory firms will be unable to compete. A proliferation of successful non

discriminatory employers will in turn, increase the demand for employees without regard 

to gender, and boost low wages. 

Market Theories 

In classical economic market theories, employers and employees function 

according to supply and demand. Employers supply a wage high enough to attract and 

retain employees, while employees demand as high a wage as possible short of 

surrendering the employment to a substitute who is willing to accept less. 

Although useful for the explication of basic economic principles, classical economic 

theory assumes what is not easily found in the real world, an open, perfectly competitive 

market. 

Various theories and models to explain wage setting have expanded on this theory 

to account for segmented and dual markets that restrict the mobility of labor, and the 

influence of government action and labor organization that offset the forces of 

comp>etition. 



29 

Reskin and Roos, in Job Queues. Gender Queues (1990), theorize the process of 

occupational feminization based on the concept of "labor queues," a rank ordering of 

labor sources by employer preferences. This concept had been characterized and 

employed by Lester Thurow (1969) to describe a mechanism of racial employment 

discrimination. According to this theory, people are chosen for jobs in a system not 

unlike team captains picking their teams players on a playground. They take turns 

picking the best players or their fiiends first and then work their way down to less 

appealing teammates until they have enough for the teams or run out of waiting players. 

Employers may have a preference for a type of labor force and choose them first. How 

much of an employer's labor force can be of the highest end of the "queue" depends on 

the employer's available resources and the supply of highest end labor. 

Reskin and Roos extend the queuing construct to include the preferences of 

potential employees. Employees rank job desirability as well and attempt to maximize 

their own opportunities. Highly skilled and/or "preferenced" workers take the best jobs 

and bequeath the less desirable work to lower status employees that are both greater in 

supply and more willing to accept it. Reskin and Roos describe several fields that had 

once been male-dominated such as insurance adjusting, accounting, and book editing that 

due to technological advances or market changes, became de-skilled, less secure, less 

autonomous, and lower paying. The preference for male labor could no longer be 

fulfilled under these conditions and women, in great supply and with limited alternatives, 

quickly filled these positions. Less attractive occupations that these women abandoned 

were then opened up to the next most desirable set of employees in the queue. 

A "statistical discrimination" model developed by Edmund Phelps and others 

(1972) expands on Becker's rational model by incorporating the variable of "Imperfect 

information." Employers, motivated by profit maximization, make decisions based on 
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assumptions or generalizations that may or may not be accurate. Rather than evaluate 

every job candidate based on detailed individual qualifications, which would be costly 

and not necessarily very effective, employers use easily accessible information such as 

education or years of experience, as well as assumptions about group membership 

characteristics to evaluate an individual. A female job applicant may be judged based on 

the employer's beliefs about the average productivity or attrition of female employees. If 

an employer's assumptions about the group's averages are correct, for example, if the 

productivity of women on average is less than that of men on average, then a wage 

differential by gender would not be attributable to discrimination (Blau & Ferber, 1986). 

Unfortunately for individual women who are highly productive, this assertion would be 

of little consolation. 

Bergmann's "overcrowding" model (1974) proposes that regardless of the reasons 

for occupational sex segregation, the consequence is a gender pay differential. If the 

majority of all available employment is inaccessible to women, they are consequently 

crowded into fewer gender-suited occupations. Because the supply of women exceeds 

the demand of employment available to women, lower wages result. This overcrowding 

model explains how occupational segregation causes a salary differential regardless of 

real or perceived average group productivity (Blau & Ferber, 1986). 

Individual Differences 

On the level of the individual, there is evidence to suggest that women faculty 

experience a devaluation of their activities that can in turn delay promotion and tenure, 

further widening the gap in pay between men and women within and across fields 

(Bellas, 1994; Billard, 1994; Johnsrud, 1994; Park, 1996). Women spend proportionally 

less time in their lives in paid employment. They are less lUcely to relocate for the sake of 
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their careers (Blau & Ferber, 1986; Treiman & Hartmann, 1981). Women tend to be 

concentrated in less prestigious, low-paying fields and are more likely to be employed 

part-time (Bellas, 1994; Billard, 1994; Park, 1996). Within the scope of their 

employment as faculty, women spend more time in less financially rewarding activities 

such as teaching and advising than do men, limiting the time available for research, 

which is most heavily weighted in the promotion and tenure processes of research 

institutions (Park, 1996). 

Human capital theory describes the resources that an individual brings to an 

employer. Human capital theory suggests that valuable personal abilities positively 

influence salary (Becker, 1975). An example is a personal characteristic that is based on 

merit, such as education or experience. Intermittent work history or lack of experience 

may reduce a woman's "marginal productivity" or value to employers. In this instance 

she would be an imperfect substitute for a man with a solid employment background and 

therefore warrant a lower wage. Because of the staggered and delayed entry of women 

into the higher echelons of academic institutions, studies of pay equity find that some 

disparities in pay result from faculty women on the aggregate having less time to accrue 

seniority or the highest levels of education. Although aggregate seniority explains some 

variations in pay by gender, it does not provide a full account (Bellas, 1994; Billard, 

1994; Treiman & Hartmann, 1981). Human capital, though fairly simple to quantify in 

terms of supervisory experience or education, is less straightforward to interpret. It is 

possible to characterize sporadic employment or limited professional experience as both 

the result of discrimination and the cause of continued economic liabilities (Treiman & 

Hartman, 1981; Willbom, 1986). With regard to math and science academic fields, math 

and science abilities are not preferred human capital, but obvious requirements. In a 

synthesis of the literature base on women and minority inroads into science and 
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engineering fields with an empirical analysis of the personal variables that predict 

enrollment in college science and engineering courses, Leslie, McClure and Oaxaca 

(1998) address the variation in "life sequences" for women, men, and minority students. 

The authors assert that a socially defined "pipeline effect" that begins long before 

college, dramatically influences the decisions to pursue math and science courses and that 

these pipelines vary by gender and ethnicity. "General self-concept forms at an early age 

and differentiates into mathematics and verbal self-concepts before adolescence; prior to 

this time, socializing forces are relatively evenhanded in the treatment of boys and girls, 

although the seeds of later disparities clearly have been sown though differential 

socialization" (p.269). This study expresses well the complexity of gender and 

occupational choice. 

Criticisms of compensation structures specific to faculty discuss the promotion 

and tenure process in which research is privileged over teaching and service. Women are 

consistently placed in the position of providing more than their share of the relatively 

undervalued teaching and service (Park, 1996). Few role models exist to mentor less 

experienced women or provide crucial "networking" contacts, and those few are spread 

thinly among their numerous obligations including those as "representative female." 

Stereotj'pes regarding the "natural" tendencies of women distort and exacerbate the 

already heightened obligations of women at home and in the workplace, fueling further 

the disparity of educational and professional attainment (Gutek, 1989; Park, 1996; 

Whelehan, 1995). 

One study in particular sheds light on the importance of recognizing demographic 

context in research designed to address individual differences. In his study of gender 

effects on research and teaching. Gander (1999) evaluates the production functions of 

teaching and research by gender. Gander's study initially results in a finding of lower 
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marginal research prcxiuctivity for female faculty than male faculty, except in the case of 

faculty in liberal arts colleges. This led to a respecification of one model to account for 

the lack of representation of women both in the Carnegie research classified institutional 

categories and in science and engineering fields, where research expenditures are 

concentrated. The finding of the respecified equation led to non-significant findings with 

regard to gender differences in research productivity, except in the case of liberal arts 

colleges where women faculty marginal research productivity was greater than men 

faculty. Women faculty had greater marginal teaching productivity. Gander concluded 

that findings in the literature with reference to gender differences in research productivity 

are most likely a function of employment patterns rather than true differences in 

productivity. Research that focuses on variation among individuals without accounting 

for unequal resources and demographic differences is likely to attribute variation 

inappropriately. 

Interaction: Individual and Occupational 

An explanation frequently suggested by wage discrimination literature is the self-

selection by women to enter low prestige, low-paying occupations because these jobs 

allow easy entry and flexibility. Women with little education or limited skills can move 

in and out of various service industry, secretarial, or factory work, leaving or adjusting 

their schedules to marry and/or raise children. A related idea is the presumption that 

women are in fact maximizing their own utility of their employment by choosing 

professions that serve some useful function in the private sphere, such as education or 

nursing (cited in Staub, 1987). Although I am a believer in free will, I take issue with 

these explanations as to why certain occupations are chosen by women over others. 
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First, why is it that similarly situated men do not cluster in the same easy entry or 

personally relevant occupations? These assumptions fail to account for the differences 

in models, exp)ectations, and opportunities that men and women experience prior to entry 

into the job market. While "waitress" or "seamstress" are technically choices, as are 

"security guard" and "custodian," they are choices made within a sex-segregated schema 

of eligible choices (Deaux & LaFrance, 1998; Willbom, 1986). Further, while these job 

types may be easily picked up and put down, they are not known for their flexible 

scheduling. 

Second, several areas in which women concentrate should not be considered 

easily entered professions. Social work, teaching, and nursing each require a college 

education and professional certification. Nursing, pharmacy, and biological sciences, 

disciplines where women are well represented, require advanced math, science and 

frequently competitive admissions. Moreover, this explanation would not apply to 

women faculty, in that nearly all university departments require earned doctorates. 

A plausible response to the self-selection model is the discussion of the historical 

exclusion of women from many fields. It is suggested that one consequence of this 

exclusion was the crowding of women into a small number of available occupations, 

thereby deflating those occupations overall market value (Bergmann, 1974; Treiman & 

Hartman, 1981; Willbom, 1986). 

Occupational Segregation 

Stratification among occupations appears to account for the greatest proportion of 

variation in wages between men and women (Blinder, 1973; England, 1992; Oaxaca, 

1973; Tolbert & Moen, 1998). Although the estimates of the degree of occupational 

effects vary significantly from study to study, job classification is clearly a salient, if not 
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straightforward, factor (Treiman & Hartmann, 1981). Studies that control for job 

categories show that the more finely detailed the occupational distinction, the greater the 

explanatory power of the variable occupation. 

Given enough detail in job classification, it may be possible to explain nearly all of the 

difference without the inclusion of gender in the model, but it would not then explain 

why it is that occupations differ so much (Fuchs, 1971). 

Research provides evidence of the privileging of male occupations and the 

dispersion of salaries among academic disciplines that are traditionally male and those 

that are traditionally female (Bellas, 1997; Slaughter, 1993). In the larger, social context, 

the approach to the problem of equity focuses upon the devaluation of activities and 

fields that have been labeled as "women's work." Comparable-worth theories describe 

discrimination against occupations based on overarching perceptions that female 

dominated activities are less valuable than male dominated activities regardless of the 

jobs requirements (England, 1992; Feldberg, 1984; Figart & Kahn, 1997). In this 

circumstance, positive individual characteristics would fail to overcome the "problem" of 

having chosen women's work. 

Empirical studies of the relationship between demographic composition and 

prescribed wage rate consistently demonstrate the inverse relationship between female 

job incumbents and prescribed wage rates when influential factors such as job 

requirements and content are controlled. Studies by Pfeffer and Davis-Blake (1987), who 

rely in part upon labor market models but have incorporated gender as a variable to 

explain pay differentials, conclude that depressed wages result in fields with a high 

proportion of women. Pfeffer & Davis-Blake conclude that a two-way causal relationship 

exists between women and depressed salaries: 1. Increases in the proportion of women 

depress salaries for both men and women, and 2. Lx>wer salaries lead to a higher 
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proportion of women in the field. In short, women appear to choose fields that provide 

lower pay and prestige, and lower pay allows for more women to enter fields that cannot 

attract what employers see as the more desirable male labor (Blau & Ferber, 1986; 

Reskin, 1988; Reskin & Roos, 1990). 

Social Theories 

The literature that addresses gender equity is somewhat conflicting and is 

dependent on what types of outcomes are studied, social or economic. Demographic 

group power and group interaction literature on the effects of gender composition in 

organizations suggests that when the proportion of women is beyond a token level, 

women experience less "sex-role spillover" (Nieva & Gutek, 1981; Gutek, 1989), less 

performance pressure, and greater social acceptance in the workplace (Kanter, 1977). 

Research specific to higher education suggests a more discouraging outcome as 

disciplines begin to be perceived as "feminized." 

Pfeffer and Davis-Blake (1987) suggest that the demographic power and group 

interaction models do not adequately predict the economic well being of women in fields, 

in which the proportion of women increases. Bellas (1994, 1997) and Pfeffer & Davis 

Blake (1987) found evidence of a "tipping point" between 30% and 60% at which wages 

for both men and women begin to depreciate as the proportion of women increases; that 

is, it is suggested that when the number of women in a field reaches roughly 30%, the 

occupation is perceived as women's work and is synchronously devalued. As the 

percentage of women continues to increase beyond 30%, the negative influence levels off 

and stabilizes. 

Pfeffer & Davis-Blake conclude that a causal relationship exists between the 

proportion of women in a field and depressed wages; but they do not dismiss the 
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influence of other explanations, such as "crowding," the result of high supply and low 

demand; or limited institutional resources, which allow women greater access to 

previously male-dominated occupations (Blau & Ferber, 1986; Reskin & Roos, 1990). 

It is critical to recognize that no one particular theory or line of reasoning 

adequately explains the persistence of gender-based wage differentials in academia. 

Individual choices are made within the confines of social constructions that are 

determined initially by what is perceived as possible, and then what is perceived as 

appropriate (E>eaux & LaFrance, 1998; Willbom, 1986). New, more flexible social 

constructions of occupations still may be mediated by more tangible constraints, such as 

lack of role models or mentors, or inadequate primary preparation. Once the segregated 

occupation begins the process of integration, members of the minority group may 

experience "chilly" climates or tokenism. Even those women who overcome any or all of 

these barriers to be employed in the higher paying, elite institutions are likely to 

experience greater pay disparities between themselves and their male counterparts. That 

discriminatory practices exist does not, however, discount the fact that some fields, 

particularly those with high math and science requirements, provide the highest wages in 

academia and that women £ire less likely than men to enter them. The question is then, to 

what extent are changes in academic wages within disciplines attributable to the 

perception of masculinity or femininity, when market factors are controlled for? 
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CHAPTER 3 

DATA AND METHODS 

Introduction 

The purpose of this study is to determine if student gender composition explains 

disciplinary salaries when other determinants are controlled for. The background for this 

study is discussed first, followed by a description and interpretation of male and female 

student participation changes in higher education nationally since 1972. This is helpful to 

describe trends, as well as to develop criteria for categorizing disciplines according to 

changes in gender composition and total enrollment. The final part of this chapter 

describes the analysis of the relationship of student gender and disciplinary salaries 

limited to a set of 25 public. Research I institutions over the years 1993-1996. The data 

sources and methods for both the national data set and public, research I subset are 

outlined as each is presented. 

Background 

This study evolved out of discussions and collaborations with of variety of men 

and women who both share and oppose my basic questions about the validity of wage 

setting conventions when applied to less than equitable settings, i.e. real life. The 

specific question of whether academic disciplines can be meaningfully defined by the 

gender of their student incumbents and whether this gender composition acts 

systematically on the financial rewards of both male and female faculty members within 

these disciplines arose out of a dissatisfaction with both the labor market and comparable 



39 

worth explanations for persistent wage disparities in academia. If one accepts the 

original proposition that higher education is a predictable means of increasing individual 

earning power (Leslie & Brinkman, 1988) and is then presented with the fact that the 

number of women participating in academia has risen such that women are well 

represented in most areas and are predicted to outnumber men at all academic levels by 

2007 (NCES, 1995), a logical conclusion is that women should have made economic 

gains. However, higher education has been a less predictable source of increased earning 

power for women and the pay disparity between men and women, particularly in 

academia where advanced education should have direct benefit, has been maintained, and 

in some instances widened. 

As discussed in chapter two, a variety of explanations have been explored, the 

most compelling being that of wide salary variation by academic discipline and women 

faculty concentration in the least lucrative. This leads to yet another question, why are 

some disciplines so much more lucrative? Despite the argument that professors in all 

disciplines engage in essentially the same functions, teaching, research, and institutional 

or community service, the accepted reason for higher salaries in some disciplines is the 

competition for labor by external markets. A notable example is Computer Science where 

intense demand outside of academia strains the resources of most public institutions to 

hire and maintain professors. This explanation has merit, but appears to apply selectively 

to those disciplines that are both externally marketable and also continue to be 

disproportionately male. My feminist theoretical orientation coupled with a wide variety 

of readings on the historical barriers to full employment by women and the accumulation 
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of privilege to male occupations, as well as the simple incongruence of these two 

simultaneously occurring phenomena - more, better educated women and widening pay 

disparities within higher education, led to my continued interest in these questions. 

To this end, I set about finding adequate data sources with enough detail and 

consistency to provide both assistant professor salary and student information by gender 

over the time period of major demographic shifts. Unfortunately, all of these elements 

were not available in any one set. Public data sets commonly aggregate ranks of faculty, 

disciplines within fields, or types of institutions. Available sets contained either detailed 

student information or detailed faculty information, but no set contained both. Because I 

am interested in estimating the market value of disciplines and not individual faculty, it 

was necessary to find salary information at the entry-level for faculty. Entry-level salary 

information is a conservative measure to use as a variable to explore possible gender 

discrimination in disciplinary salaries. "Statistical" discrimination, discrimination based 

on collective interpretations of the value of the labor of a given group would be most 

meaningful at the hiring/entry level, and if operating, would likely lead to a lower 

probability of women being hired in given disciplines. This in effect, would make 

finding the true differences in pay among disciplines that are a result of gender 

perceptions even more difficult. Further, Pay disparities between men and women are 

least pronounced at hiring due to the narrow pay range offered by departments in public 

institutions. Controlling for academic rank also eliminates the differences in individual 

faculty performance over time. 
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The most difficult obstacle became clear after a preliminary perusal of 

information by gender. Disciplines within larger fields such as "Business" and "Physical 

Sciences" varied greatly in their increases in the proportion of women students. In order 

to accommodate these circumstances, salary information was limited to a subset of 

institutions, but included data for fields and more narrowly, disciplines within fields. 

Student gender data at the narrow disciplinary level was not available consistently for the 

institutions represented in the faculty salary subset. Student data is linked directly by 

year, institution, and field, and finally a third set describes national student trends by 

discipline and is matched to the subset of disciplinary salary data. 

Part 1: Student Gender Composition 

The goal of this part of the study is to describe and examine the demographics of 

academic disciplines since the early 1970s. I describe participation by discipline, for all 

students and by gender. I test the relationships and direction of influence among four 

variables: the proportion of women by field, the distribution of men and women among 

fields, and the disciplinary shares of total enrollments. Based on rates of participation, I 

propose indicators for disciplinary interest (the discipline's share of students) within the 

academic sphere and test the relationships among female participation, gender 

distribution, and disciplinary interest. 

Although several disciplines continue to be gender segregated, most have been 

integrated to varying degrees to reflect the greater representation and dispersion of 

women in academia. Of those disciplines that have become integrated, it is necessary to 

address how one might interpret shifts in gender composition and the possible 
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consequences. Conventionally, studies of gender equity tend to frame outcomes as a 

function of female participation. Because disciplines dominated by women tend to be 

less financially rewarding than those dominated by men, typically a model to predict 

salary variation includes a penalty associated with the presence of women. Alternatively, 

a model that includes the presence of men as a functional indicator of value may be more 

appropriate (Oaxaca, 1994). It may be that the "value" of a discipline is better predicted 

by male participation (or lack thereoO than by female participation. In other words, 

disciplinary salaries may reflect a premium for high levels of male incumbents as 

opposed to, or as well as, a penalty for high numbers of women. Increased female 

participation and/or decreases in male participation may be neutral or may be associated 

with disciplinary devaluation. I account for the changes in participation of both men and 

women to acconmiodate either possibility. I utilize academic disciplines and fields as my 

units of analyses and describe them based on two aspects of gender representation, the 

proportion of each discipline that is female, and the distribution of men and women 

among disciplines. 

Another dimension to be explored in the examination of gender composition 

shifts and subsequent links to disciplinary faculty salaries is some measure of academic 

interest. Such a measure is important for testing directions of influence. It is possible 

that shifts in male location are a result of extemed factors other than feminization that 

influence interest levels. A discipline may become less desirable for any number of 

reasons causing men to dislocate. At the same time women may be increasing their 

representation, though not enough to stabilize enrollments. If this were the case. 
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relatively lower increases in faculty salaries for these declining disciplines would be 

expected and unrelated to gender. 

The popularity of disciplines varies over time and by gender. Participation 

reflects a variety of influences, including external labor markets, societal changes, and 

tradition. Over the period of study, participation by discipline has fluctuated; new fields 

have emerged and others have waned. Overall, disciplines have neither gained nor lost 

significantly in their share of students over the 23-year period, but may be broadly 

described as expanding more or less than average. With regard to gender composition, 

they may be defined within these categories according to changes in gender location and 

levels of female participation. 

Without regard to gender, I assume that expansion indicates high academic 

interest. If student interest increases, one can expect an increased need for faculty (as 

well as a greater potential supply of faculty) and one might reasonably presume that 

marked increases in student interest reflect positive external market factors. Conversely, 

declines in participation rates may suggest the devaluation or marginalization of a 

discipline. 

Some gender pay equity studies (Blau, 1977; Pfeffer & Davis-Blake, 1987) 

suggest that the depressed wages of marginalized occupations open the door for more 

women to enter (in place of higher priced male labor). This reverses the direction of 

causation expressed by comparable worth theory. Pfeffer & Davis-Blake concluded a 

reciprocal causal effect between wages and proportion of women. I apply this logic to 

academic disciplines and explore the influence of gender composition changes on the 
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status of academic disciplines. Does an exodus of men precede the decline of a discipline 

or does an academic discipline's decline cause men to exit? If the latter were true, and a 

discipline's decline causes men to exit, what is it that is drawing women? Unlike the 

example in which depressed wages "allow" women to substitute for men, academic 

majors do not offer an immediate monetary incentive, that is, academic majors do not pay 

freshman to choose one major over another. In fact, any monetary incentives are likely to 

be in the form of scholarships and financial aid to women and minorities to promote them 

into marketable fields. In this case, why would women be more likely than men to 

choose declining disciplines and less likely to choose expanding ones? 

I assume that gender composition is a meaningful predictor of disciplinary status 

among many viable, however not as readily testable, predictors of disciplinary popularity. 

Disciplines emerge and decline based on interest that is influenced by a variety of 

circumstances outside of academia, such as emerging occupations or societal changes. I 

test changes in gender composition and disciplinary status in isolation based on the 

assumption that these external circumstances and market pressures do not exert influence 

differently by gender. In other words, the Computer Science field is objectively 

"marketable" outside of academia whereas "Latin" is less so whether the students are 

male or female. 

I am utilizing this data set to establish a criteria for categorizing disciplines/fields 

as "expanded," or "declined" and then testing the hypothesis that the gender of the 

incumbents is related to a discipline's status in one of these categories. Based on findings 
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from this set, dummy variables for status and gender composition were created for use in 

the second part of this analysis. 

Data Source 

To describe the national student population, I collected data from the Chartbook 

of Degrees Conferred, 1969-70 to 1993-95, published by the U.S. Department of 

Education, Office of Educational Research and Improvement (NCES 98-071). I began 

collection from academic year 1971-1972 and included data every six years until 

academic year 1994-1995, the most recent data available at the time of entry. Raw data 

includes the degrees conferred at each award level (bachelor's, master's, and doctorate's) 

for the selected academic years, total and by gender, and the degrees conferred by 

discipline, total and by gender. 

Fields and disciplines within fields were organized and recorded according the 

Classification of Instructional Programs (NCES 91-396R), which aggregates the specific 

instructional programs (disciplines), groups of these programs, and summaries of these 

groups (fields). For example, the summaries of groups of instructional programs that 

relate to engineering are classified at the 2-digit level. The corresponding sum refers to 

the total for all groups of instructional programs under that heading. The 4-digit 

classification indicates one group of instructional programs within the total. The 4-digit 

classification does not necessarily represent the sum of more than one specific program. 

A 6-digit number that indicates an instructional program represents the narrowest 

classification. 

The classification system can be illustrated in this way: 
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14. Engineering 
14.08 Civil Engineering 

14.0803 Structural Engineering 

Disciplines that applied to at least the bachelor's level and that were consistently 

recorded over the twenty-three year span were included in the data set. An exception is 

the "other" category, coded "**.9999." i excluded the "other" categories based on the 

assumption that the degrees awarded under that heading would be inconsistent and 

difficult to interpret. Despite these exclusions, the majority of disciplines are 

represented. 

Variables 

(DS) Disciplinary Share of Total Awards = degrees awarded in discipline/total degrees 
awarded 

Expanded(1) 
Declined (0) 

(MD) Distribution of men across fields = degrees awarded to men in discipline/ total 
degrees awarded to men 

Gained (1) 
Lost (0) 

(WD) Distribution of women across fields = degrees awarded to women in discipline/ 
total degrees awarded to women 

Gained (I) 
Lost (0) 

(Fem) Female Participation = women in discipline/total students in discipline 
Feminized (1) 
Not feminized (0) 

Discipline = 6-digit classified disciplines, N=302 

Award Level = B.A. + M.A. + Ph.D. 

Academic Years = 1972, 1978, 1984, 1990, 1995 
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Disciplinary share is calculated by dividing the disciplinary degrees awarded by 

the total degrees awarded for each year. Male distribution and female distribution are the 

number of men and women in academic disciplines relative to all available men or 

women respectively, obtaining degrees for each year. This variable is meaningful to 

describe and compare the selection of disciplines by gender in a given year as well as 

shifts over time. Initially, I considered computing gender location by dividing the 

number of degrees awarded in each discipline for each gender by the total number of 

degrees awarded at each level and year. This initial computation would have been 

helpful to describe the shifts in gender comixjsition of higher education in general, but 

overestimates the decrease of men and increase of women in individual disciplines 

because of the very large and rapid increase of women obtaining degrees since 1972. The 

computations I use, men in discipline/available men (MD), and women in 

discipline/available women (WD), describes the location of men and women in 

disciplines relative to others of the same gender, as well as controls for the fluctuation of 

total participation by men since 1972. A fourth variable is female participation, 

measured by the percentage of each field that is female for each award level and year. 

This is computed by women in discipline/total in discipline (Fem). 

In some cases the number of men or women obtaining degrees in given discipline, 

at one or more academic levels (most frequently PhD) and year was 0. In order to 

maximize the number of discipline available for calculation, I added Bachelors, Masters, 

and Doctorates awarded to women (for each year and discipline) together and repeated 

the process for men and total awards before calculating percentages. I calculated a total 
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change in disciplinary shares by subtracting DS(1972) from DS(1995). Incremental 

changes in participation were also calculated by subtracting the shares of each academic 

year from the previous interval. DS(1978) - DS(1972), DS(1984) - DS(1978), DS(1990) 

- DS(1984), DS(1995) - DS(1990). This process was repeated for the variables male 

location, female location, and female participation. The majority of disciplines did not 

change appreciably in the twenty-three year span. The following table displays the 

descriptive statistics for the changes in participation between 1972 and 1995 for total 

enrollments, gender location and female participation. 

Table 3.1 Participation Percentage Point Difference 1972-1995 

N Minimum Maximum Mean Std. £)eviation 
Disciplinary Share 
Male Distribution 
Female Distribution 
Female Participation 

302 
302 
302 
302 

-6.12 
-2.78 
-14.44 
-31.42 

2.71 
2.63 
3.43 
65.57 

0 
0 
0 

17.8 

.56 

.44 
1.02 
14.27 

I created dummy variables for disciplinary status based on the mean percentage 

point difference in disciplinary share of total enrollments from 1972 to 1995. Disciplines 

that increased more than the average percentage point increase were coded as 

"expanded," those that increased less were coded as "declined." 

180 disciplines were coded as expanded and 122 were coded as declined. 

Categorical variables were created to express changes in gender location and female 

participation. For gender location, I used the same coding scheme as I did for changes in 

disciplinary enrollment. Disciplines in which participation increased above average for 

each variable were labeled "gained" and those that increased less than average were 
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labeled "lost." One hundred seventy-eight of the three hundred and two disciplines 

gained in their share of men. Two hundred twenty-eight gained in their share of women. 

Female participation is coded as either "more" or "less" feminized. If female 

participation increased from less than 30% in 1972 to greater than or equal to 30% in 

1995 or if the change in participation 1972 - 1995 was above the mean change, I coded 

the discipline "more." If it did not meet that criterion it was coded as "less." One 

hundred eighty six disciplines increased their proportion of women more than average or 

beyond the theoretical "tipping" point. 

For analysis at the disciplinary level, a binary dependent variable based on the 6-

digit disciplinary salary data for public, research I institutions (1993-1996) was calculated 

for use as a dependent variable and matched to categories generated by the national 

student data. For each discipline represented in the set, salary was coded as either 

increasing more or less than average across disciplines. The following tables display a 

list of expanded and declined disciplines along with their representation as a percentage 

of total degrees awarded in 1972 and 1995 and the absolute difference, followed by a list 

of disciplines that met the criteria of feminized and also decreased their share of male 

students, and finally a subset of those disciplines that increased in salary more than 

average. 



Table 3.2 Expanded Disciplines 1972-1995 

Table 3.2 

Expanded Disciplines 1972-1995 
% of total 1972 % of total 1995 Change 

International Agriculture 0 0.002468 0.002468 
Agriculture/Agricultural Sciences, Gen. 0 0.095789 0.095789 
Agricultural Animal Breeding & Genetics 0 0.002946 0.0029460 
Agricultural Animal Health 0 0.001752 0.001752 
Agricultural Animal Nutrition 0 0.001433 0.001433 
Poultry Science 0.013703 0.013855 0.000152 
Food Sciences and Tech. 0.055487 0.075484 0.019998 
Plant Sciences, General 0 0.031054 0.031054 
Agronomy and Crop Science 0 0.07429 0.07429 
Horticulture Science 0 0.059161 0.059161 
Plant Breeding and Genetics 0 0.002229 0.002229 
Agricultural Plant Pathology 0 0.001752 0.001752 
Plant Protection (Pest Management) 0 0.003981 0.003981 
Range Science and Management 0.019396 0.024206 0.00481 
Natural Resources Conservation, General 0 0.442953 0.442953 
Fishing and Fisheries Sciences and Mgmt. 0 0.026754 0.026754 
Forest Harvesting and Production Tech. 0.01515 0.026037 0.010887 
Forestry, General 0.234105 0.234177 0.000071 
Architecture 0.408768 0.567566 0.158798 
City/Urban, Community & Reg. Planning 0 0.149854 0.149854 
Interior Architecture 0.028467 0.061948 0.033481 
Landscape Architecture 0.064654 0.109723 0.045069 
Asian Studies 0.045065 0.089976 0.044911 
European Studies 0.007816 0.024843 0.017027 
Latin American Studies 0.045837 0.051199 0.005362 
Middle Eastern Studies 0.002605 0.015845 0.01324 
Russian and Slavic Area Studies 0.016984 0.026435 0.009452 
Afro-American (Black) Studies 0.023546 0.047536 0.02399 
Hispanic-American Studies 0.004535 0.012421 0.007886 
Women's Studies 0 0.048253 0.048253 
Communications, General 0.304067 1.994046 1.689979 
Advertising 0.121492 0.241741 0.120249 
Journalism 0.61238 0.872689 0.260309 
Computer and information Sciences, general 0.402206 1.889578 1.487372 
Computer Programming 0.001447 0.019827 0.018379 
Information Sciences and systems 0.041108 0.431487 0.390379 
Computer Systems Analysis 0.018142 0.022613 0.004472 
Bilingual/Bicultural Education 0 0.02962 0.02962 
Curriculum and Instruction 0.315357 0.771804 0.456447 



Adult and Continuing Education Admin. 0 0.014332 0.014332 

Educational Supervision 0 0.050482 0.050482 
Elementary, Middle & Secondary Ed. Admin 0 0.127161 0.127161 

Higher Education Administration 0 0.065054 0.065054 

Community & Junior College Admin. 0 0.005494 0.005494 

Educational/Instructional Media Design 0 0.091409 0.091409 

Educational Statistics & Research Method 0 0.00414 0.00414 

Special Education, General 0.766295 1.238804 0.472509 
Education of the Gifted and Talented 0.00193 0.011625 0.009695 

Education of the Multiple Handicapped 0.01351 0.028665 0.015155 

Educ. of the Specific Learning Disabled 0.038985 0.094515 0.055529 

Counselor Educ. Counseling & Guid. Svc. 0 1.034407 1.034407 

Adult and Continuing Teacher Education 0.041398 0.095152 0.053754 

Jr High/lntermed/Middle Sch Teach Educ 0.068996 0.160205 0.091209 
English Teacher Education 0 0.297717 0.297717 

Foreign Languages Teacher Education 0 0.044431 0.044431 

Health Teacher Education 0.160188 0.215704 0.055516 

Mkt. OpTMkt. & Distrib. Teacher Educ. 0 0.010112 0.010112 
Social Science Teacher Education 0 0.078192 0.078192 

Social Studies Teacher Education 0 0.214589 0.214589 
Technical Teacher Education (Vocational) 0 0.043157 0.043157 

Trade & Industrial Teacher Educ. (Voc) 0 0.117526 0.117526 
Teaching ESL/Foreign Language 0.030301 0.134964 0.104664 
Agricultural Engineering 0.066488 0.066646 0.000159 
Architectural Engineering 0.026634 0.04674 0.020106 
Bioengineering & Biomedical Engineering 0.019203 0.124852 0.105649 
Ceramic Sciences and Engineering 0.026537 0.026754 0.000217 

Chemical Engineering 0.499187 0.601725 0.102538 
Civil Engineering, General 0.936518 1.164832 0.228314 

Computer Engineering 0 0.280678 0.280678 
Electrical, Electronics & Communication 1.653117 1.924135 0.271018 
Engineering Science 0 0.051995 0.051995 
Environmental/Environmental Health Engin 0.047863 0.138707 0.090843 

Material Engineering 0.03638 0.109086 0.072706 
Mechanical Engineering 1.083003 1.584296 0.501293 
Petroleum Engineering 0.041398 0.044112 0.002714 

Systems Engineering 0 0.062665 0.062665 

Linguistics 0.077392 0.10829 0.030898 
Japanese Language and Literature 0.008974 0.027709 0.018735 
South Asian Languages and Literatures 0.000193 0.000796 0.000603 

Portuguese Language and Literature 0 0.002866 0.002866 

Classics & Classical Languages and Lit 0.056355 0.063381 0.007026 

Business Home Economics 0 0.012342 0.012342 

Family Resource Management Studies 0 0.10407 0.10407 

Foods and Nutrition Studies, General 0.143107 0.311891 0.166783 



Housing Studies, General 0 0.040051 0.040051 

Individual/Family Devel. Studies, Gen. 0 0.559046 0.559046 

Comparative Literature 0.050951 0.090135 0.039184 

English Composition 0 0.026356 0.026356 

English Creative Writing 0.027406 0.147625 0.120219 
American Literature (United States) 0 0.005176 0.005176 
English Literature (British & Commonweal 0 0.112271 0.112271 

English Technical and Business Writing 0 0.024126 0.024126 

lib arts & General Studies 0.82073 1.821897 0.993167 

Humanities/Humanistic Studies 0.21056 0.265708 0.055148 

Biology, General 2.991069 3.562178 0.571109 

Biochemistry 0.15874 0.313005 0.154265 

Cell Biology 0.005693 0.031452 0.025758 

Molecular Biology 0.011001 0.075644 0.064643 

Ecology 0.014475 0.082173 0.067698 

Marine/Aquatic Biology 0.01158 0.064815 0.053235 
Neuroscience 0.002605 0.034239 0.031633 

Nutritional Sciences 0.019493 0.059082 0.039589 

Toxicology 0.001447 0.01696 0.015513 
Genetics, Plant and Animal 0.024414 0.04244 0.018026 
Biometrics 0.005211 0.005414 0.000204 
Physiology, Human and Animal 0.05568 0.068557 0.012877 
Applied Mathematics, General 0.036959 0.095311 0.058352 

Operations Research 0.045354 0.050562 0.005207 
Mathematical Statistics 0.073049 0.125648 0.052599 
Museology/Museum Studies 0 0.008918 0.008918 
Parks, Recreation and Leisure Studies 0 0.194922 0.194922 

Health and Physical Education, General 0 0.715748 0.715748 

Atmospheric Sciences and Meteorology 0.051337 0.058126 0.006789 

Analytical Chemistry 0.000868 0.002866 0.001998 
Medicinal/Pharmaceutical Chemistry 0.004728 0.009157 0.004428 
Geophysics and Seismology 0.013317 0.015208 0.001892 
Psychology, General 4.580111 5.920746 1.340635 

Clinical Psychology 0.039178 0.235371 0.196193 

Counseling Psychology 0.051916 0.38005 0.328133 
Developmental and Child Psychology 0.017466 0.069353 0.051887 
Experimental Psychology 0.014282 0.028983 0.014702 

Industrial and Organizational Psychology 0.005597 0.089658 0.084061 
Physiological Psychology/Psychobiology 0.005114 0.016801 0.011686 

Social Psychology 0.018335 0.053189 0.034855 
Criminal Justice/Law Enforcement Admin. 0 0.695523 0.695523 

Criminal Justice Studies 0 1.051606 1.051606 

Forensic Tech/Technician 0 0.00629 0.00629 

Law Enforcement/Police Science 0 0.14221 0.14221 

Fire Protection and Safety Tech/Technic 0 0.020145 0.020145 



Community Organization, Resources & Serv 0.034257 0.70730£ 0.673051 
Public Policy Analysis C 0.105981 0.105981 
Social Work 1.221575 2.280136 1.058563 
Archeology 0.005404 0.013297 0.007893 
Criminology 0.088103 0.198744 0.110641 
Intemational Relations and Affairs 0.206507 0.610723 0.404216 
Crafts, Folk Art and Artisanry 0 0.010032 0.010033 
Dance 0.051337 0.084084 0.032747 
Design and applied/Visual Communications 0.264117 0.671238 0.407121 
Drama/Theater Arts, General 0.55892 0.615421 0.056501 
Film-Video Making/Cinematography & Prod. 0.01708 0.102557 0.085477 
Photography 0.056548 0.086871 0.030323 
Art History, Criticism and Conservation 0.195024 0.468831 0.273808 
Arts Management 0 0.017119 0.017119 
Painting 0 0.074927 0.074927 
Ceramics Arts and Ceramics 0 0.019349 0.019349 
Fiber, Textile and Weaving Arts 0 0.011466 0.011466 
Metal and Jewelry Arts 0 0.006768 0.006768 
Music, General 0 0.467478 0.467478 
Communication Disorders, General 0.285057 0.851986 0.566929 
Health System/Health Services Admin. 0.075462 0.330364 0.254902 
Medical Records Administration 0.015633 0.060196 0.044564 
Alcohol/Drug Abuse Counseling 0 0.01704 0.01704 
Psychiatric/Mental Health Services Tech. 0 0.011864 0.011864 
Nursing (R.N. Training) 1.44661 4.157374 2.710764 
Pharmacy 0.476124 0.526241 0.050117 
Epidemiology 0 0.031293 0.031293 
Art Therapy 0 0.023091 0.023091 
Dance Therapy 0 0.001911 0.001911 
Music Therapy 0 0.016243 0.016243 
Occupational Therapy 0.078646 0.287605 0.208959 
Orthotics/Prosthetics 0 0.002866 0.002866 
Physical Therapy 0.143011 0.501637 0.358626 
Recreational Therapy 0 0.016084 0.016084 
Vocational rehab counseling 0 0.070229 0.070229 
Office Supervision and Management 0 0.067442 0.067442 
Operations Management and Supervision 0 0.188631 0.188631 
Accounting 2.53106 3.860851 1.32979 
Business/Managerial Economics 0.259774 0.260612 0.000838 
Enterprise Management & Operation, Gen. 0 0.037503 0.037503 
Finance, General 0.745162 2.046359 1.301197 
Actuarial Science 0 0.028506 0.028506 
Insurance and Risk Management 0.044872 0.051358 0.006486 
Investments and Securities 0.005114 0.048014 0.042899 
Hospitality/Administration Management 0.079804 0.478625 0.398821 



Human Resources Management 0.157389 0.565098 0.407709 
Organizational Behavior Studies 0 0.115058 0.115058 
International Business 0.086945 0.474086 0.387141 
Mgmt. Info. Systems & Bus. Data Process 0 0.623144 0.623144 
Real Estate 0.049986 0.060435 0.010449 
Taxation 0 0.127957 0.127957 



Table 3.3 Declined Disciplines 1972-1995 

Table 3.3 
Declined Disciplines 1972-1995 

% of total 1972 % of total 1995 Change 

Agricultural Business and Mgmt., General 0.164337 0.073494 -0.09084 

Agricultural Business/Agribusiness Oper. 0.211621 0.085437 -0.12618 

Agricultural Economics 0.158161 0.155109 -0.00305 

Horticulture Svcs. Ops. and Mgmt., Gen. 0.083375 0.04236 -0.04101 

Animal Sciences, General 0.30426 0.247394 -0.05687 

Dairy Science 0.033196 0.009714 -0.02348 

Soil Sciences 0.043907 0.0254 -0.01851 

Natural Resources Management and Policy 0.068224 0.041883 -0.02634 

Wildlife and Wildlands Management 0.136063 0.100407 -0.03566 

Architectural Environmental Design 0.096499 0.063302 -0.0332 

Architectural Urban Design and Planning 0.126413 0.006529 -0.11988 

African Studies 0.008202 0.004777 -0.00342 
American Studies/Civilization 0.194155 0.152163 -0.04199 

Broadcast Journalism 0.22793 0.044749 -0.18318 

Data Processing Technology/Technician 0.061277 0.015606 -0.04567 

Education. General 1.787539 1.119366 -0.66817 

Education Admin. & Supervision, Gen. 0.940764 0.722835 -0.21793 

Administration of Special Education 0.015633 0.000955 -0.01468 

Educational Evaluation and Research 0.012545 0.006848 -0.0057 

Educ. Assessment. Testing & Measurement 0.016019 0.012342 -0.00368 

Social/Philosophical Foundations of Educ 0.092253 0.031054 -0.0612 

Education of the Deaf & Hearing Impaired 0.048732 0.037901 -0.01083 
Education of the Emotionally Handicapped 0.08984 0.043396 -0.04644 

Education of the Mentally Handicapped 0.398925 0.055897 -0.34303 

Education of the Physically Handicapped 0.034546 0.007803 -0.02674 
Educ. of Blind & Visually Handicapped 0.014185 0.004061 -0.01012 

Education of the Speech Impaired 0.297602 0.080899 -0.2167 

Elementary Teacher Education 10.91061 4.79079 -6.11982 

Pre-Elem/Early Childhood/KG. Teach Educ 0.836256 0.659772 -0.17648 

Secondary Teacher Education 1.280246 0.663992 -0.61625 

Agricultural Teacher Educ (Vocational) 0.175338 0.056534 -0.1188 

Art Teacher Education 0.680797 0.1782 -0.5026 

Business Teacher Education (Vocational) 1.030315 0.13369 -0.89662 

Driver and Safety Teacher Education 0.022195 0.009475 -0.01272 

Home Economics Teacher Educ (Vocational) 0.324814 0.03177 -0.29304 

Technology/Industrial Arts Teacher Educ. 1.000979 0.149297 -0.85168 

Mathematics T eacher Education 0.312655 0.210449 -0.10221 

Music Teacher Education 0.843301 0.28657 -0.55673 
Physical Education Teaching and Coaching 2.980744 1.190551 -1.79019 



Reading Teacher Education 0.328095 0.313881 -0.01421 
Science Teacher Education, General 0.184988 0.151287 -0.0337 

Engineering, General 0.405294 0.29302 -0.11227 
Aerospace, Aeronautical and Astronautic 0.295672 0.224622 -0.07105 
Engineering Mechanics 0.060408 0.028426 -0.03198 

Engineering Physics 0.05568 0.029461 -0.02622 

Geological Engineering 0.016212 0.014173 -0.00204 
Geophysical Engineering 0.007623 0.00215 -0.00547 
Industrial/Manufacturing Engineering 0.538365 0.438255 -0.10011 

Metallurgical Engineering 0.093604 0.041803 -0.0518 
Mining and Mineral Engineering 0.027116 0.016562 -0.01055 
Naval Architecture & Marine Engineering 0.034836 0.025002 -0.00983 
Nuclear Engineering 0.067935 0.049527 -0.01841 

Ocean Engineering 0.024125 0.023012 -0.00111 
Textile Sciences and Engineering 0.008588 0.008122 -0.00047 
Foreign Languages and Literatures, Gen. 0.108561 0.105901 -0.00266 
Chinese Language and Literature 0.012931 0.011784 -0.00115 
Russian Language and Literature 0.079418 0.05104 -0.02838 
Slavic Lang. & Lit. (Other Than Russian) 0.016887 0.013457 -0.00343 
German Language and Literature 0.313813 0.136397 -0.17742 
Scandinavian Languages and Literatures 0.003377 0.003026 -0.00035 

French Language and Literature 0.814062 0.25894 -0.55512 
Italian Language and Literature 0.039564 0.029541 -0.01002 
Spanish Language and Literature 0.812518 0.515332 -0.29719 
Arabic Language and Literature 0.001351 0.000955 -0.0004 
Hebrew Language and Literature 0.023932 0.007485 -0.01645 
Greek (ancient & medieval) 0.013124 0.003424 -0.0097 
Latin Lang. & Lit. (Ancient/Medieval) 0.040722 0.00844 -0.03228 
Home Economics, General 0.587387 0.250102 -0.33728 
Family and Community Studies 0.243176 0.021976 -0.2212 
Clothing/Apparel and Textile Studies 0.176592 0.120711 -0.05588 
English Language and Literature, General 6.262756 3.639573 -2.62318 
Speech and Rhetorical Studies 0.88962 0.709298 -0.18032 
Library Science/Librarianship 0.782989 0.401389 -0.3816 
Botany, General 0.106052 0.044431 -0.06162 
Plant Pathology 0.019589 0.011944 -0.00765 
Microbiology/Bacteriology 0.228605 0.210687 -0.01792 
Anatomy 0.022484 0.018791 -0.00369 
Zoology, General 0.604467 0.241184 -0.36328 

Entomology 0.053171 0.02548 -0.02769 
Pathology, Human and Animal 0.016115 0.011864 -0.00425 
Pharmacology, Human and Animal 0.023739 0.02341 -0.00033 

Mathematics 2.779641 1.216111 -1.56353 
Biological and Physical Sciences 0.372677 0.211961 -0.16072 
Parks, Rec. & Leisure Facilities Mgmt. 0.245299 0.244608 -0.00069 



Philosophy 0.667577 0.42878 -0.2388 

Religion/Religious Studies 0.344114 0.266345 -0.07777 

Physical Sciences, General 0.123325 0.035831 -0.08749 

Astronomy 0.03088 0.024126 -0.00675 

Astrophysics 0.011097 0.007724 -0.00337 

Chemistry, General 1.407817 1.074378 -0.33344 

Inorganic Chemistry 0.003377 0.000557 -0.00282 

Organic Chemistry 0.007044 0.003663 -0.00338 

Geo & related sciences 0.359361 0.359029 -0.00033 

Geology 0.344114 0.321207 -0.02291 

Geochemistry 0.00193 0.001592 -0.00034 

Metallurgy 0.007141 0.001035 -0.00611 

Oceanography 0.057224 0.034318 -0.02291 

Earth and Planetary Sciences 0.104025 0.072538 -0.03149 

Physics, General 0.766295 0.532213 -0.23408 
School Psychology 0.213358 0.079067 -0.13429 
Corrections/Correctional Administration 0.301751 0.05526 -0.24649 

Public Administration 0.218666 0.150093 -0.06857 
Social Sciences, General 2.26318 0.624976 -1.6382 

Anthropology 0.599256 0.563107 -0.03615 
Demography/Population Studies 0.004439 0.003902 -0.00054 
Economics, General 1.761002 1.670769 -0.09023 
Geography 0.51289 0.418349 -0.09454 
History, General 4.82927 2.428957 -2.40031 
Political Science, General 3.024651 2.84014 -0.18451 
Sociology 3.647259 2.004954 -1.6423 
Urban Affairs/Studies 0.097078 0.080182 -0.0169 

Visual and Performing Arts 0.492336 0.117367 -0.37497 
Art, General 1.315468 0.99977 -0.3157 

Music History and Literature 0.025186 0.009714 -0.01547 

Music - General Performance 0.505556 0.37567 -0.12989 

Music Theory and Composition 0.364572 0.046899 -0.31767 
Community Health Liaison 0.167425 0.071105 -0.09632 

Clinical and Medical Social Work 0.037634 0.011466 -0.02617 

Optometry (O.D.) 0.045065 0.016721 -0.02834 

Business, General 3.960107 2.785358 -1.17475 

Administrative Assistant/Secretarial Sci 0.121202 0.026595 -0.09461 

Labor/Personnel Relations and Studies 0.147257 0.132416 -0.01484 
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Table 3.4 Disciplines that have both feminized and lost their share of men since 1972 
N=175 
Table 3.4 

Disciplines that have both feminized and lost their share of men since 1972 
Matched to Salary Data N=175 

Horticulture Svcs. Ops. and Mgmt., Gen. 
Engineering Physics 
Religion/Religious Studies 
Dairy Science 
Mining and Mineral Engineering 
Astronomy 
Food Sciences and Tech. 
Naval Architecture & Marine Engineering 
Chemistry. General 
Soil Sciences 
Nuclear Engineering 
Organic Chemistry 
Natural Resources Management and Policy 
Russian Language and Literature 
Geology 
Architectural Environmental Design 
Slavic Lang. & Lit. (Other Than Russian) 
Oceanography 
African Studies 
German Language and Literature 
Earth and Planetary Sciences 
American Studies/Civilization 
Scandinavian Languages and Literatures 
Physics, General 
Broadcast Journalism 
French Language and Literature 
Public Administration 
Education, General 
Spanish Language and Literature 
Social Sciences, General 
Education Admin. & Supervision, Gen. 
Hebrew Language and Literature 
Anthropology 
Elementary Teacher Education 
Family and Community Studies 
Demography/Population Studies 
Secondary Teacher Education 
English Language and Literature, General 
Economics. General 



Agricultural Teacher Educ (Vocational) 
Speech and Rhetorical Studies 
Geography 
Art Teacher Education 
Library Science/Librarianship 
History, General 
Business Teacher Education (Vocational) 
Botany, General 
Political Science, General 
Home Economics Teacher Educ (Vocational) 
Plant Pathology 
Sociology 
Technology/Industrial Arts Teacher Educ. 
Microbiology/Bacteriology 
Visual and Performing Arts 
Mathematics Teacher Education 
Anatomy 
Art, General 
Music Teacher Education 
Zoology, General 
Music - General Performance 
Physical Education Teaching and Coaching 
Pathology, Human and Animal 
Optometry (O.D.) 
Science Teacher Education, General 
Pharmacology, Human and Animal 
Business, General 
Engineering, General 
Mathematics 
Accounting 
Aerospace, Aeronautical and Astronautic 
Biological and Physical Sciences 
Business/Managerial Economics 
Engineering Mechanics 
Philosophy 
Labor/Personnel Relations and Studies 
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Table 3.5 Disciplines that have feminized, lost their share of men 
and had a greater than average salary increase since 1972 N = 175 

Table 3.5 
Disciplines that have feminized, lost their share of men 
and had a greater than average salary increase since 1972 N = 175 

Dairy Science 
Food Sciences and Tech. 
Education, General 
Home Economics Teacher Educ (Vocational) 
Technology/Industrial Arts Teacher Educ. 
Physical Education Teaching and Coaching 
Speech and Rhetorical Studies 
Biological and Physical Sciences 
Astronomy 
Chemistry, General 
Geology 
Physics, General 
Public Administration 
Anthropology 
Demography/Population Studies 
Economics, General 
History, General 
Political Science, General 
Music - General Performance 
Business, General 
Labor/Personnel Relations and Studies 
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Research Questions 

Chi-Square Analyses were used to compare the expected frequencies versus the 

observed frequencies of disciplines based on how each discipline had changed in the 23-

year period. Disciplines gained or lost their share of male students, did or did not 

"feminize," and expanded, or declined in terms of their share of enrollments. I used Chi 

Square analyses to determine whether these conditions were independent of each other. 

Correlations were used to determine the relationship between changes in the 

proportion of women in disciplines and changes in male student distribution. The 

percentage point change of these variables (FEM and MD) from 1972-1995 and at each 

6-year interval was measured against the other to estimate the strength of any 

relationships and the order in which they occurred. 

A logit model was used to examine the relationship of the categories for 

feminization and gender composition against the category of more or less relative gain in 

salary 1993-1996 by discipline. 

Part 2 Gender Composition and Faculty Salaries 

The objective of this part of the study is to link directly changes in the student 

gender composition of a discipline with changes in its perceived value as indicated by 

salary. Rather than attempt to explain the salary differential between disciplines directly, 

I examine the rate at which salaries increase within disciplines over time and make 

comparisons of disciplines based on the changes in gender composition. This part of the 
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Study is narrowed to Public, Research I institutions. Student and faculty data are matched 

by institution and field in 25 institutions over the years 1993 to 1996. 

Data Sources 

The databases are selected from the following files and archives: The American 

Association of Universities Data Exchange (AAUDE), the National Center for 

Educational Statistics (NCES): Integrated Post-secondary Educational Data System 

(IPEDS) and the National Research Council (NRC). Detailed appointment and salary 

information was obtained from the AAUDE, which was provided to me by the Decision 

& Planning Support office at The University of Arizona." Although AAUDE has a 

relatively small set of participants consisting of doctorate-granting research institutions, 

surveys are highly detailed and conducted yearly. I chose AAUDE over other possible 

data sets because it provides faculty information at the 6-digit as well as 2-digit CIP 

classification. The survey years available to me from the AAUDE are 1993 to 1999. 

Student gender composition of disciplines by institution has been collected from IPEDS 

for the years 1990 through 1995. IPEDS provides data on degrees conferred by gender 

and discipline yearly using consistent CIP codes in an overlapping reference period as the 

AAUDE. IPEDS student data is matched to AAUDE faculty data by institutional unit 

identification and disciplinary classification (CIP). I collected NRC institutional rankings 

as a measure of quality. NRC: Research-Doctorate Programs in the United States reports 

the results of an extensive study of graduate programs in five broad fields: physical 

~ Salary data at the Institutional and 6-digit CIP level was provided under the condition of confidentiality. 
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sciences and mathematics, engineering, social and behavioral sciences, biological 

sciences, and the humanities. National student data collected from NCES was described 

earlier in this chapter. National student data collected and categorized in Part 1 of this 

study will be used to characterize disciplines according to the long-term changes in 

gender distribution for an analysis of average salary increases at the disciplinary level. 

Variables 

The dependent variable for this analysis is the annual percentage change (logged) 

in full-time assistant professor salary by discipline and institution. The independent 

variables include female student participation at each award level, male student 

distribution at each award level, prior year salary (logged), and NRC ranking. There 

were a total of 26 fields in 25 institutions that had consistent student and faculty data for 

the years 1993, 1994, 1995, and 1996. 

Independent Variables 

Expected direction of influence 

rV: Percent female students within disciplines (FEM) (-) 
B.A., M.A., Ph.D. 

rV: Distribution of male students (MD) 
B.A., M.A., Ph.D. (+) 

IV: Prior year entry-level salary by field (-) 
rV: NRC ranking (+) 
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Multiple regression analysis was used to assess the relationship of change in faculty 

salaries by discipline and institution to changes in gender distribution and composition. 

S = average entry-level salary 
i = field 
j = institution 
t = time 

1 =B.A. 
2 = M.A. 
3 = Ph.D. 

Sij, = average entry-level salary in the ith discipline in the jth institution in year t. 

ln(Sijt/Sij,.i) = /(female participation(i.2j), male distribution(i^), ln(prior year salary), 
NRC rank, e 

Research Question 

The dep>endent variable for this study is the logged annual percentage change in 

entry-level salaries by academic field and institution. The dependent variable was 

regressed on female participation at each award level, male distribution at each award 

level, prior year salary (logged), and NRC ranking for the years 1993-1994, 1994-1995, 

and 1995-1996. Full model multiple regression analyses were performed. 
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CHAPTER 4 

FINDINGS 

Descriptives 

I make the assertion that changes in the gender composition of disciplines are not 

a simply a function of general changes in participation by men and women in higher 

education. If this were the case, the proportion of each discipline that is female would 

mirror the representation of women in educational institutions overall. To examine the 

movement of male and female students among disciplines, I first calculated the 

proportion of women within disciplines, and the distribution of men and women among 

disciplines at 5 intervals, 1972, 1978, 1984, 1990 and 1995. The variables for gender 

distribution reflect the numbers of men and women in disciplines relative to all avjiilable 

men and women, respectively so as not to confuse the redistribution of men with the 

reduction in absolute numbers of men. I calculated year-to-year changes for the variables 

to describe the changes in "feminization" (Fem), "distribution of men" (MD), and 

"distribution of women" (WD) at each interval. Table 4.1 displays the Pearson 

correlations, 2-tailed significance, and number of observations for Feminization against 

Male Distribution change variables at each interval. Table 4.2 displays the correlations 

between the changes in the distribution of women (WD) against MD at each interval. 
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Gender Redistribution 

Table 4.1 Change in Feminization/Distribution of Men 1972*1995 

Table 4.1 MALE MALE MALE MALE 
DISTRIBUTION DISTRIBUTION DISTRIBUTION DISTRIBUTION 

1972-1978 1978-1984 1984-1990 1990-1995 
FEMALE PARTICIPATION 0.16346 -0.00708 -0.05138 -0.11633 

1972-1978 0.0139" 0.9157 0.4421 0.081 * 
226 226 226 226 

FEMALE PARTICIPATION 0.15376 -0.01386 0.02448 -0.11057 
1978-1984 0.0208" 0.8358 0.7143 0.0973* 

226 226 226 226 

FEMALE PARTICIPATION 0.00138 -0.01184 -0.08896 0.01833 
1984-1990 0.981 0.8382 0.1242 0.7519 

300 300 300 

FEMALE PARTICIPATION 0.08661 -0.01398 -0.0928 -0.10137 
1990-1995 0.1345 0.8094 0.1087 0.0796* 

300 300 300 300 
• P< .10 P<.05 ***P<.01 »*•» P<.001 

The change in the distribution of men at interval 1 (1972-1978) is positively and 

significantly correlated with the changes in feminization of disciplines at interval I and 2. 

This means that men were entering disciplines that were also becoming more feminized 

over this time frame. The changes in feminization at intervals 1, 2, and 4 are negatively 

correlated with changes in the distribution of men at interval 4, however the correlations 

are not strong. This means that disciplines that had become more feminized between 

1972 - 1984 and 1990-1995 are also disciplines that had reduced their share of men 

between 1990-1995. 
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Table 4.2 Change in Distribution of Women/Distribution of Men 1972-1995 

Table 4.2 MALE MALE MALE MALE 
DISTRIBUTION DISTRIBUTION DISTRIBUTION DISTRIBUTION 

1972-1978 1978-1984 1984-1990 1990-1995 
WOMENS DISTRIBUTION 0.47601 0.15817 -0.24356 -0.14622 

1972-1978 <.0001**** 0.0059*** <.0001 **** 0.011** 

WOMENS DISTRIBUTION 0.24413 0.58018 -0.10612 -0.43969 
1978-1984 <.0001 — <.0001 **** 0.0655* <.0001**** 

WOMENS DISTRIBUTION -0.31757 -0.22854 0.40045 0.10194 
1984-1990 <•0001**** <.0001**** <-0001**** 0.0769* 

WOMENS DISTRIBUTION 0.12823 -0.2194 -0.10243 0.68222 
1990-1995 0.0259** 0.0001*** 0.0755* <•0001**** 
N = 302 » P< .10 P<.05 »**P<.01 »»"P<.001 

The correlations here describing the redistribution of men and women among 

disciplines over time are much higher and also significant at minimally P < .10. The 

change in the distribution of women at intervals 1 and 2 are positively correlated with the 

changes in the distribution of men over the same time period (1972-1984) but negatively 

correlated to the male distribution at intervals 3 and 4 (1984-1995). It is interesting to 

note that male distribution in early intervals is negatively correlated with female 

distribution at later intervals, which makes the interpretation of 'who is leaving whom' 

more difficult to interpret. What is clear is that early intervals where women were only 

beginning to enter higher education in large numbers, the correlations between the 

changes in the distribution of men and women are positive, that is, men and women were 

moving into the same disciplines. In the later time period the correlations are negative. 
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indicated that men and women are redistributing themselves away from each other. It is 

as though at some point during the mid-1980s college students realized that they were 

attending an official "boy-girl" party and began to retreat to separate sides of the room. 

For chi-square analyses, I created categories for disciplines in terms of the 

changes in their gender compositions. Disciplines were categorized as either feminized 

or not feminized, feminized based on whether the proportion of women within had 

changed from less than 30% women in 1972 to more than 30% women in 1995 or had a 

greater than average percentage point increase over the 23 year time frame. Disciplines 

were categorized as either having gained or lost their share of men since 1972 based on a 

greater or less than average percentage point change in male distribution. Finally, 

disciplines were categorized as having declined or expanded based on the greater or less 

than average percentage point change in their share of total enrollments. 

The null hypothesis for chi-square analyses is that the categories described are 

independent of each other, in other words, one cannot accurately predict the value of one 

category by knowing the value of another. Based on the national set of 302 disciplines, I 

can reject the null hypothesis that disciplinary feminization and male distribution are 

independent of each other with a much less than 1 % chance of rejecting the null 

incorrectly. 

Table 4.3 Chi>Square of Feminized Disciplines and Male Distribution 
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Table 4.3 Feminization by Male Distribution 

Less Men More Men Total 
Frequency 19 97 116 
Expected Less Feminized 47.629 68.371 
Percent 6.29% 32.12% 38.41% 

Frequency 105 81 186 
Expected More Feminized 76.371 109.63 
Percent 34.77% 26.82% 61.59% 

Total 124 178 N = 302 

41.06% 58.94% 100% 
Chi-Square Table probability = p< .0001 

Statistics for Table of Fem by MD 

Statistic DF Value Probability 

Chi-Square 
Likelihood Ratio Chi-Square 
Continuity Adj. Chi-Square 
Mantel-Haenszel Chi-Square 

1 47.4051 <.0001 
1 50.7575 <.0001 
1 45.7637 <.0001 
1 47.2481 <.0001 

Although the categories were "painted with a broad brush," an interesting 

depiction is apparent in the following tables of gender composition and disciplinary status 

as either expanded or declined. Feminized disciplines are more likely to also be declined 

disciplines, despite the fact that disciplinary status as "expanded" is, in part, a function of 

the increased number of women in higher education. The number of "more feminized" 

disciplines that are expected to fall in the category of "declined" is 75, however the 

observed value is 106. The expected number of "less feminized" disciplines that have 

also expanded is 69, while the observed number is 100. Whether a discipline has 
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undergone a demographic shift with regard to gender bears a relationship to its status as 

either expanded or declined. Disciplines that have become feminized are also more likely 

to be those that have declined in terms of their disciplinary share of enrollments. 

Table 4.4 Chi-Square of Feminized Disciplines and Disciplinary Status 

Table 4.4 Feminization by Disciplinary Share 

Declined Expanded Total 
Frequency 16 100 116 
Expected Less Feminized 46.861 69.139 
Percent 5.30% 33.11% 24.50% 

Frequency 106 80 186 
Expected More Feminized 75.139 110.86 
Percent 35.10% 26.49% 61.59% 

Total 122 180 N = 302 

40.40% 59.60% 100% 
Chi-Square Table probability = p< .0001 

Statistics for Table of Fem by DS change 

Statistic DF Value Probabilitv 

Chi-Square I 55.3650 <.0001 
Likelihood Ratio Chi-Square 1 60.1719 <.0001 
Continuity Adj. Chi-Square 1 53.5855 <.0001 
Mantel-Haenszel Chi-Square 1 55.1817 <.0001 

Fisher's Exact Test 

Cell (1,1) Frequency (F) 16 
Left-sided Pr <= F 1.312E-14 
Right-sided Pr >= F 1.0000 
Table Probability (P) 1.158E-14 



Two-sided Pr <= P 2.06 IE-14 
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While the Chi-Squares for changes in gender distribution and disciplinary status 

are obviously significant, due to the definition of disciplinary expansion and decline, it is 

interesting to compare the differences between men's and women's changes in 

distribution. Both follow the same pattern of movement into expanding disciplines, 

however the category of less or more men bears a much stronger relationship than does 

women's changes in distribution as to whether the discipline also falls in the category of 

expanded or declined. 
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Table 4.5 Chi-Square of Male Distribution and Disciplinary Status 

Table 4.5 Male Distribution by Disciplinary Share 

Declined Expanded Total 
Frequency 116 8 124 
Expected Less Men 50.093 73.907 
Percent 38.41% 2.65% 41.06% 

Frequency 6 172 178 
Expected More Men 71.907 106.09 
Percent 1.99% 56.95% 58.94% 

Total 122 180 N = 302 

40.40% 59.60% 100% 
Chi-Square Table probability = px.OOOl 

Statistics for Table of MD by DS 

Statistic DF Value Probability 

Chi-Square 1 246.8389 <.0001 
Likelihood Ratio Chi-Square 1 295.6507 <.0001 
Continuity Adj. Chi-Square 1 243.1079 <.0001 
Mantel-Haenszel Chi-Square 1 246.0216 <.0001 

Fisher's Exact Test 

Cell (1,1) Frequency (F) 116 
Left-sided Pr <= F 1.0000 
Right-sided Pr >= F 3.192E-65 
Table Probability (P) 1.009E-62 
Two-sided Pr <= P 3.192E-65 

Sample Size = 302 
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Table 4.6 Chi-Square of Women's Distribution and Disciplinary Status 

Table 4.6 Women's Distribution by Disciplinary Share 

Declined Expanded Total 
Frequency 72 2 74 
Expected Less Women 29.894 44.106 
Percent 23.84% .66% 24.50% 

Frequency 50 178 228 
Expected More Women 92.106 135.89 
Percent 16.56% 58.94% 75.50% 

Total 122 180 N = 302 

40.40% 59.60% 100% 
Chi-Square Table probability = p<.0001 

Statistics for Table of WD by DS 

Statistic DF Value Probability 

Chi-Square I 131.7981 <.0001 
Likelihood Ratio Chi-Square 1 149.1988 <.0001 
Continuity Adj. Chi-Square 1 128.6865 <.0001 
Mantel-Haenszel Chi-Square 1 131.3617 <.0001 

Fisher's Exact Test 

Ceil (1,1) Frequency (F) 72 
Left-sided Pr <= F 1.0000 
Right-sided Pr >= F L508E-33 
Table Probability (P) 1.253E-31 
Two-sided Pr <= P 1.508E-33 

Sample Size = 302 
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The following displays graphically the changes in female participation, male 
distribution and disciplinary share in selected disciplines. 

Figure 4.1 

Disciplinary Demographics 

Mathematics 

n Disciplinary Share 

• Distribution of Men 

• Female Participation 

1972 1978 1984 1990 1995 
Academic Year 

The proportion of women in mathematics has been above 30% since 1972 and has 
leveled off at about 45%. Male student distribution and the discipline's share of total 
students has fluctuated, but decreased overall. 
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Figure 4.2 

Disciplinary Demographics 

Social Sciences 

• Disciplinary Share 

• Distribution of Men 

• Female Participation 

1972 1978 1984 1990 1995 
Academic Year 

Social Sciences is a field that declined in students overall, but also increased female 
participation more than average. This field also had salary increases that were less than 
average. 



Figure 4.3 

Disciplinary Demographics 

Business, general 

n Disciplinary Share 

• Distribution of Men 

• Female Participation 

1972 1978 1984 1990 1995 
Academic Year 

General Business has dramatically increased its share of women since 1972 and has 
decreased its share of men. The disciplinary share of students is reduced, however 
salaries for faculty in this field increased more than average. 
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The following graphs compare the distribution of men and women among Mathematics 
and Business. 

Figure 4.4 

Gender Distribution 
Mathematics 

6 
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4 
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I Distribution of Women 

I Distribution of Men 

1972 1978 ^1904 .. 1990 
Acf sademic Year 

1995 

Both men and women are choosing Mathematics about half as often as they did in 1972. 
This is an interesting trend because many educational policy objectives have the 
underlying assumptions both that women are underrepresented and that the movement of 
women into math disciplines would promote equity. 
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Figure 4^ 

Gender Distribution 

Business, General 

• Distribution of Women 

• Distribution of Men 

1972 1978 ^1984„ 1990 1995 
Academic Year 

As women entered General Business, men chose this field much less often over the same 
time period that the proportion of women went from less than 10% to almost 40%. Since 
1984 male distribution has increased. 

Change in Salary Data 

When the national 1972-1995 6-digit disciplinary student data file is matched 

with the 1993-1996 AAUDE average salary data file, the N is reduced to 175. Chi-

squares of feminization and male distribution against greater or less than average salary 

increases are as follows. 
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Table 4.7 Chi-Square of Feminization and Disciplinary Salary Change 

Table 4.7 Feminization by Salary Change 

Less Salary More Salary Total 
Frequency 24 32 56 
Expected Less Feminized 32.32 23.68 
Percent 13.71% 18.29% 32% 

Frequency 77 42 119 
Expected More Feminized 68.68 50.32 
Percent 44% 24% 68% 

Total 101 74 N = 175 

57.71% 42.29% 100% 
Chi-Square Table probability <.01 

Statistics for Table of Fern by Less/More Salary 

Statistic DF Value Probability 

Chi-Square 1 7.4486 0.0063 
Likelihood Ratio Chi-Square 1 7.4123 0.0065 
Continuity Adj. Chi-Square 1 6.5802 0.0103 
Mantel-Haenszel Chi-Square 1 7.4060 0.0065 

Fisher's Exact Test 

Cell (1,1) Frequency (F) 24 
Left-sided Pr <= F 0.0052 
Right-sided Pr >= F 0.9981 
Table Probability (P) 0.0033 
Two-sided Pr <= P 0.0085 

Based on this sample, the observed frequency of feminized disciplines in the "less salary" 
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category is much higher than what would be expected if the two considerations were 

unrelated. Although the diagonal pattern emerges, that is "less feminized disciplines are 

more likely also to be ones with more than average salary gains, and "more feminized" 

disciplines are also ones that have experienced less than average salary gains, it is easier 

to predict the condition of "less" as opposed to "more" salary based on feminization 

information alone. The opposite is true in comparison to male distribution and salary 

change. Although the observed values for men's distribution is higher than expected for 

the cell; less men, less salary, and lower than the expected for the cell: more men, less 

salary, it is easier to predict whether a discipline will fall in the more salary category 

based on the distribution of men. Alternatively, the observed frequencies for the change 

in distribution of women against the less/more salary category are close to what is 

expected and no significant relationship between the disciplines change in share of 

women and change in relative salary exists. 
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Table 4.8 Chi-Square of Male Distribution and Disciplinary Salary Change 

Table 4.8 Male Distribution by Salary Change 

Less Salary More Salary Total 
Frequency 50 26 76 
Expected Less Men 43.863 32.137 
Percent 28.57% 14.86% 43.43% 

Frequency 51 48 99 
Expected More Men 57.137 50.32 
Percent 29.14% 27.43% 56.57% 

Total 101 74 N = 175 

57.71% 42.29% 100% 
Chi-Square Table probability = .058 

Statistics for Table of MD by Less/More Salary 

Statistic DF Value Probability 

Chi-Square 1 3.5896 0.0581 
Likelihood Ratio Chi-Square I 3.6187 0.0571 
Continuity Adj. Chi-Square 1 3.0285 0.0818 
Mantel-Haenszel Chi-Square 1 3.5691 0.0589 

Fisher's Exact Test 

Cell (1,1) Frequency (F) 50 
Left-sided Pr <= F 0.9801 
Right-sided Pr >= F 0.0405 
Table Probability (P) 0.0207 
Two-sided Pr <= P 0.0653 

Table 4.9 Chi-Square of Women's Distribution and Disciplinary Salary Change 
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Table 4.9 Women's Distribution by Salary Change 

Less Salary More Salary Total 
Frequency 24 11 35 
Expected Less Women 20.2 14.8 
Percent 13.71% 6.29% 20% 

Frequency 77 63 140 
Expected More Women 80.8 59.2 
Percent 44% 36% 80% 

Total 101 74 N = 175 

57.71% 42.29% 100% 
Chi-Square Table probability = not sig. 

Statistics for Table of WD by Less/More Salary 

Statistic DF Value Probability 

Chi-Square 1 2.1132 0.1460 
Likelihood Ratio Chi-Square I 2.1662 0.1411 
Continuity Adj. Chi-Square 1 1.5936 0.2068 
Mantel-Haenszel Chi-Square 1 2.1011 0.1472 

Fisher's Exact Test 

Cell (1,1) Frequency (F) 24 
Left-sided Pr <= F 0.9516 
Right-sided Pr >= F 0.1025 
Table Probability (P) 0.0541 
Two-sided Pr <= P 0.1816 

The following graphs display the expected versus the observed counts of 

disciplines that have experienced a greater than average salary change and those that have 
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experienced a less than average salary changed based on their levels of male distribution 

and female participation. 

Figure 4.6 

Greater than Average Salary Change 
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Figure 4.7 

Less Than Average Salary Change 

I Expected gO 

I Observed 70 

60 
50 

Discipline 
Count 

30 
20 
10 
0 

More Men Less Men More Less 
Feminized Feminized 

Gender Participation Ctiange 

An argument can be made that women have been moving to less externally 

marketable disciplines than have men and the faculty in these areas must accept relatively 

lower wage increases. This argument assumes that men are more sensitive to market 

choices than women when it comes to academic majors. If this were the case, one would 

expect highly externally marketable disciplines to expand with more men and also some 

women. Controlling for disciplines that have "expanded," the status of a discipline as 

feminized still provides a reasonable prediction tool as to whether the pay in that 

discipline has increased less than average. 
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Table 4.10 Chi-Square of Feminization and Disciplinary Salary Change: 
Expanded Disciplines Only 

Table 4.10. Feminization by Salary Change 
in Expanded Disciplines Only 

Less Salary More Salary Total 
Frequency 21 28 49 
Expected Less Feminized 25.242 23.758 
Percent 21.21% 28.28% 49.49% 

Frequency 30 20 50 
Expected More Feminized 25.758 24.242 
Percent 30.30% 20.20% 50.51% 

Total 51 48 Z
 

II
 (0
 

(0
 

51.52% 48.48% 100% 
Chi-Square probability < .10 

Statistics for Table of fem by less/more salary 

Statistic DF Value Probability 

Chi-Square 
Likelihood Ratio Chi-Square 
Continuity Adj. Chi-Square 
Mantel-Haenszel Chi-Square 

Fisher's Exact Test 

Cell (1,1) Frequency (F) 
Left-sided Pr <= F 
Right-sided Pr >= F 
Table Probability (P) 
Two-sided Pr <= P 

2-9118 
2.9261 
2.2659 
2.8824 

0.0879 
0.0872 
0.1323 
0.0896 

21 
0.0659 
0.9720 
0.0380 
0.1091 

I match merged the 6-digit disciplinary level national student data with the 6-digit 

discipline salary data from the AAUDE set. 175 disciplines had data in both sets. Using 

the categorical variables for changes in disciplinary status, female participation and 
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gender distribution, I ran a logit model of salary change (less or more salary increase) on 

the variables female participation and gender distribution. Each variable is binary, 0 = 

"less" and 1 = "more." The following tables list the Chi Square values for significance 

and the odds ratio estimates that salary change is "more," for each variable, when all 

variables in the model = 1, that is, each is in the condition of "more" or "expanded." Only 

Female participation was significant with a P value <.05. 

Table 4.11 Parameter Estimates 

Table 4.11 DP Estimate Standard Chi-Square Pr > ChiSq 
Parameter Error 
Intercept 1 -0.2431 0.5485 0.1965 0.6576 

1 -0.2172 0.2525 0.7400 0.3897 
Disciplinary Share 
Distribution of Men I 0.3403 0.3764 0.8172 0.3660 

Female 1 -0.7578 0.3620 4.3818 0.0363 
Participation 

Distribution of 1 0.2964 0.4951 0.3584 0.5494 
Women 

Odds Ratio Estimations 
A A A A 

Disciplinary Share Effect : P/l-Pi = e (®o * ) 
A A A A 

Distribution of Men Effect: P/1 - P2 = e (^0 " ^2) 
A A A A 

B B Female Participation Effect: P/I - P3 = e ( 0 * 3) 

A A A A 

Distribution of Women Effect: P/1 -P4  = e (^0 * ®4) 

c It \ jf J 1 0/1 r* 4.BX4.BX ^BX ^BX Full Model :P/l-P = e(o 1 i 2 2  3 3 4 4 )  
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Table 4.12 Odds Ratio Estimates 

Table 4.12 Odds Ratio Estimates 

Effect 
Point 

Estimate 
0.805 
1.405 
0.469 
1.345 

95% Wald 
Confidence Limits 

Disciplinary Share = expanded 
Distribution of Men = more 
Female Participation = more 

Distribution of Women =more 

0.491 1.320 
0.672 2.939 
0.231 0.953 
0.510 3.550 

The odds ratio estimate of female participation of .469 means that feminized 

disciplines are less than half as likely than those disciplines that have not feminized to 

have increased more than average in salary. Although the parameters are not statistically 

significant, male distribution appears to have a closer association with salary than does 

the distribution of women. What is particularly interesting about all of these findings is 

that the categories are based on the changes in gender composition and not on the 

previous status of disciplines as traditionally female or traditionally male. The persistent 

argument that pay disparity is the result of the clustering of women in low demand areas 

does not apply in this case. These findings suggest that gender disparities are dynamic 

and persistent, even when prior disparities are controlled for. 

Using institutional data at the two-digit field level, I performed multiple 

regression analyses on the logged percent change in assistant professor salaries for the 

intervals 1995-1996, 1995-1994, and 1994-1993. The independent variables included are 

prior year salary, NRC ranking score, the proportion of women within disciplines at the 

bachelor's, master's and doctoral academic level, and the disciplinary share of men at 

each academic level. I ran the regressions entering ail of the independent variables in 
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order to view the model statistics and strength and direction of influence and significance 

when all variables are accounted for. 

Table 4.13 Multiple Regression: Salary Change 1994/1993 

Dependent Variable InfSalarv 94/93) 

Model Significant 
0.0925 

P <.0001 
Parameter Estimates 

Variable 
Intercept 

NRC Rank 
ln(1993 Salary) 
MD bachelors 
MD Masters 

MD Doctorate 
Fem Bachelors 
Fem Masters 

Fem Doctorate 

DP 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter Estimate 
1.26093 
-0.0031 
-0.11564 

-0.00004786 
0.00127 

0.00017126 
-0.00031401 
0.00013228 
0.00007293 

Standard Error 
0.21367 
0.00395 
0.02034 

0.0004388 
0.00041052 
0.00042195 
0.00011909 
0.00012906 
0.00010398 

t Value 
5.9 

-0.78 
-5.69 
-0.11 
3.1 

0.41 
-2.64 
1.02 
0.7 

Probability > Itl 
<.0001 
0.4333 
<.0001 
0.9132 
0.002 
0.685 
0.0087 
0.3059 
0.4834 

Table 4.14 Multiple Regression: Salary Change 1995/1994 

Dependent Variable ln(Salarv 95/94) 
R^ 

Model Significant 
0.0593 

P <.0001 
Parameter Estimates 

Variable 
Intercept 

NRC Rank 
ln(1993 Salary) 
MD bachelors 
MD Masters 

MD Doctorate 
Fem Bachelors 
Fem Masters 

Fem Doctorate 

DP 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter Estimate 
0.67042 
0.00895 
-0.06338 

0.0004046 
0.00089634 
-0.0004673 

-0.00008116 
0.00024593 
-0.00013215 

Standard Error 
0.17182 
0.00314 
0.0163 

0.00036861 
0.00039053 
0.00033774 
0.00009621 
0.00010136 
0.00007903 

t Value 
3.9 
2.85 
-3.89 
1.1 
2.3 

-1.38 
-0.84 
2.43 
-1.67 

Probability > Itl 
0.0001 
0.0045 
0.0001 
0.2729 
0.0222 
0.1672 
0.3993 
0.0156 
0.0952 
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Table 4.15 Multiple Regression: Salary Change 199^1995 

Dependent Variable ln(Salarv 96/95} 

Model Significant 
0.0855 

P <.0001 
Parameter Estimates 

Variable 
Intercept 

NRC Rank 
ln(1993 Salary) 
MO bachelors 
MO Masters 

MO Doctorate 
Fem Bachelors 
Fem Masters 

Fem Doctorate 

DF 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Parameter Estimate 
0.77975 
0.0097 

-0.07118 
0.00032393 

0.00101 
-0.00071557 
-0.00028242 
-0.00040655 
0.00023419 

Standard Error 
0.20538 
0.00376 
0.01946 

0.00046928 
0.00048691 
0.00043512 
0.00011727 
0.00012293 
0.00009898 

t Value 
3.8 
2.58 
-3.66 
0.69 
2.07 
-1.64 
-2.41 
-3.31 
2.37 

Probability > Itl 
0.0002 
0.0102 
0.0003 
0.4904 
0.0389 
0.1008 
0.0164 
0.001 
0.0184 

These models are statistically significant and account for between 6 and 9% of the 

variance in average salary change. The significance and direction of influence varies 

somewhat among each year's model and in general, followed expectations. Feminization 

tends to have negative influence and NRC rank tends to have a positive influence. 

Parameters for feminization at the bachelor's level are consistently negative and the 

parameters for male distribution at the master's level are consistently positive and 

significant. Output for regression analyses are displayed in Appendix B. 

An unrestricted regression in which the logged annual change in faculty salaries 

was pooled for the 1996/1995, 1995/1994, 1994/1993 changes simultaneously. The 

pooled regression resulted in coefficients that are similar to the restricted models, NRC 

rank and the distribution of men at the masters level are positive and significant and prior 



year salary and the distribution of women at the bachelors level are negative and 

significant. However the pooled, unrestricted model resulted in a much lower, but 

significant R" of 4.2%. I performed an auxiliary regression on the restricted and 

unrestricted models. The resulting F value was 3.465 and the critical F was between 1.57 

and 1.67 for F( 18,1347). This means that I can reject the hypothesis that the coefficients 

were the same for each year and that the separate models for each year of change provide 

a more explanatory power with greater accuracy than does the unrestricted model with 

regard to salary change. 
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and women, more or less feminized, expanded or declined were entered into a logit 

model in which the response was more or less salary, the only significant input variable 

was feminization. The regression analyses confirm that the presence of men, as well as 

the presence of women, are salient variables to the study of disciplinary salary increases 

when the market variable of National Research Council rankings contribute to the model. 

Limitations 

A limitation of this study is the short period of time for which student data can be 

directly matched at the institutional level to salary years from which to analyze a change. 

However, given the clear patterns that have been illustrated in this study coupled with the 

fact that major changes in gender composition had occurred prior to 1993,1 suspect that 

findings from a longer and earlier time frame would be more compelling. 

Student gender composition, while proving to be a useful construction of disciplines, may 

underestimate the professional consequences of the feminization of academia. Faculty 

gender as part of a composite measure with student data would provide a construct that 

may better describe the current nature of disciplines as feminine, masculine, or neutral. 

The lack of faculty gender data does not allow me to account for a possible confound in 

that more women faculty within disciplines could depress the mean disciplinary faculty 

salaries. 

Multicollinearity is another limitation of the regression. Although the correlations 

are relatively low, the regressor "prior year salary" is positively correlated with male 

distribution (MD) and negatively correlated with feminization and, to a lesser degree. 
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female distribution (WD). Although a statistical limitation, the problem itself illustrates 

well that gender "re-distribution" may have impacted salaries well prior to 1993. 
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CHAPTERS 

CONCLUSION 

Distinctly different patterns emerged for disciplines that have become feminized 

and those that have not, and for those disciplines that have gained or lost in their share of 

male students over time. I believe these results are only a snapshot of the larger picture 

within which higher education is fast becoming a feminized endeavor. Feminization 

within disciplines aside, the patterns with regard to changes in gender distribution among 

disciplines, in which male presence had significant positive influence on both disciplinary 

status and salary dimensions, while the presence of women had little significance is 

intriguing, particularly when one considers that women, demographically, are the driving 

force of expansion in higher education. That changes in female participation and gender 

distribution showed consistently negative relationships to the re-distribution of men and 

relative salary increase when the effect of prior status of disciplines as "masculine" or 

"feminine" is controlled, supports the theoretical assumption that a privileged status is 

fluid and adaptable. 

Conventional economic measures to predict wages are mediated by gender and 

the movement of women into high demand fields does not necessarily result in pay 

equity. The present findings lead me to conclude that external market demand should not 

go unquestioned as the sole source of pay differentials academic disciplines, and 

therefore the source of pay disparity by gender. 
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Policy that is based on this assumption without any regard to the historical 

accumulation of privilege to work done by men and devaluation of work done by women 

is naive and likely to continue to be ineffective. It is important to continue to encourage 

women into higher paying academic areas, whether or not they intend to stay in 

academia, however, it is also necessary to examine what can be stated empirically about 

the demographics and the nature of the pay structure of academic fields and disciplines. 

This is demonstrated in the case of Mathematics. While math is a necessary base for 

entrance into a wider range of academic fields. Mathematics as a discipline is neither 

lacking in female students, nor is it a particularly high paying academic area. In general, 

the "hard" sciences fields have dramatically increased their share of female students, but 

the highest paying disciplines within these fields are also the ones that continue to be 

male-dominated. General Engineering, along with many narrower disciplines within 

Engineering, has increased its proportion of women more than average and has had a less 

than average salary increase. Industrial, Civil, and Materials Engineering maintain their 

masculine status and have had greater than average salary increases. To be effective, 

educational policy should not ignore the systematic relationships that exist between the 

student gender composition (and re-distribution) of disciplines and subsequent pay 

structures for both male and female faculty. 

The representation of men in higher education has been steadily declining. Based 

on the construct of a 30% "tipping point," the feminization of colleges and universities 

has already occurred. To effect informed policies aimed at closing the gender gap in 

faculty salaries, it seems prudent to begin by framing the issues of pay disparity in terms 
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of the dislocation of men from previously neutral or male-traditional fields or the 

relocation of men into emerging Helds in concert with the representation of women. 

Given the patterns presented in this study, I infer that the influx of women into 

higher education has eroded the salary advantage for both male and female faculty in 

previously male traditional fields that have undergone a demographic shift, as well as 

depressed salaries in colleges and universities overall. Simultaneously, and I would 

argue not coincidentally, academic work in public institutions is changing in response to 

technological advances, decreases in state funding and subsequently popular cost-cutting 

restructuring. Arguably, a degree of "de-skilling" and a loss of autonomy generated by 

the use of cheaper, substituted labor is associated with the progression of the next most 

desirable class into the academic job queue. The routinization of academic labor and 

feminization, regardless of which came first or whether the two ideas can be uncoupled, 

has critical implications for the future of academic professions. The basis for the market 

arguments of wage setting in academe is that wages are set to compete with external 

firms for the most productive labor. Where academic institutions cannot match the 

financial benefits of private firms, I assume that less quantifiable features of academic 

work, such as autonomy and professional fulfillment, make up the difference. Should 

academe fail to compete with external employment options with prestige, money, or at 

the very least, attractive working conditions, the quality of new faculty and the 

commitment of current faculty will decay, further jeopardizing the ability of colleges and 

universities to provide quality education. Ultimately, this cycle degrades the institution of 

higher education as a vehicle for individual as well as collective benefit. Following 
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these conclusions, educational policies to promote higher education as a meaningful 

social institution and predictable path to economic independence for both men and 

women should include the consideration of the implications of gender on the prestige and 

subsequent pay structures of academic disciplines. 

Future Research 

Further research that includes qualitative elements would be helpful to understand 

the source and logic of gender composition and re-distribution specific to academia. 

Studies of occupational choice by gender are useful, but provide information in a context 

different from that of academia, wherein women are beginning to outnumber men and 

academic major choice is relatively open system. 

Several methods for operationalizing the "gender" of academic disciplines should 

be tested for their efficacy. A composite that includes faculty and student gender 

variables and/or collapses gender distribution changes across award levels (bachelor's + 

master's + doctorates) should be compared to determine how best to construct a proxy for 

feminization. 

A follow up study that includes additional years for a direct match of student 

gender and faculty salary data will be helpful to observe trends since 1993, particularly at 

the Ph.D. award level and for those disciplines that have not yet tipped. Analyses that 

include the interaction terms for increased female participation and decreased male 

participation, as well as indicators for external market value, but are limited to disciplines 

that have remained stable in terms of enrollment should provide additional insights as to 

the relationship of gender and wage setting in academia. 
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