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ABSTRACT 

This exploratory study sought to provide insight into the persistence of undergraduate 

women in the physical and biological sciences. The study examined the experiences of women 

who persisted and graduated in science and non-science fields of study. Specifically, a group 

of science and non-science alumni were asked to talk about, in theu* own words, the factors 

and conditions that they believe played a role in their ability to persist and graduate. 

Two methods were used to gather data; a self-report survey and a semi-structured 

interview. The survey was designed to collect information about the women's background 

characteristics and experiences, while the semi-structured interview was designed to gain 

insight into the fectors and conditions that played a role in the women's ability to persist and 

graduate. In interpreting the survey and interview responses, a conceptual framework that 

drew on salient constructs taken from two bodies of scholarly research — the research on 

women students in higher education and the research on student persistence and graduation 

rates in higher education — was used. 

The results of the current study not only provide insight into why women persist, but 

also suggest the importance of including variables not previously considered in fiiture research 

on student persistence and graduation rates. These variables include; the role of pre-college 

expectations and attributes, the use of academic good practices, and the importance of social 

support in student persistence. Future research must continue to draw upon qualitative 

methods, as this study has done, and to look beyond the obvious in understanding the factors 

and conditions that play a role in student persistence. 
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CHAPTER ONE 

INTRODUCTION AND BACKGROUND OF THE STUDY 

Women now comprise 54.2 percent of the undergraduate population in the United 

States and earn 54.5 percent of the bachelor's degrees awarded each year (National Center 

for Educational Statistics, 1997). Yet, at the same time, women students are persisting and 

graduating in certain science-based fields of study at rates that are significantly lower than 

those of their male counterparts. In a meta-analytic review of recent studies, Strenta and his 

colleagues (1993) found that the attrition rate for undergraduate women in the sciences 

ranged fi-om 54 percent, for a sample of highly selective institutions, to 70 percent, for a 

national sample. Comparatively, the attrition rate for undergraduate men in the sciences 

ranged fi-om 39 percent to 61 percent. 

More than three decades ago, in 1965, sociologist Alice Rossi posed the question 

"Women in Science: Why So Few?" It is a question that remains relevant today, and that 

continues to be addressed by researchers hoping to understand why women have not yet 

achieved parity in all science-based fields of study. Much of the research done over the past 

three decades has focused on women who leave science. Few, if any, studies have focused 

on women who persist. There is, as a result, a significant gap that exists in the literature. 

This study was aimed toward helping to fill the existing gap in the literature by seeking 

to provide insight into the persistence of undergraduate women in science-based fields of 

study. The study examined the experiences of women who persisted and graduated, at the 

undergraduate level, in science and non-science fields of study. Specifically, a group of 
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science and non-science alumni were asked to describe, in their own words, their experiences 

as undergraduate women and to talk about the factors and/or conditions that they believe 

contributed to their ability to persist and graduate. 

Background 

Over the past two decades, the proportion of women attending college in the United 

States has increased significantly, as has the presence of women in science-based fields of 

study. Fields such as physics and astronomy that used to have few, if any, women have seen 

especially large gains. 

Nevertheless, at a time when women receive 54.4 percent of the bachelor's degrees 

awarded each year in all fields of study, and 58.5 percent of the bachelor's degrees awarded 

in fields of study other than the sciences, they account for only 33.6 percent of the bachelor's 

degrees awarded in the physical sciences and 51.8 percent of the bachelor's degrees awarded 

in the biological sciences (see Table 1.1). 

Table 1.1 

Percent Of Bachelor's Degrees Awarded To Women In All Fields, The Biological 
Sciences, The Physical Sciences, And Fields Other Than The Sciences: 1973-1993 

1973 1983 1993 

Total, All Fields 43 ,9% 50.7% 54.4% 

Biological Sciences 33.1% 46.4% 51.8% 

Physical Sciences 16.5% 28.5% 33.6% 

Fields Other Than The Sciences 51.3% 56.4% 58.5% 
SOURCE: National Center for Educational Statistics. 1996 
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Although women have made a great deal of progress in the sciences, several recent 

studies have shown that female undergraduates continue to be "weeded out" of science-based 

fields of study at rates that are much higher than those of their male counterparts (Astin & 

Astin, 1993, Rayman & Brett, 1994). This is of concern to researchers for two primary 

reasons. First, the loss of women fi-om science is occurring despite serious national efforts 

to improve their recruitment and retention in these fidds (National Science Foundation, 1996; 

Seymour, 1992,1995). Second, those women who are leaving the sciences are, often, among 

the most highly qualified college entrants (National Science Foundation, 1994, 1996; 

Seymour & Hewitt, 1997; Widnall, 1988). 

Understanding why women are underrepresented in the sciences is important not only 

for women who are denied opportunities to excel in science, but also for science itself As 

Harvard scientist Stephen Jay Gould (cited in Rayman & Brett, 1993) has asserted: 

The reason for opening science to women is not that they will do it differently 
and better, but that good scientists are hard to find and it seems perversely 
absurd to place social impediments before half the human race when that half 
could, person for person, do the job as well as the half granted access (p. 3). 

Wilson (1992) recently discussed the progress of women in science-based fields of 

study and put forth four "compelling arguments" for "opening the doors, removing the 

barriers, and encouraging the fiill participation of women" in science (p. 3). According to 

Wilson, a number of factors have slowed the progress of women in science-based fields of 

study. Of these factors, none have been as inhibiting as "the cultural beliefs and traditions 

that have circumscribed the expectations that we have for the roles and contributions of 
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women" in our society (Wilson, 1992, p. 2). Indeed, many see the culture of science as 

creating a place where women are not able to feel welcome. As Rayman and Brett (1993) and 

others (Tobias, 1990; Traweek, 1988; Widnall, 1988) have suggested, while some women can 

and do succeed, science has remained very much a man's world. 

As we approach a new century, Wilson (1992) has noted that we must not only renew 

our efforts "to develop our human resources to their fiill potential," but we must also "engage 

that rich array of talent in the pursuit of larger common purposes, [and] pursue a better life 

for all of the people in this nation" (p. 2). The recruitment and retention of talent in the 

sciences plays an important role in meeting this challenge. 

The first argument Wilson (1992) ofiFered for enabling the full participation of women 

in science was an equity argument. The logic behind this argument, which first emerged 

during the civil rights and human rights movements of the past, was simple; all American 

citizens should be treated feirly and equitably. Women should, according to Wilson, have the 

same opportunities as men to become scientists. 

A second argument put forth by Wilson (1992), an economic argument, suggested 

that the nature of the economic base of the United States presents a growing need for skilled 

and knowledgeable workers. As HoUenshead and her colleagues (1996) have asserted, as we 

prepare to move forward into the twenty-first century, "we need all the talented women and 

men we can recruit to the sciences to remain competitive in the global arena" (p. 321). Our 

economic security in the future, according to this argument, will depend on how well we have 

educated, trained, and incorporated women into full participation in the sciences. 
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A third argument oflfered by Wilson (1992) posited that women represent an important 

source of renewal to the scientific work force. According to this argument, women bring 

with them — to science — unanswered questions, fresh ideas, new and different perspectives 

on old problems, and new energies and skills. The full participation of women in the work 

force, suggested Wilson, "contributes a diversity in the citizenry.. that gives our society added 

resilience and ad^)tability — just we need to accomplish and guide rapid change" (p. 3). 

A fourth, and final, argument put forth by Wilson (1992) for the fiill participation of 

women in science was a "public will" argument which maintained that society "cannot 

succeed on critically important policy matters without the fiill participation of women, in both 

the development and the support of effective policy and action" (p . 4). As Wilson noted, we 

need to develop — now, more than ever — an informed and scientifically literate citizenry It 

is only through doing this that society will be able to ensure that all citizens, men and women 

alike, can enter, succeed, and progress in science. 

Purpose Of The Study 

Although it is well established in the literature that women have been ~ and continue 

to be — underrepresented in certain science-based fields of study, much of the research that 

has been done has approached this issue from a "deficiency-based" perspective, focusing 

primarily on why women leave science. This research has considered the obstacles and 

challenges faced, the differential treatment encountered, and the loss of self-esteem 

experienced by women in science. In my comprehensive review of the literature, I found no 

studies, to date, that have focused on women who persist in the sciences. 
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A great deal can be learned from looking at the experiences of women who persist and 

graduate in science-based fields of study. If researchers can understand why it is that some 

women in the sciences are able to persist and graduate, in spite of the various obstacles and 

challenges that the literature has suggested they face, then it may be possible to apply such 

knowledge and increase the persistence and graduation rates of other student groups. 

In this exploratory study, I examined women's persistence in the sciences. I focused 

on women who persisted and graduated, at the undergraduate level, in two science-based 

fields of study ~ the physical sciences and the biological sciences — and in several randomly 

selected non-science fields of study. The physical sciences were chosen to represent a field 

where the gap between men and women has remained wide over time, while the biological 

sciences were chosen to represent a field where the gender gap has narrowed significantly 

over time. The non-science fields were randomly chosen to provide a comparison group, and 

to determine if the experiences of women in science-based fields of study are similar to, or 

different from, the experiences of women in non-science fields of study. 

This study was designed with several purposes in mind. First, it was designed to gain 

insight into the experiences of undergraduate women who persist and graduate in the 

sciences. Second, it was designed to explore, identify, and develop an understanding of the 

factors and/or conditions that seem to play a role in the persistence and graduation of 

undergraduate women in the sciences. And, third, it was designed to examine the 

aforementioned issues from a student perspective by asking women to describe, in their own 

words, their experiences as undergraduates in science-based fields of study. 
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Significance Of The Study 

Although women now comprise more than half of all undergraduate students enrolled 

in four-year colleges and universities, and persist and graduate with bachelors' degrees at 

higher rates than their male counterparts, there remains a paucity of scholarship on the factors 

and/or conditions that seem to play a role in their ability to persist and graduate. If we are 

to be effective, as educators, we must strive to gain a clear understanding of who our students 

are. There is, as a result, a need for continued research on women students and their 

experiences in higher education. 

This exploratory study focuses on providing insight into the factors and/or conditions 

that seem to play a role in the persistence of undergraduate women in the sciences. Insights 

gained from this study may help us to not only better understand the characteristics and the 

experiences of undergraduate women, but to also gain insight into the factors and/or 

conditions that seem to play a role in their ability to persist and graduate. 

Conceptual Framework 

Because there is no single framework or theoretical perspective that proves especially 

useful in examining women's persistence in the sciences, this study draws on salient 

constructs taken from two bodies of scholarly research: the research that has been done on 

women students in higher education, and the research that has been done on student 

persistence and graduation rates in higher education. 

The following constructs, taken from the literature, will be used in the study's 

conceptual framework: the presence of gender related patterns in the intellectual 
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development of college students (Baxter-Magolda, 1992, 1995); the role of self-eflBcacy in 

the achievement of science outcomes for women students (Leslie & Oaxaca, 1993, 1997, 

1998); the characteristics of "switchers" and "persisters" in the fields of science, math, and 

engineering (Astin & Astin, 1993; Seymour, 1992; Seymour & Hewitt, 1997); and the factors 

that are thought, by researchers, to play a role in student persistence and graduation rates in 

higher education (Bean, 1982, 1985; Pascarella, 1980, 1985; Tinto, 1975, 1987). 

Gender-Related Patterns In The Intellectual Development 
Of College Students 

Baxter-Magolda (1992), in her longitudinal study of gender-related patterns in 

intellectual development, followed a cohort of 70 male and female college students for a total 

of five years. From data generated by her study, Baxter-Magolda identified four "ways of 

knowing" among study participants; absolute knowing, transitional knowing, independent 

knowing, and comextual knowing. Within each way of knowing, Baxter-Magolda identified 

two "patterns." These patterns, she asserted, were related to — but not dictated by — gender. 

Absolute knowers, according to Baxter-Magolda, are those students who believe that 

absolute answers exist in all areas of knowledge. Among absolute knowers, women students 

tend to be more likely than their male counterparts to take a "receiving" approach to 

knowledge. Receiving pattern students, as described by Baxter-Magolda, see listening 

and recording as their primary role in a class. Students within this pattern do not expect 

interaction with the instructor, see peers as a support network to listen and occasionally ask 

questions, and value evaluation that allows them to demonstrate their knowledge. 
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From absolute knowing, students progress to transitional knowing. Transitional 

knowers, like absolute knowers, believe tliat absolute knowledge exists; they have begun 

to concede, however, that uncertainty exists in some areas. Among transitional knowers, 

women tend to be more likely than their male peers to take an "interpersonal" approach to 

knowledge. Students within this pattern prefer to be involved in learning through collecting 

others' ideas; as a result, they tend to expect interaction with their peers, seek rapport with 

their instructors, and value evaluation that takes individual differences into account. 

From transitional knowing, students progress to independent knowing. Independent 

knowers assume that knowledge is mostly uncertain. They begin to question authorities as 

the only source of knowledge, and to see themselves as equals. Among independent knowers, 

women tend to be more likely than their male peers to take an "interindividual" approach to 

knowledge. Students within this pattern tend to emphasize thinking for themselves; at the 

same time, however, they espouse sharing their views with peers, expect instructors to 

promote the exchange of opinions, and value evaluation that occurs as a joint process 

between student and instructor. 

The fourth, and final, way of knowing described by Baxter-Magolda is contextual 

knowing. Like independent knowers, contextual knowers assume that knowledge is mostly 

uncertain; at the same time, however, the "everything goes" perspective of independent 

knowing is replaced with the belief that some knowledge claims are better than others in 

certain contexts. Because only 12 percent of the students in her study were classified as 

contextual knowers, there were not enough data available for Baxter-Magolda to explore the 
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presence of gender-related patterns within contextual knowing. 

From Baxter-Magolda's research, it is known that women students tend to take an 

approach to acquiring knowledge that is more receiving, interpersonal, and interindividual 

than the approach taken by their male counterparts. Accordingly, women students tend to 

prefer learning which allows them to interact with otha-s, engage in the free exchange of ideas 

and opinions, and be evaluated in ways which take individual differences into account. 

Self-Efficacy And The Persistence Of Women In The Sciences 

Leslie and Oaxaca (1993, 1997, 1998), in their study of the factors that influence the 

participation of women in science and engineering, discussed the role that self-eflficacy plays 

in the achievement of science outcomes among women college students. According to Leslie 

and Oaxaca (1997, 1998), and others (Lent & Hackett, 1987; Lent, Lopez, & Bieschke, 1991; 

McClure, 1996), self-efficacy is an important mediator in the persistence of women in science. 

Self-efficacy, or the belief in one's ability to perform a given behavior, has the 

potential to influence persistence in a number of ways (Bandura, 1986, 1997). First, the 

stronger an individual's self-efficacy is, the more likely that individual is to engage in the 

behavior required to meet a desired goal. Second, the stronger an individual's self-efficacy 

is, the more likely that individual is to attribute their failures to a lack of effisrt, rather than to 

an ability deficiency. And, third, the stronger an individual's self-efficacy is, the more likely 

that individual is to persist in the face of adversity. 

Essentially, the stronger the perceived self-efficacy of an individual, the more likely 

that individual is to select challenging tasks, to persist at them longer, and to perform them 
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successfully. As Bandura (1977) asserted, A^^e "weak expectations are easily extinguishable 

by disconfirming experiences. . . individuals who possess strong expectations of mastery will 

persevere in their coping efforts despite disconfirming experiences" (p. 193). 

Strong self-efficacy, in this sense, clearly affects the achievement of science outcomes 

among women students. This is significant, given that women are not only less likely than 

their male peers to have positive attitudes toward science and math, but they are also more 

likely to have lowered expectations for their science and math performance (Hackett, 

Betz, Casas, & Rocha-Singh, 1992; Lent & Hackett, 1987; Lent, Lopez, & Bieschke, 1991; 

Manis, Thomas, Sloat, & Davis, 1989). Accordingly, women with strong self-eflBcacy are 

more likely to engage in and persist in science-based fields of study than are women with 

weak self-efficacy (Lent, Brown, & Larkin, 1984; Nevill & Schlecker, 1988). 

The Characteristics Of "Switchers" And "Persisters" In The Sciences 

Seymour and Hewitt (1997), in their longitudinal study of attrition among 

undergraduate science, math, and engineering majors, sought to uncover and establish the 

relative importance of "the factors with greatest bearing upon the decision of 

undergraduates ...to switch from science, math, and engineering majors into disciplines which 

are not science-based" (p. 13). Using an ethnographic approach, Seymour and Hewitt 

interviewed 335 students at seven four-year colleges and universities. 

The goals for Seymour and Hewitt's study were fourfold; (1) to identify sources of 

qualitative difference in the educational experiences of undergraduate science, math, and 

engineering majors at different types institutions; (2) to identify various aspects of the 
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structure, culture, and/or pedagogy of science, math, and engineering departments which 

encourage attrition; (3) to compare and contrast the causes of attrition from science, math, 

and engineering majors found among women and students of color with those found among 

white males; and (4) to estimate the relative importance of factors found to contribute to 

science, math, and engineering attrition. 

In considering the attrition of students from science, math, and engineering, Seymour 

and Hewitt (1991) found that no significant diflFerences existed between men and women who 

leave the sciences. Moreover, they found that those students who leave science, math, and 

engineering majors are not less weU prepared or less able to do the work than those who 

persist, as has often been thought. Instead, Seymour and Hewitt provided evidence which 

suggests that women who enter science, math, and engineering majors have higher average 

performance scores and do as well as, or better, in science and math courses than their male 

counterparts (Astin & Astin, 1993; DeBoer, 1984; Seymour, 1992; Strenta et al., 1993). 

In fact, the strongest difference between male and female students in Seymour and 

Hewitt's study was found to lie not in students' reasons for leaving the sciences, but in their 

reasons for entering them. Seymour and Hewitt (1997) found that the personal influence of 

family members, high school teachers, and other significant adults was a much more important 

factor in women's choice of a science-based major than it was for men. Women also tended 

to have less well-developed ideas about what they wanted out of college than their male 

peers, and were more likely to switch m^ors to pursue careers that offered a greater prospect 

of more humanitarian or personally satisfying work. 
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Although the main focus of Seymour and Hewitt's study was on why students depart 

from the sciences, they did — in considering issues of gender — discuss some of the strategies 

used by women in order to persist in science, math, and engineering majors. According to 

Seymour and Hewitt, "a number of themes recurred in women's accounts of what, beyond 

hard work and ability, was needed to succeed" in science-based majors (p. 294). These 

themes included a strong interest in the discipline and/or in the career to which it leads, an 

independent sense of confidence in one's own abilities, and an assertiveness and persistence 

in asking faculty members for assistance. 

Women persisters in Seymour and Hewitt's (1997) study cited adapting to male styles 

of communication — including learning to be open and direct, and learning not to take 

criticism personally — as helpful in their ability to persist. They also described a need to let 

go of the tendency to be self-critical and the fear of being wrong. As Seymour and Hewitt 

noted, the women who persisted in science-based majors tended to be those who "entered 

with sufficient independence to adjust quickly to the more impersonal pedagogy, [who] 

bonded to the major through interest and career direction, and [who] developed attitudes and 

strategies that neutralized the effects of male peer hostility" (p 274). Thus, those women 

who were used to being around men in a family, fiiendship, or sports context, and who knew 

how to relate more comfortably to men, were much less likely to be intimidated by faculty 

members or male peers and had an easier time adjusting to science majors. 

The women in Seymour and Hewitt's study also spoke to the importance of 

supporting each other, both emotionally and intellectually, and the role that such support 



25 

played in their ability to persist. As Seymour and Hewitt (1997) assert, the women "were 

helped in this by a marked preference for collaboration over competition in their approach to 

learning and the accomplishment of tasks, and less commonly felt it was preferable to work 

alone" (p. 299). Although it was sometimes diflBcult for women to find one another, the 

impetus to set up mutual help groups was seen by the women as a valuable aid to persistence. 

From Seymour and Hewitt's research, it is known that there tend to be some common 

themes in women's accounts of what, beyond hard work and ability, is needed to persist and 

graduate in science-based fields of study. These common themes include; adapting to male 

styles of communication, learning not to be self-critical and take criticism personally, letting 

go of the fear of being wrong, having a sense of confidence in one's own abilities, forming 

mutual help groups with other women, learning to develop attitudes and strategies that 

neutralize the eflfects of male peer hostility, having a strong interest in the discipline and/or 

in the career(s) to which it leads, and being assertive and persistent in asking faculty members 

for assistance. 

The Factors That Are Thought, By Researchers, To Play 
A Role In Student Persistence 

The existing body of literature on student persistence and graduation rates in higher 

education draws on the work of three influential theorists: Tinto (1975, 1987), Bean (1982, 

1985), and Pascarella (1985). Although the focus of this research has primarily been on why 

students depart fi^om higher education, all three models offer insight into the factors and/or 

conditions that are thought, by researchers, to play a role in student persistence. 
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Tinto's (1975, 1987) model of student retention is cited in the literature as one of the 

most comprehensive explanations of why students leave college. Tinto's model, which draws 

on the work of sociologists Duridieim (1951) and Van Gennep (I960), puts forth the idea that 

persistence is a function of the fit between a student's motivation and academic ability and the 

institution's academic and social characteristics. Accordingly, the stronger a student's 

institutional commitment is, the more likely that student is to persist and graduate. 

A second model of student retention that has been commonly cited in the literature 

is that of Bean (1982, 1985). Drawing on process models of organizational turnover and 

attitude-behavior interactions. Bean's model stresses the importance of behavioral intentions 

as predictors of persistence behavior. Intentions, according to Bean, are shaped by a process 

in which belieft shape attitudes and attitudes, in turn, shape intentions. Accordingly, factors 

external to the institution can play a significant role in affecting student attitudes and 

intentions and, subsequently, persistence decisions. 

A final model of student retention that has been fi-equently cited in the persistence 

literature is that of Pascarella (1980). Drawing on his own work, as well as on the work of 

others (Lacy, 1978; Pace, 1979), Pascarella suggests that persistence is the fijnction of "the 

direct and indirect effects of five major sets of variables" (p. 53). In his model, student 

background characteristics combine with an institution's environment to influence the 

studarts' interactions with socializing agents. These interactions, in turn, influence the quality 

of student effort. The greater the effort put forth by a student, the more likely that student 

is to persist and graduate. 
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From the research of Tinto, Bean, Pascarella, and others, some cormnon themes 

emerge with regard to the fectors and/or conditions that are thought to play a role in student 

persistence. From this body of literature, it is known that students who persist are more 

likely to have parents who are educated, supportive, interested in the students' experiences 

in college, and who have greater expectations for the students' continued enrollment. Other 

factors and/or conditions that are thought, by researchers, to play a role in persistence include 

goal commitment, social integration, and academic integration. 

Goal conmiitment is thought, by researchers, to play an important role in student 

persistence. As Tinto (1975) asserted, "of individuals with similar levels of educational 

aspirations, one would expect that those who are more committed to the goal of [persisting 

and graduating from college]. ..are more likely to [attain that goal] than others who are less 

committed" (p. 93). 

Likewise, social integration has been identified as playing an important role in student 

persistence. In his model of student attrition. Bean (1985) has suggested that those students 

who "feel that they fit in are more likely to value and, thus, maintain their membership in an 

institution" than students who do not feel that they fit in (p. 39). Fitting in, as taken from the 

student persistence research, is a function of being involved in campus activities, having 

frequent non-classroom contacts with faculty members, and developing close interpersonal 

relationships with other students. 

Academic integration is also thought, by researchers, to play an important role in 

student persistence. From this perspective, students who find their academic program 
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exciting, who are confident in their ability to be a successful student, who are motivated to 

study, and who attribute thdr academic success to ability ~ rather than to chance — are more 

likely to persist than those students who are less academically integrated. 

In considering women's coUege persistence in science-based fields of study, it will be 

important to draw on these constructs and to consider the impact of several factors and/or 

conditions that include, but are not limited, to; academic good practices, social network 

support, co-curricular involvement, contact with faculty members, academic interest and 

motivation, and personal resources. 

Research Questions 

From a selective review of the literature, four research questions evolved to 

guide this descriptive and exploratory study. Taken as a collective whole, these four questions 

seek to provide insight into the persistence of undergraduate women in science-based fields 

of study: 

1. How do women who entered college as first-time, fiiil-time freshmen in the physical 

and biological sciences describe their educational experiences in these science-based 

fields of study, and what do they believe are the factors and/or conditions that played 

a role in their ability to persist and graduate? 

2. How do women who entered college as first-time, fiiU-time freshmen in fields of 

study other than the physical and biological sciences describe their educational 

experiences in these non-science fields of study, and what do they believe are the 

factors and/or conditions that played a role in their ability to persist and graduate? 
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3. Do women who persisted and graduated in the physical and biological sciences 

describe their educational experiences, in these science-based fields of study, in a 

similar or a different way fi'om women who persisted and graduated in other (non-

science) fields of study? 

4. Do women who persisted and graduated in the physical and biological sciences 

describe the factors and/or conditions that they believe played a role in their ability to 

persist and graduate, in these fields of study, in a similar or a different way fi-om 

women who persisted and graduated in other (non-science) fields of study? 

Limitations Of The Study 

Because the study does not include a matched sample of non-persisters, it is difficult 

to know if the factors and/or conditions that are identified as playing a role in the persistence 

of women students at the undergraduate level are unique to those women who persist and 

graduate, or if they are generally true of all women students. Likewise, because the study 

does not include a matched sample of male students, it is difficult to know if the 

characteristics and experiences of women who persist and graduate at the undergraduate level 

are similar to or different fi'om the characteristics and experiences of male students. 

Because the study is limited to students who have persisted and graduated at a single 

institution — a large, public, research university ~ the findings may not be generalizable to all 

types of institutions. Similarly, because the study focuses primarily on the experiences of 

women in science-based fields of study, the findings may not be generalizable to women in 

all fields of study. 
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At the same time, however, the study promises to make a significant contribution to 

the literature by focusing on an issue that has not yet been examined. I believe a great deal 

can be learned fi-om looking at women's persistence. More importantly, this study opens the 

door for ftiture scholarship and, hopefiiUy, will change the way that the achievements of 

women students in higher education are perceived in the fiiture. 

Summary 

Although women make up well over half of the undergraduate population in the 

United States and receive more than half of the bachelor's degrees awarded each year, they 

continue to be underrepresented in many science-based fields of study. Much of the research 

that has been done on women students in higher education has approached the topic from 

a "deficiency-based" perspective, focusing on the challenges and obstacles that women 

experience. Few studies, to date, have looked at the experiences of women who overcome 

these challenges and obstacles, and who persist and graduate at the undergraduate level. 

This exploratory study is designed to provide insight into the experiences of 

undergraduate women in science-based fields of study, and to help researchers develop a 

better understanding of the factors and/or conditions that contribute to their persistence. A 

conceptual firework that draws on salient constructs from two bodies of literature ~ the 

literature on women students in higher education, and the literature on student persistence and 

graduation rates ~ will be used to inform the study. 
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CHAPTER TWO 

REVIEW OF RELEVANT LITERATURE 

Two bodies of literature are useflil in exploring the fectors and/or conditions that play 

a role in the pa^stence of women in science-based fields of study: the research that has been 

done on women students in higher education and the research that has been done on student 

persistence and graduation rates in higher education. 

Research On Women Students In Higher Education: An Overview 

The research that has been done on women students in higher education can be 

grouped into four primary focus areas; (1) research on the participation of women students 

in higher education, (2) research on the intellectual and moral development of women 

students in higher education, (3) research on the obstacles and challenges faced by women 

students in higher education, and (4) research on the underrepresentation of women students 

in the fields of science, math, and engineering. 

Research on women students in higher education is a relatively new phenomenon. In 

the years leading up to the early 1980s, much of the research on college students focused on 

the experiences and development of 18-22 year old white males. Women students were, for 

the most part, not studied. The impetus to study women students came a little over two 

decades ago, around 1981-82, when shifts began to occur in demographic and enrollment 

trends in higher education. During this time, women surpassed men in undergraduate 

enrollment and bachelor's degree attainment, becoming the majority of four-year college 

enrollees and graduates (National Center for Educational Statistics, 1997). 
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As these shifts in enrollment and degree attainment occurred, researchers came to 

realize that, while they knew a great deal about the experiences and development of male 

students, they knew very little about the experiences and development of women. Much of 

the research that has been done on women students in higher education in the past twenty 

years has been undertaken in an effort to fill the gaps that exist in this literature 

The research that has been done on women's participation in higher education has 

been quite diverse, and has considered a wide range of topics. Two topics that will be 

reviewed in this ch^er are the research that has focused on the attitudes and characteristics 

of women students, and the research that has considered the factors that influence women's 

selection of an undergraduate major. In reviewing this research, I will draw on the work of 

Astin and his colleagues (1993, 1997), Peterson and Roscoe (1983), Lips (1992), Marini, 

Fan, Finley, and Beutel (1996) and others. 

The research that has been done on the development of women students in higher 

education has, like the research on women's participation in higher education, been quite 

diverse. Studies in this focus area have examined such processes as the development of 

identity (Chickering & Reisser, 1993; Gilligan, 1982; Josselson, 1987), the development 

of leadership (Astin, 1991, Whitt, 1994), and the development of intellectual and moral 

reasoning. In this chapter, I will provide an overview of the research that has been done on 

the inteUectual and moral development of women college students. In reviewing this 

research, I will draw on the work of Baxter-Magolda (1992, 1995), Belenky, Clinchy, 

Goldberger, and Tarule (1985, 1986), and Gilligan (1982). 
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A number of studies, in recent years, have focused on the various obstacles and 

challenges faced by women students in higher education. This research has been useful in 

understanding the experiences of women students, and has provided insight into the 

differential treatment that many women encounter on college and university campuses. From 

this research, it is known that women students are more likely than their male peers to 

experience subtle and not-so-subtle bias, discrimination, sexual harassment, and differential 

treatment once they have enrolled (Adams, Kottke & Padgitt, 1982; Lott, Reilly & Howard, 

1982; Sandler, 1987; Sandler & Shoop, 1997) . In this chapter, I will provide an overview of 

the research on the chilly climate faced by women students in higher education, drawing on 

the work of Hall and Sandler (1982), Sadker and Sadker (1994), Sandler and Shoop (1997), 

and others. 

Finally, a number of studies in recent years have focused on the underrepresentation 

of women in the fields of science, math, and engineering. These studies have considered such 

diverse topics as how college affects women's interest in science, the barriers and obstacles 

to their participation in science, and the factors that contribute to their departure from 

science. Of the studies that have considered women's underrepresentation in the sciences, the 

m^ority have sought to answer two primary questions: (1) what is preventing more women 

from going into science? and (2) what is causing women to leave science in such 

disproportionately large numbers? In this chapter, I will provide an overview of the research 

on women's underrepresentation in the sciences. I will draw on the work of Brush (1991), 

Ehrhart and Sandler (1987), Seymour and Hewitt (1997), and others. 



34 

Research On Student Persistence And Graduation Rates In 
Higher Education: An Overview 

A second body of literature which is useflil in exploring the persistence of 

undergraduate women in science-based fields of study is the research that has been done 

on student persistence and graduation rates in higher education. This research can be grouped 

into two focus areas: (1) research on theoretical models of student departure from higher 

education and (2) research on predicted and actual graduation rates in higher education. 

The past two decades have witnessed a marked increase in studies of student 

departure from higher education. Driven, initially, by declines in student enrollment and, more 

recently, by an external push for institutional accountability, these studies have sought to 

provide insight into the various forces that shape student departure. The goals of this 

research have been twofold: "first, to better understand why students leave college, and 

second, to provide direction to help minimize its occurrence" (Sanders, 1997, p. 44). In 

providing an overview of the research on theoretical models of student departure from higher 

education, I will draw on the work of Bean (1982), Tinto (1987), and Pascarella (1985). 

From the research that has been done on student departure from higher education, it 

is known that student persistence is the result of a complex set of interactions that occur over 

time. Current theories of student departure consider this set of interactions from a variety of 

different perspectives. Some have emphasized the role that individual attributes play in the 

departure process while others have emphasized the impact that environmental forces have 

on the departure process. Two general weaknesses of these theories are: (1) their inability 
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to clearly eqjlicate the dynamics of student attrition (Attinasi, 1989) and (2) their inability to 

adequately explain the variance in student departure rates (Astin, 1993; Pascarella, 1986). 

According to Astin (1993), current theories of student departure ~ such as those put 

forth by Bean, Tinto, Pascarella, and others — account for less that 30 percent of the 

explained variance in departure rates when tested empirically. As a result, the current 

understanding of student persistence is limited. The research on predicted and actual 

graduation rates in higher education has attempted to address this weakness in the literature 

and to provide greater insight into why students depart from higher education. 

In the final section of this chapter, I will provide an overview of the research that has 

been done on predicted and actual graduation rates in higher education. This research, which 

draws on the work of Astin and his coUeagues (1993a, 1993b, 1997) and on the work of 

Howard, Woodard, Kroc, and their colleagues (1994, 1995, 1997), is useful in providing 

insight into the factors that play a role in student persistence in higher education. 

The Participation Of Women Students In Higher Education 

Each year, as part of the Cooperative Institutional Research Program's armual survey 

of entering freshmen, researchers ask students at colleges and universities across the nation 

questions about such topics as what they expect to major in, what activities they have 

participated in over the past year, what reasons they have noted as "very important" in their 

decision to attend college, and what objectives they have considered as "essential or very 

important" to them. This research has, over the years, served as an important source of 

information on the aspirations, attitudes, and characteristics of undergraduate women. 
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Table 2.1 presents a summary of what entering freshmen women expected to major 

in. As noted in the table, most women expect to m^or in a non-science field of study. Of the 

women who responded to the 1996-97 annual survey, less than seven percent expected to 

major in the biological sciences and less than two percent expected to major in the physical 

sciences. The majority expected to m^or in a professional or pre-professional field, followed 

by business, education, and the social sciences. 

Table 2.1 

What Women Expected To Major In, 1996-97 

Field of Stuify Percent Who Expect To Major In 

Arts and Humanities 10.4% 

Biological Sciences 6.9% 

Business 14.4% 

Education 13.7% 

Engineering 3.0% 

Physical Sciences 1.9% 

Professional & Pre-Professional 20.6% 

Social Sciences 11.0% 

Technical 1.4% 
SOURCE: American Council on Education (1997) 

Table 2.2 presents a summary of the reasons cited by entering freshmen as "very 

important" in their decision to attend college. As noted in the table, women were likely to say 

that learning more about things that interest them, getting a better job, and gaining a general 

education and appreciation of ideas were important factors in their decision to attend college. 
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Reason Percent Noted As "Very Important" 

To Leam More About Things That 
/ / .zyo 

Interest Me 

To Be Able To Get A Better Job 74.9% 

To Be Able To Make More Money 70.1% 

To Gain A General Education And ^ 
Appreciation Of Ideas 

To Improve My Reading And Study Skills 44.0% 
SOURCE; Ameiican Council on Education (1997) 

Table 2 .3 presents a summary of the objectives considered to be "essential or very 

important" to the freshmen surveyed. As noted in the table, women were likely to say that 

raising a family, being well-off financially, helping others in difficulty, and becoming an 

authority in their field were objectives they considered to be "essential or very important." 

Table 2.3 

Objectives Considered To Be "Essential Or Very Important," 1996-97 

Objective Percent Noted As "Essential 
Or Very Important" 

Raising A Family 73.4% 

Being Well-Oflf Financially I'i.lVo 

Helping Others In Difficulty 68.9% 

Becoming An Authority In My Field 60.7% 
SOURCE: American Council on Education (1997) 
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Table 2.4 presents a summary of activities taken part in over the past year. As noted 

in this table, women students were especially likely to say that they had studied with other 

students, performed volunteer work, socialized with someone of another racial or ethnic 

group, used a personal computer, or tutored another student in the past year. 

Table 2.4 

Activities In The Past Year, 1996-97 

. . . Percent Taken Part In Over 
ne Past year 

Studied With Other Students 

Performed Volunteer Work 

Socialized With Someone Of Another 
Racial Or Ethnic Group 

Used A Personal Computer 

Tutored Another Student 
SOURCE: American Council on Education (1997) 

In a recent review of data gathered by the Cooperative histitutional Research 

Program's annual survey of entering freshmen over the past three decades, Astin (1998) was 

able to identify two areas which have registered significant changes over time; the degree 

aspirations of freshmen women and the career aspirations of freshmen women. According 

to Astin, in the past thirty years, entering freshmen women have shown increased interest in 

every type of graduate and professional degree. As noted in Table 2.5, relative change in the 

degree aspirations of freshmen women has ranged from 22 percent, for master's degrees, to 

more than 400 percent, for degrees in medicine and dentistry. 

86.9% 

76.4% 

64.9% 

55.5% 

50.2% 
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Table 2.5 

Changes In Degree Aspirations Among Freshmen Women Over The Past 
Thirty Years, 1966-1996 

Highest Degree Planned 1966 1996 Relative Change 

Master's 32.3% 39.3% + 22% 

Ph.D./Ed.D. 5.2% 15.0% + 188% 

Medicine/Dentistry 1.9% 9.7% + 411% 

Law .9% 3.7% + 311% 
SOURCE; Astm( 1998) 

Women have, similarly, shown significant changes in their career aspirations. As noted 

in Table 2.6, freshmen women today are more likely to aspire to a career in medicine or law 

and less likely to aspire to a career in teaching or art than freshmen women thirty years ago. 

Table 2.6 

Changes In Career Plans Among Freshmen Women Over The Past 
Thirty Years, 1966-1996 

Career Aspiration 1966 1996 Relative Change 

College Teacher 1.5% .5% - 67% 

Teacher 34.1% 13.7% - 60% 

Artist 8.9% 6.8% - 24% 

Business 3.3% 11.8% + 258% 

Physician/Dentist 1.7% 6.9% + 306% 

Lawyer .7% 3.5% + 400% 

Engineer .2% 2.4% + 1100% 
SOURCE: Astin (1998) 
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From data provided by the Cooperative Institutional Research Program's annual 

freshman survey, it is possible to not only better understand the aspirations, attitudes, and 

characteristics of women students, but to also gain insight into the ways in which women have 

changed over time. A second source of data which is useful in understanding women's 

participation in higher education, and which is relevant to the current study, is the research 

that has focused on the factors and/or conditions that influence women's selection of an 

undergraduate major. 

Peterson and Roscoe (1983), in their study of437 junior and senior women, examined 

the factors that influence women's selection of an undergraduate major. They concluded 

that, while a number of variables are important, the factors that appear to carry the most 

weight in women's choice of an undergraduate major are future employment, fanriily 

responsibilities, and interest in the field of study. As Lips (1992) has asserted, for women 

students, "academic and career choices tend to be dictated [not only] by background and 

simultaneous forces. ..but also by the pull of future plans" (p. 63). 

In considering the factors and/or conditions that influence women's selection of an 

undergraduate m^or, a number of studies have focused on women who opt to major 

in quantitative -- or "non-traditional" — fields of study. These studies have suggested that 

women who choose quantitative majors tend to be more influenced by parental evaluations 

of their ability, and by relational and personal factors — such as family background and a need 

for autonomy — than women who choose to major in non-quantitative fields of study 

(Dawson-Threat & Huba, 1996, Ethington & Wolfe, 1988; Lips, 1992; Ware & Lee, 1988). 
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Other studies have considered pre-coUege job values, and the ways in which they 

influence women's choice of a college major. Lips (1992), in her study of male and female 

college students, found that women tend to select m^ors that lead to careers which emphasize 

people-related values, enjoyment of their work, and self-eflBcacy. Marini, Fan, Finley, and 

Beutel (1996), in a similar study, found that women students are more likely than their male 

counterparts to attach importance to intrinsic, altruistic, and social rewards in their selection 

of a major and subsequent career. As Lips (1992) has asserted, women students tend to opt 

for majors in those fields that lead to careers in which they are able to combine "career and 

family, be helpfijl to others, and work with people rather than things" (p. 77). 

From this research, it is known that women students are more likely than their male 

counterparts to be influenced by personal, relational, and economic factors in selecting an 

undergraduate major. Women also tend to select majors in fields that lead to careers which 

do not devalue the abilities or contributions of women, allow for greater independent thought 

and creativity, are collaborative, and are considered to be intrinsically, altruistically, and 

socially rewarding. 

The Intellectual And Moral Development Of Women Students In Higher Education 

Prior to the late 1970s and early 1980s, theories of inteUectual and moral development 

focused ahnost exclusively on men's lives (Kohlberg, 1969, 1976; Perry, 1968). Women's 

lives were, for the most part, not studied. Thus, women who did not fit within Kohlberg and 

Perry's "schemes" of development were thought to be underdeveloped. It was not until the 

work of such researchers as Gilligan (1982), Belenky and her colleagues (1985, 1986), and 
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Baxter-Magolda (1992, 1995) that it became clear that traditional theories of cognitive 

development were inadequate in explaining women's moral and intellectual development. 

Of those researchers who have considered the moral and intellectual development 

of women, Gilligan's (1982) work has received the most attention. Interest in Gilligan's work 

has not only led to attempts to explain the differences between men and women, but it has 

also forced a reexamination of other aspects of women's cognitive development. 

Gilligan, in a modification of Lawrence Kohlberg's (1958, 1969) landmark research 

on moral development, set out — in the early 1980s — to examine the moral development of 

women. She was driven by an assertion that theories such as Kohlberg's, which focused 

exclusively on the developmental experiences of boys and men, did not accurately describe 

the experiences of women. According to Gilligan, women who chose to care for and be 

sensitive to others' needs, as has traditionally been expected of them, tended to be marked 

as deficient in moral development. 

In her research, Gilligan (1982) drew on three empirical studies: a "college student 

study," an "abortion decision study," and a "rights and responsibilities study" (pp. 2-3). The 

college student study, which sought to explore identity and moral development in the 

early adult years, interviewed 41 women as seniors in college and, then, again at five 

years following graduation. The students were randomly selected fi'om a group who had 

chosen, as sophomores, to enroll in a course on moral and political choice. 

The abortion decision study, which considered the relationship between experience 

and thought and the role of conflict in moral development, interviewed 29 women. All 
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were between the ages of 15 and 33, considering abortions, and had been referred to the study 

through pregnancy counseling services and abortion clinics in a large metropolitan area. Of 

the women who took part in the abortion decision study, 21 were interviewed again at the end 

of the year following their choice. 

A third study Gilligan drew on was her rights and responsibilities study, which 

collected data on men's and women's conceptions of self and morality, experiences of moral 

conflict and choice, and judgments of hypothetical moral dilemmas. The rights and 

responsibilities study was more inclusive than the two studies that preceded it and involved 

a sample of 72 men and women matched for age, intelligence, education, occupation, and 

social class at nine points across the life cycle. Of those who participated in the survey, a total 

of 36 men and women took part in an intensive, follow-up interview. 

As she analyzed data coUected in the three studies, Gilligan began to notice that 

two ways of speaking about moral problems, and about the relationship between self and 

other, emerged. She found that the women in her studies were more likely to base moral 

decisions on the principles of compassion and care, while the men in her studies were more 

likely to base moral decisions on the principles of justice and autonomy. Gilligan suggested 

that women's concern with the well-being of others constituted a "different voice" from the 

voice that was used by men. Women, she asserted, tended to reason in a "care" voice, while 

men tended to reason in a "justice" voice 

Gilligan did not imply, however, that women's reasoning was better than men's; only 

that it was different. Both styles of reasoning, she asserted, have their strengths and their 
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weaknesses. As Gilligan (1982) attested, her aim in suggesting that "different voices" existed 

in men and women was not to highlight distinctions between the sexes, but rather to provide 

a clearer representation of women's development: "my goal is to expand the understanding 

of human development by using the group left out in the [initial] construction of theory to call 

attention to what is missing in its account" (p. 4). 

From Gilligan's work, it is possible to gain insight into the moral development of 

women and the ways in which it is shaped by care, connection, and conformity. A slightly 

different, yet related, area of research has focused on women's intellectual development. This 

research draws on Belenky, Clinchy, Goldberger, and Tarule's (1985, 1986) studies on 

women's ways of knowing and reasoning, and on Baxter-Magolda's (1992, 1995) studies 

on gender-related patterns in the intellectual development of college students. 

In their research on women's ways of knowing, Belenky, Clinchy, Goldberger, and 

Tarule (1985, 1986) set out to determine if the process of intellectual development was 

different for women than it was for men. Building on the work of Perry (1968), Belenky and 

her colleagues interviewed 135 women students and alumni from six diverse educational 

institutions. Finding that Perry's "scheme" did not fit well for the women they had 

interviewed, Belenky and her colleagues proposed a theory of intellectual development that 

described five perspectives on knowing; silence, received knowledge, subjective knowledge, 

procedural knowledge, and constructed knowledge. 

Silent knowers, according to Belenky and her colleagues, tend to experience 

themselves as having no independent thoughts. They believe that they are controlled by 
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external authorities, and live "cut off from others in a world fiill of rumor and 

innuendo" (Belenky et al, 1986, p. 25). Of the women interviewed by Belenky and her 

colleagues, only two or three viewed the world from the perspective of silence. These women 

tended to be among the youngest and the most socially, economically, and educationally 

deprived of the women who participated in their study. 

From silence, women progress to received knowledge. Unlike the silent, who are 

unaware of the power of words for transmitting knowledge, women who rely on received 

knowledge tend to think of words as central to the "knowing process." Received knowers, 

according to Belenky and her colleagues, learn by listening. They see themselves as capable 

of learning from, and repeating, knowledge that is communicated to them by external 

authorities. At the same time, however, received knowers tend to be unable to generate 

knowledge on their own or to think independently. 

From received knowledge, women progress to subjective knowledge. Women who 

are classified as subjective knowers tend to view knowledge as personal, private, and based 

on intuition. Of the 135 women interviewed by Belenky and her colleagues, almost half were 

subjective knowers. Unlike silent knowers and received knowers, who believe that absolute 

truth is true for everyone, subjective knowers tend to see truth as absolute only for 

individuals. The predominant mode of learning among subjective knowers tends to be one 

of inward listening and watching. 

From subjective knowledge, women progress to procedural knowledge. Procedural 

knowers, according to Belenky and her colleagues (1986), tend to "argue that intuitions may 
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deceive, that some truths are truer than others, that they can know things that they have never 

seen, that truth can be shared, and that ejq)ertise can be respected" (p. 93). Unlike subjective 

knowers, procedural knowers tend to engage in conscious, deliberate, and systematic 

analysis. Women in this perspective see learning as based on identifiable procedures and 

rules; in turn, they attempt to leam and use such procedures. Procedural knowers are not only 

interested in what other people think, but they are also intrigued by how people go about 

forming their opinions and ideas. 

From procediiral knowledge, women progress to the final documented perspective on 

knowing: constructed knowledge. Constructed knowers tend to see knowledge as relative and 

contextual. They seek to stretch the outer boundaries of their consciousness, and leam to use 

the self as an instmment of understanding. For women in this perspective, learning is a 

passion. They are set apart fi^om women in other perspectives by their ability to view the role 

that they play in the creation of knowledge. 

A more recent study, which builds on the work of Belenky and her colleagues and 

which clarifies gender-related differences in intellectual development, was completed by 

Baxter-Magolda (1992, 1995). In her research on gender-related pattems in intellectual 

development, Baxter-Magolda described four qualitatively different ways of knowing. Each 

way of knowing was characterized by a core set of epistemic assumptions. 

The four ways of knowing put forth by Baxter-Magolda (1992) ~ absolute knowing, 

transitional knowing, independent knowing, and contextual knowing — are each associated 

with a different set of expectations about how knowledge is constmcted and shape student's 
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views about how learning occurs, how learning should be evaluated, and how educational 

decisions should be made. Within each way of knowing, Baxter-Magolda identified two 

patterns; these patterns were related to — but not dictated by — gender. A comprehensive 

review of Baxter-Magolda's research is presented in Chapter One. 

From the research of Gilligan, Belenky and her colleagues, and Baxter-Magolda, it is 

known that women — when &ced with difiBcult moral decisions — tend to be more influenced 

by the concepts of care, connection, and conformity than their male peers. Moreover, women 

tend to prefer an approach to acquiring knowledge that is receiving, interpersonal, and 

interindividual in nature, and that allows them to interact with peers, exchange opinions 

with others, and be evaluated in ways that take individual differences into account. 

The Obstacles And Challenges Faced By Women Students In Higher Education 

In 1982, Hall and Sandler posed the questioa"the classroom climate — is it a chilly 

one for women?" Drawing on first-hand accounts and empirical studies of postsecondary 

classrooms, they found that not only does a chilly climate exist for women students in higher 

education, but that this chilly climate also puts women at a "significant educational 

disadvantage" and can have a "profound negative impact on [their] academic and career 

development" (Hall & Sandler, p. 3). 

The educational experiences of women students in higher education, as noted by Hall 

and Sandler (1982), may differ considerably fi-om those of their male counterparts, "even 

when they attend the same institutions, sit in the same classrooms, and have the same 

advisors" (p.2). As Hail and Sandler (1982) and others (Krupnick, 1985; Sadker & Sadker, 
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1994) have asserted, women are much more likely than their male peers to be devalued, 

discouraged, and subjected to disparaging comments by faculty, staff, and other students. 

Often, the differential treatment experienced by women students is inadvertent and 

subtle. In some cases, it is not. According to Sandler and Shoop (1997), between 20 and 30 

percent of undergraduate women ®q)erience some form of sexual harassment — defined 

as "unwelcome sexual advances, requests for sexual favors, and other verbal or physical 

conduct of a sexual nature" — fi^om feculty, staff, and administrators on campus (p. 4). Even 

more troubling, when the definition of sexual harassment is expanded to include sexist 

remarics and other forms of gender-based differential treatment, the incidence rate approaches 

70 percent (Adams, Kottke, & Padgitt, 1983; Lott, Reilly, & Howard, 1982). 

In the few studies that have examined student-to-student sexual harassment, the 

numbers are more startling. Between 70 and 90 percent of undergraduate women report 

having been harassed by another student (Sandler & Shoop, 1997). Although a direct link 

not yet been made between gender-based harassment and the underrepresentation of women 

in the sciences, a number of authors have alluded to such a connection (Bremer, Moore, & 

Bildersee, 1991, Ehrhart & Sandler, 1987; Hall & Sandler, 1982, 1986). 

Even when the differential treatment experienced by women students is inadvertant 

and subtle, the impact of such treatment is not. As Hall and Sandler (1982) have asserted; 

Singly, incidents [of differential treatment] may have little effect, but when 
they occur repeatedly, they give a powerfiil message to women students: that 
women are not as worthwhile as men nor are they expected to participate 
fiiUy in class, in college life, or in life at large (p. 117) 
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This may be especiaUy true for women in "traditionally male"fields, such as the physical 

sciences (Brush, 1991; Ehrhart & Sandler, 1987; Seymour & Hewitt, 1997). 

The majority of Hall and Sandler's work has focused on the classroom climate and the 

ways in which it is chilly for women students. Likewise, the majority of Sadker and Sadker's 

work has focused on the coflege classroom, and the ways in which it places women students 

at an educational disadvantage. As Sadker and Sadker (1994) have asserted, "even as men 

and women sit in the same classrooms, read the same texts, and are taught by the same 

professors...they receive a substantially different education" (p. 168). 

In a two-year study of college classrooms, Sadker and Sadker found that men are not 

only more likely their female counterparts to talk in class, but that they also tend to talk 

longer. Moreover, those women who do speak out in class are more likely than men to have 

their comments interrupted, ridiculed, or dismissed. As Sadker and Sadker (1994) have 

suggested, the college classroom is, in many cases, "the finale of a twelve-year rehearsal, the 

culminating showcase for a manly display of verbal dominance" (p. 170). 

From the research of Hall and Sandler (1982,1986), Sadker and Sadker (1994), and 

others (Ehrhart & Sandler, 1987; Krupnick, 1985; Sandler & Shoop, 1997), it is possible to 

gain insight into the fact that women students are more likely than their male peers to 

«q}erience a "chilly climate" on campus. It is also known that women students are placed at 

an educational disadvantage by this climate. As Hall and Sandler (1982) have asserted, "when 

harassment, overtly discouraging remarks about women, or more subtle differential behaviors 

occur fi-equently . they can have a profound negative impact on women's development" by 
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discouraging class participation, minimiidng interactions with faculty, dampening career 

aspirations, and undermining confidence (p. 3). 

The Underrepresentation Of Women Students In Science, Math, And Engineering 

In her 1988 presidential address to the American Association for the Advancement 

of Science, Sheila WidnaU described major decision-making points along the science pipeline 

that illustrate inequitable outcomes for men and women in the sciences. According to 

Widnall, "out of a cohort of2,000 ninth-grade students, 46 men and 26 women will receive 

a bachelor's degree in the sciences" (p. 1740). 

Similarly, Rigden and Tobias (1991), in a study of men and women in science-based 

fields of study, found that of the 3,000 undergraduate students who enroll in an introductory 

science course each year, fewer than one in fifty — or .02 percent — will earn a science-related 

bachelor's degree. Of the students who abandon science, a large prorportion are women. 

Strenta and his colleagues (1994), in a meta-analytic review of recent studies, found 

that the attrition rates for women in science-based fields of study ranged fi-om 54 percent, for 

a sample of highly selective institutions, to 70 percent, for a national sample. The 

comparable attrition rates for men in science-based fields of study ranged fi-om 39 percent 

to 61 percent, respectively. 

At the same time, those women who enter science-based fields of study are, in many 

cases, better academically prepared and have higher high school grade point averages than 

their male counterparts (DeBoer, 1984; Seymour, 1995; Seymour & Hewitt, 1997). It is 

unlikely that women leave the sciences because they are not smart enough, or are unable to 
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do the work, as has often been thought. Instead, h appears that other factors play a role in 

contributing to the underrepresentation of women in the sciences. 

Ehrhart and Sandler (1987), in their landmark report on the underrepresentation of 

women in "traditionally male" fields of study, considered why more women are not entering 

fields such as science and aigjneering. According to Ehrhart and Sandler, a number of factors 

come together to create an environment in these fields that not only make them more 

inhospitable to women than to their male peers, but that also place women students at a 

distinct educational disadvantage. These fiictors include; "operating procedures, values, and 

power stnjctures that emphasize hierarchy, individual prowess, and assertive behavior instead 

of cooperation;" a lack of women faculty members and strong female role models; curricular 

materials that are, at best, "male-oriented" and, at worst, "blatantly sexist,"and teaching 

methods "that may be more problematic for women than for men" (pp. 5-6). 

Moreover, women in "traditionally male" fields tend to experience a variety of 

pressures not generally experienced by men. As a consequence, women in who opt for majors 

in these fields may not only feel increased pressure to succeed, but they may also have less 

confidence in their abilities, be less willing to take risks, and be less able to negotiate for their 

needs. Often, women in these fields feel as if they must "prove themselves" before being 

accepted or taken seriously. 

According to Ehriiart and Sandler (1987), women who major in non-traditional fields 

of study tend to have a diflScult time finding female faculty members and women in high 

positions to serve as eflfective role models; they also must work with faculty members who 
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are, often, not accustomed to having women in their classes. Consequently, women in these 

fields tend to be sent the "not-so-subtle message that [they] are not welcome in the 'club' and 

will probably have a significantly harder time trying to join" (Ehrhart & Sandler, 1987, p. 7). 

Brush (1991), in his research, has also considered the factors that seem to discourage 

women from entering and staying in science-based fields of study. Brush, like Ehrhart and 

Sandler, found that negative stereotypes, non-collaborative teaching methods, inhospitable 

classroom and lab environments, and the sexist attitudes of faculty members and students are 

all factors in women's avoidance of, or departure fi"om, science-based majors. As asserted 

by Brush (1991), "in the past two decades, overt discrimination may have become more 

covert, but it is still efifective" (p. 404). Thus, because of these factors and others, women 

students may be more likely to opt for fields of study which are hospitable to them and which 

do not cause them to feel excluded, misdirected, or not supported. 

The research of Ehrhart and Sandler (1987), Brush (1991), and others (Etzkowitz, 

Kemelgor, Neuschatz, & Uzzi, 1992; Flam, 1991; Tobias, 1990) has focused on the barriers 

and/or obstacles that prevent women students fi^om going into the sciences. A related, yet 

different, set of studies has considered the factors that contribute to the attrition of women 

fi'om the sciences. Instead of focusing on why women do not go in to science, these studies 

have focused on why women leave science. They have been driven by the assertion that 

women switch out of science not because of a "feilure of intellect," as has often been thought 

but, instead, because of a "failure of fit" (Rigden & Tobias, 1991, p. 19). 

In considering vdiy women are more likely than their male counterparts to switch out 
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of science-based fields of study, Strenta and his colleagues (1994) have suggested that "the 

reasons given for attrition [fi-om the sciences] are many" (p. 514). These reasons include, but 

are not limited to: a lack of or loss of interest in science, rejection of the lifestyle implied by 

a science-related career, poor teaching methods, the unapproachableness of Acuity members 

in the sciences, and the pace and load of curriculum demands (Seymour & Hewitt, 1997; 

Rigden & Tobias, 1991; Seymour, 1992; Strenta, Elliott, Adair, Matier & Scott, 1994). 

Seymour and Hewitt (1997), in their landmaiic study of undergraduate attrition in the 

sciences, oflFered insight into why women students of above-average ability switch out of the 

sciences at disproportionately high rates. As noted by Seymour and Hewitt, women are more 

likely than their male peers to switch out of the sciences for three primary reasons: another 

major seemed to offer a better overall experience, they lost interest in science, or the career 

options and/or lifestyle which their science major offered were less appealing to them than 

those offered by another major. The women in their study, they asserted, showed "a great 

concern to make their education, their career goals, and their personal priorities fit coherently 

together" (Seymour & Hewitt, 1997, p. 236). 

A related, yet somewhat different, set of studies has examined the relationship 

between self-eflBcacy and the persistence of women in the sciences; fi"om this research, it has 

been established that self-eflBcacy plays an important role in women's science persistence. 

Women with weak self-eflBcacy are not only less likely to persist in the face of 

adversity than women with stronger self-eflBcacy, but they are also more likely to attribute 

their feilures to an ability deficiency rather than to a lack of effort (Bandura, 1986). Given that 
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women tend to have low expectations for their performance in the sciences, this finding is 

significant (Hackett, Betz, Casas, & Rocha-Singh, 1992; Lent, Lopez, & Bieschke, 1991, 

Manis, Thomas, Sloat, & Davis, 1989). 

Lent, Brown, and Larkin (1984), in a study of the relationship between self eflBcacy 

expectations and academic achievement, found that women with weak self-eflBcacy not only 

achieved lower grades in science-based fields of study than their counterpartss with stronger 

self-eflBcacy, but they also persisted at rates that were as much as 40 percent lower than the 

strong self-efiicacy women. Leslie and Oaxaca (1993, 19971998) and McClure (1996) had 

similar findings. In their life sequence analyses of women and minorities in science and 

engineering, they found self-efficacy to play a critical role in the pursuit and completion of 

science and engineering majors among women students. 

From the research of Ehrhart and Sandler (1987), Seymour and Hewitt (1997), and 

others, is it possible to gain insight into the underrepresentation of women in science-based 

fields of study From these studies, it becomes clear that women students are not only less 

likely to opt for majors in science-based fields of study than their male peers, but they are 

also less likely to persist in these majors. The fectors that contribute to the attrition of women 

from the sciences are numerous and include, but are not limited to; inaccurate portrayals of 

women scientists, poor teaching methods, overt and covert sexism, a lack of strong female 

role models, the pace and load of curriculum demands, weak self-efficacy, and a classroom 

climate that is chilly for women in science, math, and engineering. 

In the next section, I will move from discussing the research that has been done on 
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women students in higher education to discussing the research that has been done on 

theoretical models of student departure from higher education. This research, which draws 

on the work of theorists such as Tinto, Bean, Pascarella, and others, has been useful in 

providing insight into why students leave college. 

Research On Theoretical Models Of Student Departure From Higher Education 

Research on student departure from higher education can be grouped into five 

classifications of theory: psychological, societal, economic, organizational, and interactional 

theory (Tinto, 1987). Psychological theories of student departure emphasize the role of 

individual psychological attributes in the student departure process while societal, economic 

and organizational theories emphasize the impact of environmental forces on student 

behavior. Interactional theories draw on the previous four types of theory, emphasizing the 

role that individual attributes and environmental forces — especially "those within the 

immediate setting of the institution in which students find themselves" — play in the student 

departure process (Tinto, 1987, p. 360). 

Although psychological, societal, and economic theories of student departure are 

useful in gaining insight into why students leave college, I have chosen to focus primarily on 

organizational and interactional theories of student departure. My reasoning for this is 

twofold; first, organizational and interactional theories tend to be more representative 

of the research done on student departure from higher education in the past two decades 

and, second, organizational and interactional theories tend to have greater explanatory power 

than psychological, societal, and economic theories of departure (Tinto, 1987). 
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Organizational theories of student departure focus on the impact that environmental 

forces have on student attrition. The central tenet of organizational theories, as asserted by 

Tinto (1987), is that student departure is "as much a reflection of institutional behavior as it 

is of the individuals within it" (p. 364). Typically, researchers who have focused on 

organizational explanations for student departure have looked at the effect of organizational 

dimensions — such as type of institution, total enrollment, and faculty-student ratios — on 

rates of student departure. 

Of the researchers who have examined the relationship between organizational 

variables and student departure, the work of Bean (1980, 1982, 1983, 1990) and his 

associates (1992, 1994) is the most well known. Bean's model of student departure, which 

was adapted from a model of turnover in work organizations (Price, 1977), stressed the 

importance of behavioral intentions as predictors of student persistence behavior. As 

Bean (1980) asserted, "organizational variables, such as institutional size and faculty-student 

ratios, tend to affect student satisfaction which, subsequently, has an impact on student 

departure decisions" (p. 157). 

The decision to persist or depart, in Bean's model, is the result of a cyclical process 

whereby beliefs shape attitudes and attitudes shape intentions. According to Bean (1980, 

1982), a student's beliefs about his or her experiences in school shape that student's attitudes 

toward the school; these attitudes, in turn, affect the student's intent to stay or leave. The 

intent to stay or to leave, in Bean's model, is followed by a student's actual persistence in or 

departure from higher education (Bean & Vesper, 1992). 
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In a study of student attrition among women at a liberal arts college. Bean and 

Creswdl (1980) looked at the variables that are significantly related to intent to leave college 

among women students. Drawing on the causal model described above, which suggested "that 

a student's interaction with an institution...influences changes in student attitudes and 

development ...and aflfects that student's decision to stay in or leave college," Bean and 

Creswell found that four variables were significantly related to intent to leave: (1) family 

responsibilities, (2) a sense of self-development, (3) the perceived usefulness of the education 

for getting a job, and (4) a sense of loyalty to the institution (p. 321). 

A weakness of this study, and of other studies relying on organizational theories of 

departure, is that they do not enable a fiill understanding of how organizational attributes 

impact a student's decision to persist or depart. Although Bean and Creswell were able to 

identify the variables related to student attrition, they were not able to clearly explicate how 

the attributes of the institution shaped these variables. In order to more fully understand this 

process — and to comprehend why some students depart from higher education and others 

do not — it is necessary to look to interactional theories of student departure. 

Interactional theories of student departure portray student behavior as reflective of 

a combination of individual and organizational attributes. As such, student departure is seen 

as a reflection of "individuals' experiences in the total culture of the institution as manifested 

in the formal and informal organization of the institution" (Tinto, 1987, p. 366). Put another 

way, interactional theories of student departure portray attrition as the result of a set of 

complex interactions that occur between a student and his or her educational environment. 
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Of the theorists who have considered student departure from an interactional 

perspective, Tmto (1975, 1987) and Pascarelia (1985) are the two most often cited. Tinto 

views departure as a fimction of the fit between a student's motivation and academic ability 

and the institution's academic and social characteristics, while Pascarelia views departure as 

a fimction of the fit between a student's background characteristics, the institution's structural 

and organizational characteristics, and socializing agents within the institution. 

Building on the work of Durkheim (1961) and Van Gennep (1960), Tinto suggested 

that a student's decision to leave college is "directly and indirectly influenced by the student's 

social (personal) and intellectual (normative) experiences in the various communities that 

make up the world of college" (Tinto, 1987, p, 367). As Tinto (1975) asserted; 

The process of [attrition] fi^om college can be viewed as a longitudinal process 
of interactions between the individual and the academic and social systems of 
the college during which a person's experiences in those systems continually 
modify his goal and institutional commitment in ways which lead to 
persistence and/or veirying forms of attrition (p. 94) 

According to Tinto, the stronger a student's goal of college completion and/or institutional 

commitment is, the more likely it is that the student will persist. 

A model of student departure which is more recent than Tinto's, and which also is 

commonly cited in the literature, is that of Pascarelia (1985). In his model of departure, 

Pascarelia drew on his own work (1980), and on the work of others (Lacy, 1978; Pace, 

1979), to suggest that persistence is a function of the direct and indirect effects of five major 

sets of variables, including; (I) the student's pre-college characteristics (2) the student's 

background characteristics, (3) the institution's structural characteristics, (4) the institution's 
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organizational characteristics, and (5) the institution's environmental characteristics. 

According to Pascarella, these variables influence the content and frequency of 

student's interactions with faculty, peers, and other socializing agents on campus which, in 

turn, combine to influence the quality of student effort. Student effort, in Pascarella's (1985) 

estimation, not only affects student learning and cognitive development, but also plays an 

important role in student persistence. According to Pascarella (1985), all other factors being 

equal, the greater the effort put forth by a student, the more likely it is that the student will 

persist and graduate. 

Research On Predicted And Actual Graduation Rates In Higher Education 

Astin, in 1993, developed a regression equation to examine the predictability of 

graduation rates based on the entering characteristics of students (i.e., high school grade point 

average, class rank, ethnicity, SAT/ACT scores, gender, etc.). Using this equation, Astin 

sought to identify institutions that were graduating students at higher than expected rates, at 

lower than expected rates, or at expected rates, as predicted by the entering characteristics 

of the institution's students. From this data, Astin believed that it would be possible 

to gain insight into why some institutions were either "underproducing" or "overproducing" 

students, as he termed it. 

Although the focus of Astin's work was primarily on computing estimated degree 

completion rates for colleges and universities, his research is useful in providing insight into 

the factors that play a role in student persistence and graduation rates. Drawing on a 

longitudinal database of more than 52,000 students attending 365 baccalaureate-granting 
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institutions, Astin (1997) found that "four variables accounted for the bulk of the variance 

in institutional retention" rates (p. 649). These four variables included high school grade 

point average, admissions test scores, gender, and ethnicity. 

In a replication of Astin's work, Howard, Woodard, and Kroc (1994), developed a 

modified regression equation to predict institutional graduation rates. Howard, Woodard, and 

Kroc's equation differed fi-om Astin's equation in two significant ways. First, unlike Astin's 

equation, it went beyond relying on student entry characteristics to include institutional 

characteristics (i.e., faculty-student ratio, library holdings, total enrollment, cost of 

attendance, acceptance rate, percent of entering fi-eshmen in the top 10% of their high school 

class, etc.) in the prediction of graduation rates. And, second, it focused exclusively on 

public, land-grant. Research I universities, which have been on the receiving end of withering 

criticism for their poor performance with undergraduate students in recent years. 

From this research, several interesting findings emerged. Of these findings, three hold 

relevance for the current study. First, it was determined that women students were persisting 

and graduating fi-om four-year institutions — at four years, five years, and beyond — at rates 

that were higher than those of their male counterparts. Second, it was determined that 

student persistence and graduation rates varied by academic program of study. And, third 

it was determined that a great deal of student migration was occurring both within, and 

across, academic programs of study (Kroc, Howard, Hull and Woodard, 1997). 

In their study, Kroc and his colleagues (1997) found that the average four-year 

graduation rate for women, across institutions, was 11 percent higher than the comparable 
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graduation rate for men. At five years, the gap narrowed slightly, with women graduating at 

a rate that averaged 8 percent higher, across institutions, than the comparable rate for 

their male counterparts. 

Overall, women were persisting and graduating at higher rates than men at all 53 of 

the institutions that participated in the study. Moreover, from the data that was collected, it 

appeared that these differences in graduation rates remained stable at five years and beyond 

and were unchanged after accounting for variations in student background characteristics 

such as ethnicity, high school grade point average, high school class rank, and standardized 

test scores (see Table 2.7). 

Table 2.7 

Four-Year And Five-Year Graduation Rates By Gender 

Graduation Rate Male Female Relative Difference 

* 22.7% 33.8% +11.1% 
Graduation Rate 

^ ^ 48.5% 56.3% +7.8% 
Graduation Rate 

SOURCE: Kroc. Howard Hull, and Woodard (1997) 

A second finding of Kroc and his colleagues (1997) was that persistence and 

graduation rates appeared to vary by academic program. As noted in Table 2.8, five-year 

graduation rates ranged from 48.2 percent, for freshmen who entered the university with a 

declared major in health-related professions, to 58.3 percent, for freshmen who entered the 

university with a declared major in social sciences and interdisciplinary studies. 
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Table 2.8 

Five-Year Graduation Rates Summarized By Academic Program At Entry 

Academic Program At Entry Five-Year Graduation Rate 

Business, Management And Public Administration 56.4% 

Education 53.2% 

Engineering 51.4% 

Health-Related Professions 48.2% 

Liberal Arts, Humanities And General Studies 49.6% 

Science And Math 57.7% 

Social Sciences And Interdisciplinary Studies 58.3% 
SOURCE; Kroc, Howard, Hull, and Woodard (1997) 

Although gender differences in graduation rates were not calculated for all academic 

programs, a finding of relevance to the current study was that women were graduating in 

science and math at higher rates than men. Within science and math, women had an 

average five-year graduation rate of 61.2 percent. The comparable average rate for 

men was 54.1 percent, a difference of 7.1 percent. 

Finally, it was determined by Kroc and his colleagues (1997) that a great deal of 

student migration was occurring within, and across, academic programs. As noted in Table 

2.9, very few students graduated in the same academic program area as they had initially 

entered in. The academic program areas of business, management, and public administration 

and social science and interdisciplinary studies tended to experience the largest amount 

of in-migration fix)m other acadonic programs, while engineering had the smallest amount of 
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in-migration. According to Kroc and his colleagues (1997), nearly three out of every four 

entering freshman changed their academic program at least once before graduating. 

Table 2.9 

Five-Year Graduation And In-Migration Rates By Academic Program 

Academic Program Five-Year Grad Rates By In-Migration Rates 
At Entry Academic Program By Academic Program 

Business, Management, And 
11.5% + 15.5% 

Public Administration 
11.5% + 15.5% 

Education 1.8% + 3.1% 

Engineering 6.4% + 4.5% 

Health-Related Professions 1.2% + 1.7% 

Liberal Arts, Humanities And 
1.9% + 6.0% 

General Studies 
1.9% + 6.0% 

Science And Math 3.8% + 5.5% 

Social Science And 
7.2% + 15.3% 

Interdisciplinary Studies 
7.2% + 15.3% 

SOURCE: Kroc. Howard. HuU. and Woodard (1997) 

From the research that has been done on student persistence and graduation rates, it 

is possible to gain insight into some of the factors that play a role in student retention. The 

work of Astin and his colleagues (1993a, 1993b, 1997), has made it possible to understand 

the role that such variables as a students' high school grade point average, admissions test 

scores, gender, and ethnicity play in persistence and graduation rates. The work of Kroc and 

his colleagues (1994, 1995, 1997), meanwhile, has provided insight into how persistence and 

graduation rates vary by gender and by academic program of study. 
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At the same time, there is quite a bit of unexplained variance in the current 

understanding of why students persist and graduate. There is, as a result, a need for 

qualitative research which makes it possible to more fiiUy understand the factors and/or 

conditions that seem to play a role in student persistence. This is especially true for 

undergraduate women, who have been consistently overlooked in the literature on student 

persistence and graduation rates. 

Summary 

In this chapter, I have reviewed two bodies of scholarly research: the research on 

women students in higher education, and the research on student persistence and graduation 

rates. These two bodies of research help us to not only better understand the experiences and 

development of women students in higher education, but to also gain insight into the factors 

and conditions that seem to play a role in student departure. There are, however, several 

existing gaps in this literature. 

First, the research that has been done on women students in higher education has, for 

the most part, focused almost exclusively on women's weaknesses and deficiencies. Most 

studies have examined the challenges that women students face, the obstacles that women 

students must overcome, and the reasons wiiy women students are more likely than their male 

peers to depart fi-om certain fields of study. Few, if any, studies have focused on the positive 

aspects of women's experiences in college. 

Second, the majority of the research that has been done on student departure has 

focused almost exclusively on why students leave higher education. While a great deal is 
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known about the characteristics and experiences of non-persisters — and about why they 

leave — very little is known about those students who persist and graduate. 

Finally, the majority of the research that has been done on student persistence and 

graduation rates has been quantitative in nature. Few, if any, studies have surveyed or 

interviewed students, or used other non-quantitative methods to determine why it is that some 

students persist to graduation and others do not. Because student voices have not been 

allowed to come through or be heard in this research, the current understanding of student 

persistence and graduation rates is limited. 

The current study was undertaken in an attempt to help fill these gaps that exist in the 

literature. It focused exclusively on women students, who have been consistently overlooked 

in the research on student persistence and graduation rates, and on the factors and/or 

conditions that seem to make a difference in their ability to persist and graduate at the 

undergraduate level. Unlike previous research studies on student persistence and graduation 

rates, this study examined retention fi-om a student-centered perspective by asking women 

to describe ~ in their own words — their experiences as undergraduate students. 
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CHAPTER THREE 

RESEARCH DESIGN AND METHODOLOGY 

As identified earlier, this study had two primary goals: first, to gain insight into the 

experiences of undergraduate women in science-based fields of study and, second, to better 

understand the factors and/or conditions that seemed to play a role in their ability to persist 

and graduate. Although the goals of this study may be identified separately, the explanations 

sought in fiilfilling the first goal served to both inform and clarify the second goal. 

In this chapter, I will provide an overview of the research design and methodology 

used in the study. I will begin with a brief description of the National Graduation Rate 

Study, which inspired and guided this study. I will then discuss how the participants were 

selected for inclusion in the study. This will be followed by a discussion of the quantitative 

and qualitative methods used to gather information about study participants. I will conclude 

the chapter with a discussion of the strategies and techniques used to analyze study data. 

The National Graduation Rate Stiidy: An Overview 

In 1994, seventy-two public, land grant, AAU and Research I universities were 

contacted by the University of Arizona's Center for the Study of Higher Education and asked 

to participate in a study of fi'eshman graduation rates. Specifically, the institutions were asked 

to create and send a unit record file of data — including high school grade point average, class 

rank, SAT/ACT scores, gender, ethnicity, residency, and four-year and five-year persistence 

and graduation status ~ for each student in their 1988 fieshman cohort. Useable data were 

received from fifty-three institutions, with records for more than 160,000 students. 
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In a replication of Astin's (1993b) work on the relationship between student 

background charact^istics and graduation rates, researchers at the University of Arizona used 

this data to formulate a logistic regression equation to predict graduation rates based on 

students' entry characteristics. Using data from more than 130,000 students at forty-four 

institutions, four-year and five-year persistence and graduation rates were estimated using 

students' high school grade point average, SAT/ACT scores, gender, and ethnicity. These 

persistence and graduation rates were then compared with institutions' actual graduation 

rates, in order to determine whether institutions were graduating students at higher than 

predicted rates, at lower than predicted rates, or at capacity. 

In a second phase of analysis, twenty-two institution-level variables were identified 

for inclusion in the study. These variables included traditional measures of institutional 

quality — such as the faculty/student ratio, the percent of faculty with doctoral degrees, the 

proportion of the institutional budget spent on instruction, the percent of students who live 

on-campus their first year, and the number of volumes in the library ~ and were compiled for 

each of the institutions participating in the study. 

Because of the number and disparate nature of the institution-level variables, factor 

analysis was applied. Four primary Actors were identified; (1) a cost factor, which loaded 

heavily on tuition and cost of attendance variables; (2) a size fector, which loaded heavily on 

enrollment and library volume variables; (3) a quality factor, which loaded heavily on student 

selectivity and faculty credential variables; and (4) a budget factor, which reflected ratios of 

budget categories. A second regression equation was formulated, using these data. 
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As discussed in Chapto* Two, a number of interesting baseline findings emerged fi'om 

descripnive data gathered as part of the National Graduation Rate Study. One result that held 

particular interest for me was the finding that women students were persisting and graduating 

at higher rates than men. Specifically, it was determined that women were persisting and 

graduating, with bachelor's degrees, at rates that ranged fi'om eight percent to eleven percent 

higher than those of their male counterparts. These differences, which were constant across 

institutions, remained unchanged after accounting for variations in high school grade point 

average, high school class rank, SAT/ACT scores, and ethnicity. 

From this finding, I decided that I would like to investigate why is it that women are 

persisting and graduating, at the undergraduate level, at rates that are higher than those of 

their male peers. Specifically, I decided that I would like to gain insight into the factors and/or 

conditions that seemed to play a role in the persistence of undergraduate women. In carrying 

out this research, I decided to focus primarily on the experiences of women in science-based 

fields of study. 

I chose to focus on the experiences of women in science-based fields of study for two 

reasons. First, the sciences represent an area where women students have, historically, been 

underrepresented (Astin & Astin, 1993; Rayman & Brett, 1995; Rigden & Tobias, 1991; 

Seymour, 1992, Tobias, 1990). And, second, the sciences represent an area where women 

students are more likely than their non-science counterparts and their male peers to 

experience aspects of a "chilly climate" (Brush, 1991; Ehrhart & Sandler, 1987; Rayman & 

Brett, 1995; Seymour, 1995; Seymour & Hewitt, 1997). 
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At the same time, howevCT, women students appear to be doing as well as — or better 

than — their male peers at persisting and graduating in science-based fields of study. Using 

data firom a participating institution in the National Graduation Rate Study (Saguaro 

University), five-year graduation rates were run for students who entered the university, as 

first-time fi^eshmen, in the physical or biological sciences in the 1988 and 1990 cohorts. As 

noted in Table 3.1, women who entered the physical sciences graduated in-discipline, in five 

years, at a rate that was slightly higher than that of their male peers; the same finding held 

tme, although to a lesser octent, for women in the biological sciences. Likewise, women who 

entered the university, as first-time fi-eshmen, in the physical or biological sciences graduated 

out-of-discipline (in non-science fields of study) at rates that ranged fi^om two percent to nine 

percent higher than those of their male peers. 

Table 3.1 

Five-Year Graduation Rates, By Gender And Academic Program At Entry, For 
Undergraduate Students At Saguaro University 

Academic Program 
At Entry 

Graduation Rate 
In Discipline 

Graduation Rate 
In Any Field 

Men 14% 34% 

Physical Sciences Women 17% 43% 

Difference - 3% - 9% 

Men 22% 45% 

Biological Sciences Women 23% 47% 

Difference - 1% - 2% 
SOURCE; Saguaro University' Student Research Office (1998) 



Because few studies, to date, have looked at the experiences of women who persist 

in the sciences, this study was exploratory in nature (Yin, 1984). That is, it set out to explore 

the factors and/or conditions that seemed to play a role in women's persistence. Because 

quantitative methods, alone, "do not lend themselves easily to explanations about why 

students do what they do," I relied on a combination of quantitative and qualitative methods 

to carry out the study (Schuh, 1992, p. xii). Specifically, I used a survey and semi-structured 

interviews to gain insight into the factors and/or conditions that seemed to play a role in 

women's persistence. In the next section, I will describe how participants were selected for 

inclusion in the study. 

Selecting Participants For Inclusion In The Stiidy 

As previously discussed, this study focused on the experiences of women students 

in science-based fields of study, and was designed to gain insight into the factors and/or 

conditions that seemed to play a role in their ability to persist. The study was designed to 

include two groups of women: those who had persisted and graduated in a science-based 

field of study, and those who had persisted and graduated in a field of study other than the 

sciences. Including a non-science comparison group was important for two reasons. 

First, including a non-science comparison group made it possible to determine whether 

the experiences of women in science-based fields of study were unique, or were common to 

all women students. And, second, including a non-science comparison group made it possible 

to determine whether the factors and/or conditions that seemed to play a role in the 

persistence of women in the sciences were unique, or were common to all women students. 
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Because I was interested in the factors and/or conditions that seemed play a role in 

the women's ability to persist and graduate, the study focused on a sample of women alumni. 

These women were chosen to represent a group of students who had "successfully" persisted 

and graduated with a bachelor's degree. Due to financial constraints, and to the exploratory 

nature of the study, data gathering was limited to women alumni at a single institution. 

Saguaro University. 

Saguaro University is a large, public. Research I university located in the southwestern 

United States. It enrolls an average of 34,000 students each year; of these, approximately 

three-fourths (26,000) are undergraduate students and one-fourth (8,000) are graduate and 

professional school students. The university has a total of fourteen colleges and, at the 

undergraduate level, offers degrees in 126 fields of study. 

According to the annual Fact Book, produced by the OflBce of Decision and Planning 

Support, fifty-two percent of the undergraduate students enrolled at Saguaro University 

are women. On average, these women persist and graduate, with bachelor's degrees, at rates 

that are a fiill ten percent higher than those of their male counterparts. At the undergraduate 

level, 36 percent of the women graduate in four-years, as compared with 25 percent of the 

men. At five years, the rates are stikingly similar; 61 percent of the women graduate, as 

compared with 51 percent of the men (Howard, Woodard, & Kroc, 1994). 

Once it had been determined that I would include both science and non-science 

women in the study, I began working with the Registrar's Office at Saguaro University to 

generate a random list of250 women alumni. The list, which was compiled using the Student 
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Information System, included 150 women alumni who had persisted and graduated with a 

bachelor's degree in a science-based field of study — 69 in the physical sciences, 81 in the 

biological sciences — and 100 women alumni who had persisted and graduated with a 

bachelor's degree in a non-science field of study. A list of the biological science, physical 

science, and non-science majors represented in the study is included in Appendix A. 

Three criteria were used in generating the list of potential study participants. First, the 

sample was limited to women who had entered Saguaro University as first time, fiill-time 

fi'eshmai between the years of 1988 and 1990. These years were selected to correspond with 

data collected for the National Graduation Rate Study. Second, the sample was limited to 

women who had received a bachelor's degree from Saguaro University in a science-based 

field of study, or a in field of study other than the sciences, between the years of 1992 and 

1996. Again, these years were selected to correspond with National Graduation Rate Study 

data. Finally, the sample was limited to women who were currently residing in the continental 

United States. This criteria was specified to maximize access to study participants. 

Once a preliminary list of women had been compiled, I worked with the Saguaro 

University Alumni OflSce to obtain current addresses. Using their alumni database, they were 

able to provide pre-printed mailing labels for the 250 women on the list. I requested two sets 

of mailing labels; one set for the initial survey mailing and one set for a follow-up mailing. 

In the next two sections, I will provide an overview of the data collection methods 

used in the study. Two primary methods were used; a self-administered survey and 

semi-structured interviews. In the first section, I will provide an overview of the survey 
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process. Specifically, I will discuss how the survey was designed, distributed, and 

analyzed, and how the results were used to formulate the interview questions. In the second 

section, I will provide an overview of the interview process. Specifically, I will describe how 

the interviews were structured, scheduled, and prepared for analysis. A final section of the 

chapter will discuss the analysis of the interview data. 

Collecting The Data, Part I: The Survey 

A survey, according to Fink (1995), is "a system for collecting information to 

describe, compare, or explain knowledge, attitudes, and behavior" (p. I). In the first phase 

of the study, a survey was designed to collect data. The survey was designed for two primary 

reasons: first, to collect information about the background characteristics and experiences 

of the women in the study and, second, to provide data which could be used to develop and 

refine questions for the second phase of the study, the semi-structured interviews. 

Because there were no existing surveys which fit my needs, I designed the study 

survey. In developing the survey, I drew on a number of existing surveys — including 

Pace's (1978) College Student Experiences Questionnaire and Chickering and Gamson's 

(1991) Good Practices Inventory — and on two bodies of reseach: the research on student 

persistence and graduation rates, and the research on the obstacles and challenges faced by 

women students in higher education. 

The survey included three sections. In the first section of the survey, respondents 

were asked to think back to their experiences as undergraduates at Saguaro University and 

to indicate their level of agreement with such statements as: "my femily was supportive of 
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my decision to attend the university," "faculty members treated women and men with 

respect," 'T seriously considered withdrawing from the university," and "I had strong female 

role models at the university." A five-point Likert scale was used to rate the level of 

agreement with these statements, allowing respondents to check oflF boxes labeled "Strongly 

Agree," "Agree," "Disagree," "Strongly Disagree," or "Don't KnowAJnsure." 

In the second section of the survey, respondents were again asked to think back to 

their experiences as undergraduates at Saguaro University. This time, however, they were 

asked to indicate how often they did such things as; "made an appointment to meet with a 

faculty member in his/her oflBce," "did additional readings on topics that were introduced and 

discussed in class," "formed a study group with other students from my class," "talked with 

a family member about a personal problem or concern," "went to a tutor for help with 

a class assignment" and "spoke with an advisor about my major or career plans." Again, a 

five-point Likert scale was used, allowing respondents to check oflF boxes labeled "Very 

Often," "Often," "Occasionally," "Rarely," and "Never." 

In the third section of the survey, study participants were asked to respond to thirty 

forced-choice and open-ended items. Forced-choice items, or items which ask respondents 

to choose from two or more options (Best & Kahn, 1989), included the following: "did you 

ever work with a faculty member on a research project?" "has anyone in your family, other 

than your mother or father, ever attended college?" "were you ever a member of a student 

club or organization?" and "did you ever feel like you were treated differently because you 

are a woman?" 
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Open-ended items, or items that allow survey respondents to construct an 

unstructured written response (Best & Kahn, 1989), included the following: "what are your 

long-term goals (ie: what would you like to be doing ten years from now)?" and "is there 

anything I have not asked that would be relevant in helping me understand your experiences 

as an undergraduate at Saguaro University?" In addition, several forced-choice/open-ended 

items were included in the survey, asking respondents to elaborate on forced-choice answers 

with a written response. 

Once an initial draft of the survey had been developed, I took the advice of 

Best and Kahn (1989) and sought the help of others in refining it. Working with my 

dissertation advisor, my committee, and Gary Wagner, who is the Director of the Center for 

Research on Undergraduate Education at Saguaro University, I finalized the survey. 

Two hundred and fifty surveys were distributed, by mail, to the women alumni whose 

names had been given to me by the Registrar's Office. Of the 250 surveys, 150 were sent to 

women who had persisted and graduated with a bachelor's degree in a science-based field of 

study and 100 were sent to women who had persisted and graduated with a bachelor's degree 

in a field of study other than the sciences. 

Five items accompanied the survey; a cover letter detailing the study, an informed 

consent form, a brightly colored "Participant Information Card" for respondents to return if 

they were willing to take part in a follow-up interview, and two pre-addressed return 

envelopes (one for the signed consent form and "Participant Information Card" and one for 

the completed survey) in an effort to ensure participant anonymity. 



76 

Of the 250 surveys that were mailed out, six percent (n = 15) were unable to be 

delivered because of an invalid address. Of the remaining 235 surveys, an overall return rate 

of just under forty-two percent (n = 98) was achieved. From the pool of 98 survey 

respondents, sixty four percent (n = 63) returned a "Participant Information Card," indicating 

that they would be willing to take part in a follow-up interview. Survey and 'Tarticipant 

Information Card" return rates for women in the biological sciences, the physical science, and 

fields of study other than the sciences are presented in Table 3 .2. 

Table 3.2 

Survey And '^Participant Information Card" Return Rates For Women In The 
Biological Sciences, The Physical Sciences, And Fields Of Study 

Other Than The Sciences 

Surveys 
Sent 

Surveys 
Returned 

Survey 
Return Rate 

"Information Card" 
Return Rate 

Biological Sciences 81 36 44.4% 63,9% 

Physical Sciences 69 27 39.1% 59.3% 

Non-Science Fields 100 35 35.0% 68.6% 

TOTAL 250 98 41.7% 64.3% 

As completed surveys were returned, responses to Likert-scale and forced-choice 

items were coded and entered into SPSS 6.1 for Windows. Responses to open-ended items 

were then separated out and organized into spreadsheets, using Lotus 1-2-3. Once all of the 

data had been collected and separated out, I began the process of analyzing it. 

The data were analyzed using two distinct, yet parallel, processes. Responses to 

forced-choice items were analyzed statistically, using SPSS 6.1 for Windows, and responses 
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to open-ended items were analyzed thematically, using techniques described by Miles and 

Hubennan (1994) in their source book of qualitative data analysis. Because data collected in 

the first phase of the study — the survey — was used to inform data collection for the second 

phase of the study — the semi-structured interview — I will present selected results firom the 

statistical analyses below. 

For the statistical analysis, general descriptive statistics were run for the science 

women, the non-science women, and for both groups combined. In addition, independent 

pairs t-tests were run for the science and non-science women to determine if any differences 

existed between them in their responses to the forced-choice survey items (see Table 3.3). 

Table 3.3 

Items Found To Have Statistically Significant Differences Between The Mean 
Responses Of Science And Non-Science Women 

Variable n Mean SD t-value Significance 

CURRENT (currently attending graduate school/currently working fijll-time or part-time) 

Science 63 2.9841 1.374 

Non-Science 35 3.5429 l.OlO 

Total 98 -2.30 .02 

EXAMGRP (studied for an exam with other students from my class) 

Science 63 2.0484 1.165 

Non-Science 35 2.5714 .979 

Total 98 -2.36 .02 
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Variable n Mean SD t-value Significance 

FACDIFF (felt like I was treated differently by a faculty member because I was 
a woman) 

Science 63 3.9194 .911 

Non-Science 35 4.2857 .789 

Total 98 -2.08 .04 

FACRSRCH (worked with a faculty member on a research project) 

Science 63 .3871 .491 

Non-Science 35 .7143 .458 

Total 98 -3.29 .002 

FEMROLE (had strong female role models at the university) 

Science 63 2.7581 .970 

Non-Science 33 2.3030 .847 

Total 96 2.37 .02 

INTSTIM (found my classes to be intellectually stimulating) 

Science 63 1.6774 .572 

Non-Science 35 2.0286 .618 

Total 98 -2.60 .01 

STUDYGRP (formed a study group with other students from my class) 

Science 63 2.0000 1.040 

Non-Science 35 2.6857 1.051 

Total 98 -3.10 .003 
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Variable n Mean SD t-vaJue Significance 

TREATDIF (felt like I was treated diflferently because I am a woman) 

Science 63 .5410 .502 

Non-Science 34 .7941 .410 

Total 97 -2.65 .01 

TUTOR (went to a tutor for help with a class assignment) 

Science 63 3.4032 1.260 

Non-Science 35 4.0857 l.Oll 

Total 98 -2.91 .005 

WITHDRAW (seriously considered withdrawing from the university) 

Science 63 3.7258 .605 

Non-Science 35 3.3429 .998 

Total 98 2.07 .04 

As noted in Table 3.3, statistically significant differences were found to exist in the 

mean responses of science and non-science women for ten items on the survey. These items 

were: (1) CURRENT [answered "yes" to'T am currently attending graduate or professional 

school" or '1 am currently woridng part-time or full-time"], (2) EXAMGRP [answered "very 

often" or "often" to "I studied for an exam with other students from my class"], (3) FACDIFF 

[answered "very often" or "often" to '1 felt like I was treated diflferently by a faculty member 

because I am a woman"], (4) FACRSRCH [answered "yes" to "I worked with a faculty 

member on a research project"], (5) FEMROLE [answered "strongly agree" or "agree" to "I 
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had strong female role models at the university"], (6) INTSTIM [answered "strongly agree" 

or "agree" to'T found my classes to be intellectually stimulating], (7) STUDYGRP [answered 

"very often" or "often" to 'T formed a study group with other students ft-om my 

class"], (8) TREATDIF [answered "very often" or "often" to '1 felt like I was treated 

diflferent because I am a woman"], (9) TUTOR [answered "very often" or "often" to 'T went 

to a tutor for help with a class assignment"], and (10) WITHDRAW [answered "strongly 

agree" or "agree" to '1 seriously considered withdrawing from the university"]. 

For the thematic analysis, responses to open-ended survey items were separated out 

and organized into spreadsheets, using Lotus 1-2-3. Nine spreadsheets were created ~ one 

for each of the nine open-ended items included in the survey. I read and re-read these 

spreadsheets methodically, paying attention to emerging patterns and developing themes. In 

analyzing the spreadsheets, I used a process set forth by Miles and Huberman (1994) called 

pattern coding. Pattern coding, according to Miles and Huberman (1994), is a way of 

grouping "segments of data into a smaller number of themes or constructs," by looking for 

recurring phrases and common threads (p. 69). 

As I read through the spreadsheets, I noted recurring phrases on a set of "theme 

lists" that I created. Nine theme lists were compiled — one for each spreadsheet. After 

completing the theme lists, I sat down and began to read through them. As I did this, I looked 

to see what common patterns emerged from the data. From this process, I was able to 

develop a "common theme list;" that is, a list of themes that were common to all nine of the 

open-ended response items. 
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With the "common theme list" in one hand and the data from the statistical analyses 

in the other, I began — yet again — the process of looking for common themes. As I read 

through the two sets of data, I paid specific attention to similarities and differences that 

existed between the science and non-science women. I was engaging in a technique that 

Miles and Huberman (1994) refer to as "making contrasts/comparisons" (p. 254). I continued 

making theme lists, and compiled two more: "where differences exist between science and 

non-science women," and "where similarities exist between science and non-science women." 

From the statistical and thematic analyses of the survey data, four basic themes 

emerged. First, science women were more likely than non-science women to experience 

aspects of a "chilly climate" (eg: they were more likely to feel as if they had been treated 

diflferently because of their gender, or to feel as if they didn't have strong female role models 

at the university). Second, science women were more likely than non-science women to 

engage in "academic good practices" (eg: they were more likely to go to a tutor for help with 

a class assignment, or to form a study group). Third, science women were more likely than 

non-science women to have a "positive academic experience" at the university (eg: they were 

more likely to find their classes to be intellectually stimulating, or to feel like faculty members 

cared about students). And, finally, both science and non-science women were likely to 

emphasize the role that social support ~ both on an emotional level and on an intellectual 

level ~ played in their ability to persist and graduate. 

Using these themes, and keeping in mind the goals of the study, I began the process 

of developing the semi-structured interview protocol. Woiidng primarily with my dissertation 
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advisor, I wrote and re-wrote the protocol several times. From the interview questions, I 

hoped to not only gain insight into undergraduate experiences of the study participants, but 

also to better understand the factors and/or conditions that seemed to make a difference in 

their ability to persist and graduate. The final version of the interview protocol contained 

fourteen questions. 

Collecting The Data, Part 11: The Interview 

An interview, according to Dexter (1970), is basically "a conversation with a 

purpose" (p. 136). In the second phase of the study, I used semi-structured interviews to add 

to ~ and build on ~ data collected in the first phase of data collection, and to gain greater 

insight into the background characteristics and experiences of the women in my sample. 

Semi-structured interviews typically have a set of predetermined questions that are 

asked in a systematic order. Unlike more structured interview formats, however, the 

interviewer is allowed the fi-eedom to digress, and may go beyond the questions to probe for 

information that comes up naturally during the course of the interview (Berg, 1995). Because 

this study was exploratory in nature, I felt that semi-structured interviews would be an 

appropriate means of data collection. 

The final version of the interview protocol contained fourteen questions and foUow-up 

probes. These questions and probes not only asked the women to talk about their pre-college 

expoiences (eg; "when did you first know that you would go to coUege?" "how did you come 

to that decision?"), but also asked them to talk about their experiences as undergraduates at 

Saguaro University (eg; "what was it like being a student at Saguaro?" "how would you 



83 

compare your experiences in your major with the experiences of male students in your 

major?") and about the fectors and/or conditions that they believe played a role in their ability 

to persist and graduate (eg: "why do you think you were successful in persisting and 

graduating from Saguaro?" "was there anyone or anything that made a difference for you?") 

Because the study was exploratory in nature, and because I wanted to be open to 

hearing what the women in the study had to tell me, a final question was structured to ask if 

there was anything I had left out in the interview protocol: "is there anything I have not asked 

about, or that we have not talked about, that you think would be relevant in helping me to 

understand your experiences as an undergraduate at Saguaro University?" 

Once an initial draft of the interview questions had been completed, I pretested the 

protocol by conducting a few practice interviews. Practice interviews are useful for a number 

of reasons. As Berg (1995) has asserted, practice interviews allow the researcher "to assess 

how eflfectively the interview will work," and "to determine whether the type of information 

sought will actually be obtained" (p. 42). They are also useful for checking the flow, the 

wording, and the order of the interview questions, and for gaining a sense of familiarity with 

the interview process. 

Following a few final adjustments to the interview protocol, I began the process of 

scheduling the interviews. Of the ninety-eight women who had returned a survey, sixty-three 

indicated that they would be willing to take part in a follow-up interview. I was able to 

schedule interviews with just over half of this group (n = 32). Twenty-one of the women I 

scheduled interviews with had persisted and graduated in a science-based field of study (with 
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a nearly equal split between the physical and biological sciences), and eleven had persisted and 

graduated in a fidd of study other than the sciences. Nearly two-thirds were currently living 

in a state other than Arizona (n = 22); the rest lived in Tucson or Phoenix. 

The interviews were completed during a three-week period in March. All lasted 

between forty-five minutes and one hour, and were conducted either in-person or over the 

phone (depending on the location and the preference of the woman I was interviewing). As 

suggested by Berg (1995), I spent several minutes before each interview chatting, or making 

small talk, with the woman I was about to interview. I found this technique to be useful not 

only in building rapport, but also in setting the tone of the interview. 

To ensure accuracy, all of the interviews were tape-recorded and transcribed in their 

entirety. Although it was not always possible, I tried to transcribe the interviews on the same 

day that they had occurred. By doing this, I was able to review the data while it was still 

fi"esh in my mind, and to make observational notes with some degree of accuracy. 

Transcribing the interviews in their entirety served two functions. First, it allowed me 

to transform the data into a workable form. And, second, it allowed me to begin the process 

of coding the data. As I transcribed, I would make note of similarities and dissimilarities 

among the women. I would also make note of common themes that emerged. 

In the final section of this chapter, I will describe the strategies and techniques used 

to analyze the interview data. The strategies and techniques used to analyze interview data 

are not unlike those used to analyze survey data. The chapter will conclude with a brief 

discussion of the trustworthiness of the study, and of the tactics used to ensure accuracy. 
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Data Analysis Strategies And Techniques 

In analyzing qualitative data, what is at issue — according to Lincoln and Guba — is 

finding the "best means of 'making sense' of the data in ways that will, first, facilitate the 

continuing unfolding of the inquiry and, second, lead to a maximal understanding of the 

phenomenon being studied" (1985, p. 224). In order to make sense of the interview data, and 

to achieve a maximal understanding of the experiences of the women in my study, I relied on 

two analysis techniques that were described in a previous section of this chapter: "pattern 

coding" and "making contrasts/comparisons" (Miles & Huberman, 1994). 

Using a process that daser and Strauss (1967) refer to as the "constant comparative 

method," I analyzed interview data in much the same way that I had analyzed survey 

data. Specifically, I read and re-read the complete interview transcripts, making detailed 

notes in the margins. In making margin notes, I paid specific attention to recurring phrases 

and common threads. 

From the margin notes, I began the process of making theme lists. Because I was 

interested in the similarities and differences that existed between the science and non-science 

women, I made two sets of theme lists. One set of theme lists was compiled from the 

interview responses of the science women, while the other was compiled from the responses 

of the non-science women. After completing the twosets of theme lists, I began the process 

of reading through them and looking for common phrases and patterns. I will present the 

results of this analysis, including the common themes that emerged from the data, in 

the next chapter. 
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Unlike the survey data, which was analyzed at only one point in time, the interview 

data was analyzed on a constant and ongoing basis. During the three weeks that I conducted 

the interviews, I was involved in an ongoing process of data collection, coding, analysis, and 

concept development. From this process, I was able to refine the interview protocol, and to 

make sure that I was collecting the kind of data that I wanted to be collecting. 

As I designed the study, and collected and analyzed study data, I used three common 

tactics suggested by Merriam (1998) to ensure the trustworthiness of my results: explaining 

the assumptions and theory behind the study, using triangulation of data collection, and 

providing an audit trail. 

With regard to the first tactic ~ explaining the assumptions and theory behind the 

study — Chapter One outlines, in detail, the conceptual fi^amework used in this study. With 

regard to the second tactic — using triangulation of data collection - I relied on multiple 

methods, including a survey and semi-structured interviews, to gain insight into the 

experiences of the women in the study. Finally, with regard to the third tactic — providing 

an audit trail — I have retained all handwritten notes and theme lists. In addition, all 

surveys, consent forms, interview tapes, and interview transcripts are available. 

Summary 

Inspired by the National Graduation Rate Study's finding that women persist and 

graduate with bachelor's degrees at higher rates than men, I undertook this exploratory study 

to gain insight into the experiences of undergraduate women in science-based fields of study 

and to better understand the factors and/or conditions that seem to play a role in their ability 
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to persist and graduate. Using a self-administered survey and semi-structured interviews, I 

set out to gather information about a purposive sample of science and non-science persisters 

at a large, southwestern, research university. A nimiber of quantitative and qualitative 

strategies and techniques were used to gather and analyze study data. By using multiple 

methodologies, I was able to assemble a more complete picture of women's persistence than 

would have been possible using a single methodology. 
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CHAPTER FOUR 

THE EDUCATIONAL EXPERIENCES OF UNDERGRADUATE 
WOMEN AT SAGUARO UNIVERSITY 

In the next three chapters, I will present the findings and conclusions of this 

exploratory study on the factors and/or conditions that played a role in the persistence of 

undergraduate women in science-based fields of study. I have chosen to devote separate 

chapters to describing the educational experiences of the women in the study and to 

discussing the &ctors and/or conditions that seemd to play a role in their ability to persist and 

graduate. I have opted to use this approach because I believe that the experiences of the 

women play an important role in setting the stage for an examination of the things that 

seemed to make a difference in their ability to persist and, as such, merit a separate chapter. 

I will present the findings, in this chapter and in Chapter Five, using a format similar 

to that used by Seymour and Hewitt (1997) in their study of undergraduate attrition fi"om the 

sciences. Specifically, I will intersperse study findings with results fi^om the survey, selected 

quotations fi'om the interviews, and references fi^om the literature. I have chosen to use this 

format because, as Seymour and Hewitt (1997) have noted, I believe in the importance of 

allowing the reader to see the data and "hear the voices of the students themselves" (p. 49). 

I will conclude, in Chapter Six, by returning to the research questions and conceptual 

fi-amework outlined in Chapter One — and to the overview of the literature presented in 

Chapter Two — and using them to fi^ame the study's findings. I will close the chapter with a 

discussion of the implications of the study, and will offer suggestions for fiiture research. 
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In reviewing the survey results and the interview transcripts, five themes emerged 

which help to describe the educational experiences of undergraduate women at Saguaro 

University These themes included: feeling like "a face in the crowd," same-gender peers (or 

the lack thereof), strong female role models (or the lack thereof), the attitudes and behaviors 

of male peers, and experiences with faculty members. 

I will organize the presentation of the findings around these five themes, using survey 

and interview data to illustrate each theme. For the sake of convenience, I have chosen to 

describe the experiences of the science and non-science women together. It is important to 

note, however, that a number of significant diflferences existed between the two groups. I will 

devote the final portion of this chapter to discussing these differences. 

Feeling Like "A Face In The Crowd" 

Saguaro University is a large research university with an undergraduate enrollment 

of 26,000 students and a combined undergraduate/graduate enrollment of nearly 35,000 

students. In last year's EHgest of Educational Statistics (1997), Saguaro was ranked as the 

sixteenth largest public research university in the United States. It was, therefore, not 

surprising that a number of women spoke of feeling like "a face in the crowd" at the 

university. This was particularly true for women in the biological sciences and in non-science 

fields of study, ^\^ch tended to have larger undergraduate classes than the physical sciences; 

You know, looking back, I was a part of the crowd. There were so many 
students there, you were just a face. A lot of my classes had 500 people in 
them and there was one section that had 1000 [people] in it . . . It was such a big 
university, you could easily get lost (Autumn, molecular and cellular biology) 
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You could really feel lost [at the university]. It was intimidating for me, at 
first. My very first class had over 300 people in it . . . if you didn't make contact 
with [the faculty] you could feel very lost (Justine, molecular and cellular 
biology) 

Saguaro is not a very student-fiiendly place at all. The entire biology 
department... is geared toward crunching through as many students as it 
possibly caa I was appalled at the number of students I had in all of my senior 
level classes — some of my 400-level classes had as many as 350 
students in them (Martha, molecular and cellular biology/Spanish) 

When asked to describe what it was like being an undergraduate at Saguaro 

University, several women talked about the institution in not-so-complementary terms. They 

characterized the university as being "anonymous," "impersonal," and "overwhelming": 

It was quite creepy and anonymous, which is probably a foregone conclusion 
because it's so large. I had a strong sense, the entire time, that anything I got 
out of [Saguaro], I had to find...It was overwhelming (Marissa, political 
science) 

It sort of feh like you were out there ail by yourself It was so big and 
overwhebning. You needed a support group to get through, because you 
knew that no one was really looking out for you (Kelly, chemistry) 

I always just felt like a social security number there. Teachers rarely knew 
my name, even in the 300 and 400-level classes. I felt like the university was 
so depersonalized. . . In retrospect, I feel like I have a really bad taste in my 
mouth fi-om [going to] Saguaro. When I went back and did my prerequisites 
for optometry school — I went to a community college and then to a 
commuter university ~ the teachers there knew me by name... At those 
schools, I was accounted for. ..I never fek that way at Saguaro (Vera, finance) 

About two years ago, administrators at Saguaro University completed a campus 

climate assessment study to "measure and document the current student experience" at the 

university (FMR Associates, 1996, p. I-l). A representative sample of 500 students took 

part in the study, answering questions about faculty, administrators, and the social climate at 
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the university. The sentiments expressed in the climate study were similar to those expressed 

by several of the women in the survey and interviews. 

As noted in Table 4.1, students who took part in the climate study spoke of the 

university as a large bureaucracy, with large class sizes and administrators who treated 

students like numbers. Not surprisingly, seniors and graduate students were more likely to be 

critical of the university than their lower-division counterparts. As the study's final report 

suggested, "In general, fi-eshmen and sophomores tended to evaluate the university more 

favorably ...while seniors tended to be far more cynical" (FMR Associates, 1996, p. 26). 

Table 4.1 

Agreement With Various Statements Regarding What It Is Like To Be 
A Student At Saguaro University 

Statement Percent Who Agreed 

The university is a large bureaucracy where it is difficult 
to get things done. 

The administration typically treats students at the 
university like numbers. 

I feel like the size of most of my classes at the university 
is way too large. 

SOURCE: FMR Associates (1996) 

Same-Gender Peers (Or The Lack ThereoO 

A second theme that emerged from the survey and interview data had to do with 

same-gender peers or — in the case of women in the physical sciences and in certain 

non-science fields ~ the lack thereof A number of women talked about not having many 

same-gender peers in their classes: 

77.0% 

70.0% 

47.0% 
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Being a finance m^or — especially in my upper division classes — there would 
be maybe 4 or 5 women compared with 45 or 50 mea It was really dif5cult...I 
think it was the first time I ever really felt like I was as a disadvantage being 
a woman (Vera, finance) 

As an undergraduate...! noticed that in a class of 120 students there were 
usually only about 5 women. Later, my senior year, I had a TA position 
teaching lab [in the physics department]...! taught 5 sessions and, in those,! 
had maybe 8 women total (Danielle, engineering physics) 

! didn't see many women in my classes. I don't know what classes women 
were taking [but] they weren't in political science (Marissa, political science) 

! was one of few in my field. ! was often the only woman in lab classes, for 
instance. Or, once,! took diflFerential equations and was the only woman in 
the class (Michelle, chemistry) 

For many of the women, particularly those in the physical sciences, this lack of 

same-gender peers was not unexpected: 

! chose to enter a hard science, a science that is dominated by men. Because 
of that,! knew that I would eventually lack a large number of same-gender 
peers (Melissa, chemistry) 

Being a woman in science,! knew ! would eventually get to the point where 
I was outnumbered (Cara, biochemistry) 

!f you're in the sciences, you're pretty much used to being surrounded by 
men . you have one or two giris in [your] classes, and that's it. You just don't 
think of it any differently than that (Erin, astronomy) 

Not all women in the sciences, however, talked about feeling outnumbered. Some 

talked about having a more even distribution of women and men in their classes. These 

women tended to be concentrated in the biological sciences: 

!n molecular and cellular biology. ..it was 60% [men] and 40% [women] ..!t 
wasn't too bad. There were plenty of women around. ! didn't feel like I was 
the only one in the classroom (Patricia, molecular and cellular biology) 
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As far as classes, I was in a lot of science classes but they were pretty well 
mixed. I did take a couple math classes [where I was the only woman], but the 
professor was a woman so it was fine (Autumn, molecular and cellular 
biology) 

I could think maybe an engineering m^or might be sort of different.. but in the 
biological sciences it was pretty well represented by men and women. In my 
lab, oddly enough, there were more women than men (Mary, molecular and 
cellular biology) 

The classes were pretty evenly split between men and women, although I 
found that it depended [on] what classes I was taking. Most were pretty 
evenly split (Angela, general biology) 

For women in fields of study that, traditionally, have been either female-dominated or 

gender-equal (ie: communications, drama, literature, general studies, etc.), same-gender 

peers (or the lack thereof) tended to be a non-issue: 

As an undergraduate, I don't think there were ever any gender issues. I felt 
very comfortable with who I was and where I was at and how people 
related to me (Ticia, interdisciplinary studies) 

I never really thought about being a woman, if that make sense. It never really 
crossed my mind that there was a difference between being a woman and a 
man (Nicole, communications) 

You know, I never really gave it much thought. I would have to say, more 
than anything, I think it was a positive experience. I just never really thought 
about it (Kelsey, general studies) 

I just don't think I ever thought about my gender in that context. There were 
so many other really motivated women around me. ..I just didn't ever 
consider it (Kristen, anthropology) 

The finding that some women experienced a lack of same-gender peers in their major 

department, while others did not, is not surprising. According to data fi"om the National 

Center for Educational Statistics (1997), while women earn more than one-half (54.0%) of 
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the bachelor's degrees awarded in higher education each year (overall), they earn only about 

one-third (33.6%) of the bachelor's degrees awarded in the physical sciences. As a 

consequence, women who major in the physical sciences tend to be outnumbered by men at 

a ratio of about 2; 1. The same appears to be true in certain non-science fields of study, such 

as finance and political science. 

In finance, women about one-third (32.7%) of the bachelor's degrees awarded each 

year. Similarly, in political science, women account for 42.6 percent of the bachelor's degrees 

awarded. Like the physical sciences, women in these non-science fields of study tend to be 

outnumbered by men at a ratio of about 2:1, for finance, to about 3:1, for political science. 

At the same time, women earn just over one-half (51.8%) of the bachelor's degrees 

awarded each year in the biological sciences and about three-fifths (58.5%) of the bachelor's 

degrees awarded each year in fields of study other than the sciences. The gender distribution 

in these fields, as a result, tends to be more equal. In fact, in some fields — such as education 

and family studies ~ women outnumber men at a ratio of about 3:1 (National Center for 

Educational Statistics, 1997). 

Strong Female Role Models (Or The Lack Thereof) 

A related theme which emerged fi-om the survey and interview data had to do with 

strong female role models (or the lack thereof). A number of science women talked about 

having a lack of female role models at the university. As was the case with same-gender 

peers (or the lack thereof), women in the sciences tended to express this sentiment more often 

than their peers in non-science fields of study: 
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You know, as far as women role models, I didn't really have any there at 
Saguaro. I can only think of a handful of women professors. Almost all of my 
professors were men (Monica, chemistry) 

I never had a female professor in physics or astronomy the entire time that I 
was there. Ever. I don't even think there were any [female professors] in 
physics. So there weren't any role models, per se (Erin, astronomy) 

Atmospheric sciences is a small department with a female graduate only about 
every other year. I only had two female professors in all of my thirty-six 
classes I attended at Saguaro, and the rest were men. There really weren't 
many women around (Jennifer, atmospheric sciences) 

Over in the physics department, I very rarely saw any female TA's, any female 
professors. So, no, there weren't any women to look up to (Katie, astronomy) 

I had absolutely no [female role models] whatsoever...In all the schooling 
I've had, I've only had two [women professors] in the hard-core 
sciences and they weren't what I would call great role models (Danielle, 
engineering physics) 

My senior year I had a class ~ an upper-division neurobiology class — and it 
was co-taught by two people. One of [the professors] was a woman. That was 
really the first women in science ~ of any authority ~ other than a TA, that 
had taught me (Anne, biochemistry) 

Again, this finding is not surprising. Table 4.2 provides a summary of the percentage 

distribution of full-time and part-time faculty in four-year colleges and universities by program 

area and by gender. As can be seen in the table, women hold about one-third (32.2%) of all 

full-time faculty positions. At the same time, they hold only about one-tenth (11.5%) of the 

fiiU-time positions in the physical sciences and less than one-fourth (23 .8%) of the full-time 

positions in the biological sciences. In certain non-science fields, such as finance and political 

science, the distribution of full-time women faculty is similar to the sciences; 15.4 percent 

and 17.4 percent, respectively (National Center for Educational Statistics, 1997). 
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Table 4.2 

The Percentage Distribution Of Part-Time And FuU-Time Women Faculty In The 
Physical Sciences, The Biological Sciences, And In All Fields Of Study 

Field Of Stuify Part-Time Faculty Full-Time Faculty 

Physical Sciences 24.4% 11.5% 

Biological Sciences 42.6% 23.8% 

All Fields Of Study 44.6% 33.2% 
SOURCE. National Center for Educational Statistics (1997) 

While comparable statistics are not maintained for Saguaro University, the Office of 

Decision and Planning Support does break down the percentage of full-time women faculty 

at the university overall and by college (see Table 4.3). Of the 1,595 full-time faculty 

members employed at Saguaro, a total of 397 (or 24.9%) are women. In colleges such as 

education and nursing, the proportion of women faculty members is significantly higher than 

the overall average. At the same time, however, in the college of science, women account 

for only 13.8% of fiiU-time faculty members. 

Table 4.3 

The Percentage Distribution Of Women Faculty By College, At Saguaro University 

College Percent of Women Faculty 

Agriculture 20.0% 

Architecture 30.4% 

Business & E*ublic Administration 20.9% 

Education 47.1% 

Engineering & Mines 5 .9% 
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College Percent of Women Faculty 

Fine Arts 38.7% 

36.3% Humanities 

Nursing 

Science 

Social & Behavioral Science 

University Total (All Colleges) 

100.0% 

24.9% 

35.0% 

13.8% 

SOURCE; Saguaro University Office of Decision and Planning Support (1997) 

Overall, nationally, male faculty members in the physical sciences outnumber female 

faculty members at a ratio of about 10:1, for full-time faculty positions, and at a ratio of 

about 5:1, for part-time faculty positions. The respective ratios in the biological sciences 

are 4:1, for full-time faculty positions, and 2:1, for part-time faculty positions. Given these 

statistics, and the statistics at Saguaro University, it is not surprising that women in both the 

physical sciences and the biological sciences spoke of having a lack of strong female role 

models at the university. 

A fourth theme which emerged from the survey and interview data had to do 

with the attitudes and behavior of male peers. Unlike other studies ~ which have 

found that women in science-based fields of study tend to be subjected, on a daily 

basis, to the negative attitudes and behaviors of their male peers (Ehrhart & Sandler, 

1987; Seymour & Hewitt, 1997) ~ most of the women in this study experienced few 

or no problems with their male peers. 

The Attitudes And Behaviors Of Male Peers 
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As noted in Table 4.4, virtually all of the women who responded to the written 

survey indicated that they "strongly agreed" or "agreed" that their classmates had 

treated them with respect. In feet, women in the physical and biological sciences were slightly 

more likely than their non-science counterparts to agree with this statement. Similarly, only 

about 7 percent of the science women and 3 pjercent of the non-science women stated 

that they had "very often" or "often" been treated differently by a classmate because 

of their gender. 

Table 4.4 

The Responses Of Science And Non-Science Women To Selected Survey Items 
Regarding The Attitude And Behavior Of Male Peers 

Survey Item Science Women Non-Science Women 

I feh like my classmates treated me with 
respect. 

96.8% 94.1% 

I felt like I was treated differently by 
another student because of my gender. 

6.4% 2.9% 

Of the women who had either witnessed or experienced differential treatment on the 

part of their male peers, all were in the physical sciences; 

I dated an engineer that was [a member of] Theta Tau, the engineering 
fraternity. And, even though they're a coed fraternity, being a female 
in the fraternity., is not the same as being a man in the fraternity. Talking 
to the females in the organization, getting to know them, they were 
a part of the fraternity. Everyone paid lip service to the fact that they 
were all together...but the reality is, the women were just treated 
differently. They didn't always get included in everything... stuff like 
that. I can't say that it was anything that [the men] did consciously. It's just 
how it was (Robin, chemistry) 
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There would be 25 boys in a class and 2 girls. . . and there were a lot of times 
when we'd form study groups and they boys would [say] 'T don't want to 
woric with the girls because they don't know what they're talking about." A 
lot of the boys spend all their time in physics and engineering, surrounded 
by other men. I don't think they know how to relate to women in their 
classes very much...they didn't know what to say or do. They either 
treated you like one of the guys, which was fine, or they didn't talk 
to you at all (Erin, astronomy) 

Some of the guys [in astronomy] would get a little pushy sometimes...! 
discovered that if you pushed back, they would usually be shocked and kind 
of realize "okay, she knows what she's doing." After that, they would pretty 
much leave you alone (Katie, astronomy) 

None of the women I spoke with, however, seemed to be especially troubled or 

discouraged by the incident(s) they described. Indeed, as was true of the women who had 

spoke of having a lack of same-gender peers and a lack of strong female role models 

at the university, most seemed to write the differential treatment off as part of the 

territory that went along with being a woman in the sciences. As one articulate 

astronomy major asserted, 'There's going to be some discrimination. There's no 

question about it. When you're a female in science, you expect it [and] you learn to blow 

it off. That's just how it is." 

Experiences With Faculty Members 

A final theme that emerged fi-om the survey and interview data had to do 

with the women's experiences with faculty members at the university. As noted in 

Table 4.5, experiences woth faculty members were, for the most part, quite positive. This was 

true for women in the physical and biological sciences and for women in fields of study other 

than the sciences. 
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Table 4.5 

The Responses Of Science And Non-Science Women 
To Selected Survey Items Regarding Experiences With Faculty Members 

Survey Item Science Women Non-Science Women 

Faculty members seemed to care about 
what happened to students. 

77.6% 69.7% 

Faculty members treated women and men 
with equal respect. 

70.0% 79.4% 

Faculty members seemed interested in the 
opinions of both male and female students. 

87.7% 97.1% 

I felt like I was treated differently by a 
faculty member because I was a woman. 

35.5% 20.0% 

Nearly three-quarters of the women who responded to the survey agreed that "faculty 

members treated women and men with equal respect" and that "faculty members seemed to 

care about what happened to students." Likewise, nearly all said they believed that faculty 

members "seemed interested in the opinions of both male and female students." 

A less positive aspect of women's experiences with faculty had to do differential 

treatment. Of the women who responded to the survey, between one-fifth and one-third said 

that they "very often" or "often" felt like they had been treated diflFerently by a faculty 

member because of their gender: 

In my thermodynamics class, the professor seemed to grade the women 
harder than the men. ..what would be an "A" to one student (a man) would be 
a "B" to a woman (Katie, astronomy) 

I felt like some of the male professors had much better and different 
relationships with the men in the class than with the women ...regardless of 
how often the women went to see them (April, general biology) 
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My only negative interaction came from a tenured professor who seated the prettier girls in 
the front of the class...and graded according to his views of physical beauty. But that was 
really the only negative experience [that] I ever had (Martha, molecular and cellular 
biology/Spanish) 

I found myself^ on some occasions, discriminated against by professors 
and teaching assistants. It was not, with few exceptions, truly malicious. I 
think probably nine times out of ten when I noticed [that] I was being 
treated different than a male student, it was ignorance or unintentional 
discrimination rather than [someone saying] "there shouldn't be a woman in 
chemistry" (Melissa, chemistry) 

I worked for a professor in the hjnar lab. .1 was the only female on the project 
that wasn't a secretary. The professor would forget that, though, and try to 
give me secretarial duties. Once, he even asked me if I would babysit his kids 
for him. He just didn't get it at all (Patricia, general biology) 

A few women in the study related what Seymour and Hewitt (1997) refer to as "war 

stories," (p. 244). Although these women had not encountered discrimination or differential 

treatment themselves — a feet which all were quick to assert — they had heard of, or knew 

of, other women who had experienced such treatment: 

I never had any problems, personally...but I think there's a difference in the 
sciences, in being a woman. There's a lot of closeted discrimination or 
something like that going on. I knew other women, other women that 
experienced that, but it never happened to me (Erin, astronomy) 

Rumors about things being said to other women were common. I heard them 
quite a bit. But I never had anything happen to me (Julie, astronomy) 

While I know of some female students that were the unfortunate victims of 
discrimination and/or harassment during their time at Saguaro, I was 
fortunate. . . I received only support (Mary, molecular and cellular biology) 

Of the women who said that they had experienced gender-based discrimination 

and/or differential treatment, some offered explanations for the behavior of their 
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professors. As was true in Seymour and Hewitt's (1997) study, most "assumed that 

their negative experiences with feculty reflected clumsiness, insensitivity, or outdated modes 

of thought rather than intentional discrimination" (p. 246): 

In physics or astronomy or math where a lot of the professors are older, from 
the "old school," and mostly men. . .there were some that just would say things 
like "you '"® "o* doing well in math because you're a girl" or "you shouldn't 
be in this class a year early because you're a girl and you probably can't 
handle it." I think there's still a lot of that going on [and] it's especially bad 
in the sciences and math (Erin, astronomy) 

I didn't see much racism or sexism, except [for] some of the chemistry 
classes. Some of the older professors didn't believe that women should be in 
science (Kelly, chemistry) 

There were some [professors] who were definitely like "what are you doing 
here?" They were in their seventies and had tenure and couldn't get fired... [so 
they] didn't care. I think a lot of it was probably an age thing. A lot of these 
people, if they're 65 years old ...when they were 20, women just didn't do 
astrophysics (Katie, astronomy) 

When asked how they responded to this differential treatment, all of the women I 

spoke with said they had — for the most part — ignored it. Many, in fact, took it as a challenge 

to prove to the faculty member(s) that they were capable of "doing science." As one 

astronomy major asserted; "generally, you could either take [what the faculty said] to heart 

or you could say 'I don't care, I don't think that you're right' and continue doing what you're 

doing ~ that's what I did." 

Differences In The Educational Experiences Of Science 
And Non-Science Women In The Study 

A number of differences existed between the experiences of the science and 

non-science women in the study. Of these differences, three were significant. First, science 
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women were significantly more likely than their non-science peers (p < .01) to feel as if they 

had been treated differently, in a general sense, because of their gender. Second, science 

women were significantly more likely than their non-science peers (p < .04) to feel as if they 

had been treated differently by a faculty member because of their gender. And, finally, science 

women were significantly more likely than their non-science peers (p < .02) to feel as if they 

had no strong female role models at the university. 

At the same time, a number of differences also existed between the experiences of the 

biological science and physical science women in the study. Of these differences, only one 

was significant. Women in the physical sciences were significantly more likely than their 

counterparts in the biological sciences (p < .05) to feel as if they had been treated differently 

by a faculty member because of their gender. 

These differences are not surprising. As researchers (Frazier-Kouassi et al., 1992; 

Manis et al., 1989) have suggested, in majors where the gender balance is at par, or where 

women are in the majority, the atmosphere tends to be more comfortable and the gender 

related problems fewer. In majors where women are in the minority, however, the atmosphere 

tends to be more hostile and the gender-related problems reported greater. This was, with few 

exceptions, the case in this study. 

Summary 

Five themes emerged fi^om the survey and interview data that are useful in helping to 

provide a description of the educational experiences of undergraduate women at Saguaro 

University. The first theme, feeling like "a face in the crowd," had to do with the large size 
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of the university. A number of women talked about feeling overwhehned at Saguaro, of 

these, the majority were concentrated in the biological sciences and in non-science fields of 

study. To compensate for the large size of the university, several women emphasized the 

importance of finding a community. For some women, this community was found in their 

department; for others, it was found in a residence hall, a sports team, or a peer group. 

The second theme, same-gender peers (or the lack thereof), had to do with the 

presence of women students in various fields at the university. Some women, particularly 

those in the physical sciences, talked about feeling outnumbered in their classes; others spoke 

of classes that were "pretty well mixed." Among science women, the lack of same-gender 

peers was perceived as "part of the territory ." 

The third theme, strong female role models (or the lack thereof), had to do with the 

presence of women faculty in various fields at the university. As was true with same-gender 

peers, many of the science women in the study were unable to name more than one or two 

female professors in their discipline. For these women it was, like the lack of same-gender 

peers, perceived as "part of the territory." Of the non-science women that I spoke with, most 

said that they had one or more women faculty members that they considered to be a strong 

female role model at the university. 

The fourth theme, the attitudes and behavior of male peers, had to do with the 

women's experiences with their male classmates. Most women reported having no problems 

with their male peers; of the women who had experienced problems, all were in the physical 

sciences. As was true with the lack of same-gender peers and strong female role models. 
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the m^'ority of the science women that I spoke with said that being treated differently 

by male classmates was — yet, again — "part of the territory." 

The final theme, experiences with faculty members, had to do with the women's 

experiences with their predominantly male professors. Experiences with faculty members 

were, for the most part, quite positive. Some women, particularly those in the sciences, felt 

like they had been treated differently or discriminated against because of their gender. Among 

those women who had experienced differential treatment, the consensus was that it had 

been subtle, infrequent, and more likely to come from a faculty member who was older, male, 

and tenured. The women coped with the differential treatment in different ways: some talked 

to peers, others talked to an advisor or trusted adult. Among non-science women, reports of 

differential treatment were uncommon. 
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CHAPTER FIVE 

THE FACTORS AND/OR CONDITIONS THAT SEEMED TO PLAY A 
ROLE IN THE PERSISTENCE OF UNDERGRADUATE WOMEN 

AT SAGUARO UNIVERSITY 

This study, as discussed in Chapter Three, had two primary goals. First, it sought to 

provide insight into the experiences of undergraduate women in the sciences. These 

experiences are described in Chapter Four. And, second, it sought to contribute to the 

current understanding of the factors and/or conditions that seem to play a role in the 

persistence of undergraduate women in the sciences. 

In reviewing the survey results and the interview transcripts, three themes emerged 

which help describe the fectors and/or conditions that seemed to play a role in the persistence 

of undergraduate women at Saguaro University. These themes included: pre-college 

characteristics, academic good practices, and social support. Within each theme, there were 

a number of sub-themes. 

I will organize the presentation of the findings in this chapter around the themes and 

sub-themes, using survey and interview data to illustrate the results. Specifically, I will 

intersperse study findings with resuUs from the survey, selected quotations from the 

interviews, and references from the literature. As in Chapter Four, I have chosen ~ for 

the sake of convenience — to present the findings for science and non-science women 

together. It is important to note, however, that a number of significant diflferences 

exist between the two groups. I will devote the final portion of the chapter to discussing 

these differences. 
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Pre-CoUege Characteristics 

The first theme which emerged firom the survey and interview data had to do with 

various pre-coUege characteristics that the women in the study described bringing with them 

to Saguaro University. In using the term "pre-coUege characteristics," I am not referring to 

such measures as gender, ethnicity, socioeconomic status, and high school grade point 

average, as have commonly been used in the literature (Bean & Metzner, 1996; Nora, 

Cabrera, Hagedom, & Pascarella, 1996; Pascarella & Terenzini, 1991;Tinto, 1975). I 

am, instead, referring to certain expectations and personal attributes that the women in the 

study described bringing with them to Saguaro These expectations and personal attributes 

included; having an assumption that they would attend college, having aspirations and 

dreams that required a college degree, and an "inner drive" — or, as one chemistry major 

asserted, a "stick-to-it-iveness" — that seemed to help them to persist and graduate. 

Nearly all of the women I spoke with grew up assuming that they would one day 

attend coUege. For some, this assumption was something they had held for as far back as they 

could remember; for others, it seemd to emerge during the middle school and early high 

school years: 

I assumed I was going to go [to college] back when I was in junior high 
school. Both my parents went to college so it seemed like the natural thing [to 
do]. . . I just always assumed I would go (Julie, astronomy) 

I don't think there was. . .ever any time when I wasn't going to go [to 
college]. It was always more a matter of "where are you going to go?" and 
not "are you going to go?" It was probably around middle school. .. when I 
started thinking about where I was going to go and what I was going 
to do (Erin, astronomy) 
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In my &inily, it was just assumed [that I would go to college]. My parents had 
gone to coOege, my sister had gone to college. I don't think it ever occurred 
to me that I wouldn't go to college (Emily, personnel management) 

There was never really a question that I wasn't going to go. Although my 
parents didn't go to college, I knew they valued education... [they] selected the 
house that I grew up in because it was on the bus route to the university. I 
remember back in high school, at one point, I was trying to decide to take 
some standardized test...and my dad said that he would pay for any test I 
wanted to take...he said "don't let money stand in your way — it's 
important and I'll take care of it." So, in my house, there was always a sense 
that [going to college] was very important (Cara, biochemistry) 

There was never any doubt in my mind that I would go to college. It was just 
kind of what I knew that I had to do after high school. My brother went to 
college, my parents went to college...I never had a desire not to go. I guess 
I knew probably by at least 6th grade that I would go to college. And how did 
I come to that decision? I never really gave it a second thought. I just figured 
it was the next step (Kelsey, general studies) 

When asked where this assumption had come fi'om, a number of women cited the 

influence of parents and significant others. Some of the women 1 spoke with had been 

encouraged by teachers or peers to attend college; others said they had grown up knowing 

that college attendance was an expectation their parents held for them. All seemed to see 

going to college as "just something you did." 

The finding that many of the women in the study grew up seeing college as "just 

something you did" is not surprising, given the rates of prior college attendance by their 

family members. Many of the women had parents and/or other close family members who had 

attended or graduated fi-om college. Of the women who responded to the survey, just over 

three-quarters (77.6%) said that their father had attended at least some college. Likewise, just 
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under three-quarters (72.0%) said that their mother had attended at least some college. When 

asked if anyone else in their family — other than their father or mother — had attended 

college, 89 .9 percent of the women responded aflBrmatively. 

Table 5.1 presents a summary of the college-going and degree attainment rates for the 

parents of the science and non-science in the study. As noted in the table, science women 

were slightly less like than non-science women to have parents who attended and graduated 

from college. Similarly, non-science women were more likely than science women to have 

parents who had earned a bachelor's degree or higher. Nevertheless, the college-going and 

degree attainment rates of the women's family members seemed to be quite high 

Table 5.1 

College-Going And Degree Attainment Rates For The Parents 
Of Science And Non-Science Women 

Science Women Non-Science Women 

Father Attended College 69.4% 85.7% 

Father Graduated From College 59.7% 65.7% 

Highest Degree Held; AA 11.3% 2.9% 

Highest Degree Held; BA 16.1% 31.4% 

FCghest Degree Held: MA 19.4% 14.3% 

Highest Degree Held; PhD 4.8% 2.9% 

Highest Degree Held; Other 8.1% 14.3% 

Mother Attended College 72.6% 71.4% 

Mother Graduated From College 51.6% 54.3% 

Highest Degree Held; AA 9.7% 2.9% 
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Science Women Non-Science Women 

Highest Degree Held; BA 27.4% 34.3% 

Highest Degree Held: MA 11.3% 17.1% 

Highest Degree Held; PhD 1.6% 

Highest Degree Held: Other 1.6% 

A Family Member(s), Other Than 
Mother Or Father, Attended 
College 

88.5% 91.4% 

A number of studies, in recent years, have looked at the role that such factors as 

gender, parental levels of education, and the encouragement of significant others (including 

the encouragement of parents, peers, and faculty members) play in students' college 

attendance. Although no relationship has been found to exist between gender and 

college attendance (Marini & Greenberger, 1978; Stage & Hossler; 1989), both parental level 

of education and the encouragement of significant others — especially the encouragement of 

parents and peers ~ have been found to be positively associated with college attendance. 

Carpenter and Fleishman (1987), in their study of the link between college plans and 

college attendance among Australian students, found that a strong relationship existed 

between parental levels of education and students' college enrolhnent. Similarly, Hossler 

and Stage (1992), in their study of the effects of parental education on the postsecondary 

plans of ninth graders, found that parental levels of education were the best predictor 

of parents educational expectations for their children. Other studies have had similar 

findings (Astin, 1975; Cope & Hannah, 1975). 
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A recent report by the National Center for Educational Statistics (1998) considered 

the persistence and degree attainment rates of first-generation and non-first-generation coUege 

students. As noted in Table 5.2, students whose parents had earned a bachelor's degree or 

higher were significantly more likely to persist and graduate than students whose parents had 

attended either some college or no college. Among first-generation students who enrolled 

at a public four-year college or univesity, only about one-third (34.1%) attained a 

bachelor's degree; among non-first-generation students, the degree attainment rate was 

nearly 17 percentage points higher (51.8%). 

Table 5.2 

The Bachelor's Degree Attainment Rate Of Students Enrolled At Public Four-Year 
Colleges And Universities, By First-Generation Status 

First-Generation Status BA Degree Attainment Rate 

First-Generation Student 34.1% 

Non-First-Generation Student 51.8% 

Parents Have Some College 46.2% 

Parents Have A Bachelor's Degree Or Higher 55.3% 
SOURCE: National C«niter for Educational Statistics (1998) 

In his comprehensive review of the literature on parental levels of education and 

student persistence, Skaling (1971) found that parents' level of formal education was the 

single most powerful predictor of persistence and degree attairmient among traditional-age 

students. This is likely for two reasons: first, parental levels of education tend to be tied in 

with income, which has been shown to make a difference in college attendance and degree 
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attainment; and, second, students whose parents have attended college are more likely to 

assume that they belong on a coUege campus, another factor that has been shown to make a 

di£ference in college attendance and degree attainment. 

From this research, it is known that students whose parents have either attended or 

graduated from college are more likely than students w^ose parents are not similarly educated 

to grow up with the expectation that they, too, will attend coUege. Other research has focused 

on the relationship between the encouragement of significant others and college attendance. 

Investigators of student college choice have consistently found that the amount of 

parental encouragement and support for higher education is related to the likelihood of 

college enrollment (Carpenter & Fleishman, 1987; Conklin & Dailey, 1981). Likewise, a 

relationship exists between college attendance and the encouragement of peers and others 

(Ekstrom, 1985; Falsey & Heyns, 1984; Jackson, 1986; Russell, 1980). Thus, students who 

receive support from parents, peers, and teachers to attend college appear to be more likely 

to enroll in higher education than students who do not receive such support. 

Succinctly stated, students whose parents have attended coUege — and whose parents 

encourage them to attend college — are more likely to attend college than students whose 

parents are not similarly educated and/or encouraging. Likewise, students who receive 

support and encouragement from peers and/or teachers to attend college appear to be more 

likely to do so than students who do not receive such support and/or encouragement. With 

parents and family members who had attended college, and a great deal of support and 

encouragement from others, the women in this study seemed destined to attend college. 
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Prior college attendance by family members and the encouragement of significant 

Others were not the only factors that led the women in the study to assume that they would 

attend college. A number of the women that I interviewed spoke of having aspirations and 

dreams that required a college degree. For these women, going to college was seen as an 

assumed "next step" in moving toward their desired career. 

Whenever I thought about anything I would do as a grown-up, I would 
always have to have a skill. . .! always wanted to do something you would have 
to get an education for. Pretty much from the 7th or 8th grade, I would 
think "T can be an accountant." Or, I was thinking about the air force 
and being a pilot or something. All of the dreams I had required a college 
degree (Danielle, engineering physics) 

All the way back to elementary school, I was always looking at being an 
astronaut or a veterinarian or something.. . what I wanted to do required a 
coUege degree, so or course I was going to go to college (Robin, chemistry) 

It was about 7th or 8th grade, I picked up a book by Carl Sagan that was 
called Cosmos...it was then that I decided I wanted to do astronomy. I didn't 
know what it entailed, had no idea about what it was, but I knew it was what 
I wanted to do (Erin, astronomy) 

I was always interested in the sciences. I knew I wanted to do that, and you 
can't do that without a college education. Since about 10th grade, I knew 
that's what I wanted to do (Michelle, chemistry) 

Research on the relationship between educational and career aspirations and college 

attendance has been somewhat inconclusive. Nevertheless, it appears that student educational 

aspirations and career plans, like parental levels of education and the encouragement of 

significant others, are positively associated with college enrollment and, indirectly, with 

student persistence (Dahl, 1982; Hilton, 1982; Stage & Hossler, 1989). 
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Not only did a number of the women that I spoke with assume that they would attend 

college ~ and have aspirations and dreams that required a college degree — but they also 

spoke of having an 'Inner drive" that seemed to help them to persist and graduate. For these 

women, persisting and graduating from college was a goal they had set for themselves that 

they were determined to attain: 

I worked really hard. I did a lot of things on my own and I picked 
things up very quickly. But, also, I'd say that if things got difficult, I 
wouldn't start thinking 'T can't do this, it can't be done"...I pretty 
much had set goals [for myself] and I made sure I reached them. There was 
never a question in my mind that I wouldn't graduate (Danielle, engineering 
physics) 

I never thought that I wouldn't graduate, if that makes sense. I think that 
there was never a thought of not passing a course and not graduating. I 
went to Saguaro with specific goals and was pretty much set on reaching 
them (Nicole, communications) 

A lot of [why I was able to persist], I think, is in here \gestures to self]. Being 
stubbom enough, being determined enough to know that the goal is this and 
here's all the stuff I had to do [to attain it]. You just jump the hurdles. A lot 
of stuff in school is just jumping over the hurdles people put in front of 
you. If you're willing to jump through the hoops, you can make it. You can 
get through abnost anything if you're determined. I had a goal — to get this 
bachelor's of science degree in astronomy — and I was going to do whatever 
it took to attain it (Erin, astronomy) 

Graduating from college was a goal and I attained it. There was never any 
question. Come hell or high water, I was getting the damn degree! I just knew 
I had to do it (Katie, astronomy) 

When asked where their determination had come from, a number of the women spoke 

of an "irmer drive" that had been instilled in them during childhood: 

Growing up, my parents told me "you can accomplish anything — can't is not 
an option." I always held on to that (Danielle, engineering physics) 
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Something had been ingrained in me as a child to say "I can do this." I 
remember sitting down to study, getting frustrated, and slamming the book 
shut. And then saying, ten minutes later, "you can do this." That came from 
inside me. I don't know where that ever got planted in there, but it did and I 
think that was a lot of it [being able to persist] (Cara, biochemistry) 

It never occurred to me to [not graduate]. It kind of goes back to my parents 
because, in my family, once you start something you will finish it. It doesn't 
matter how unpleasant it is. They [instilled] that "stick-to-it-iveness" in me 
early on. Once I got to college, it was like "I'm here, of course I'm going to 
finish it" and it just literally never occurred to me differently. So. .1 did what 
was required to get the degree (Robin, chemistry) 

Academics have always been a big thing for me. Doing anything less than your 
best was never an option in my family.. I'm the oldest child and always have 
been an overachiever and perfectionist... As far as my motivation goes, that 
came from something that was instilled in me in my childhood. I think that my 
success was based on how I was raised and the study habits I developed in 
grade school (Lisa, molecular and cellular biology) 

Speaking with the women in the study, I came away with a feeling that many of 

them had been "primed" to succeed — that is, to persist and graduate — before ever 

setting foot on campus at Saguaro University. Not only did the majority of the women 

who took part in this study have parents and/or others family members who had attended 

and/or graduated from college, but they also spoke of growing up with the assumption that 

they would attend college. Beyond assuming that they would attend college, many said that 

their career aspirations and dreams required a college degree. More importantly, all seemed 

to have an "inner drive," or a commitment to their goals, that made a difference in their ability 

to persist in the face of adversity and do what was necessary to graduate. 

A number of studies, in recent years, have considered the role that goal commitment 

plays in student persistence. According to these studies, students who are highly conmiitted 
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to a goal are more likely to achieve it. As Tinto (1993) has asserted, "highly motivated or 

committed persons presumably are those who are willing to commit themselves fully to the 

attainment of a valued goal" — in this case, persisting and graduating from college ~ "and will 

expend the energies and resources required to do so" (p. 111). 

The commitment to persevere describe by Tinto (1993) seemed to be true of the 

women in this study. Virtually all saw college as a valued goal, likewise, virtually all were 

willing to expend the energy and resources required to persist and graduate. The 

detomination and commitment of the women in the study to persist and graduate was 

evidenced, as well, in a second theme that emerged from the survey and interview data: the 

use of academic good practices. 

Academic Good Practices 

A second theme which emerged from the survey and interview data had to do with 

various academic good practices that the women in the study engaged in as undergraduates 

at Saguaro University. These "academic good practices" are summarized in Table 5.3. 

Table 5.3 

The Percent Of Women Who "Very Often" Or "Often" Engaged In Various 
Academic Good Practices At Saguaro University 

Academic Good Practice Percent Who Engaged In 

Thought about practical applications of material I learned 
in class. 

Studied for an exam with other students from my class. 

Formed a study group with other students from my class. 

71.4% 

58.2% 

57.1% 
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Academic Good Practice Percent Who Engaged In 

Worked on a project with other students from my class. 

Made outlines from class notes or readings. 

Tested my understanding of some scientific principle by 
seeing if I could explain it to another student. 

Worked with a faculty member on a research project. 

Attempted to explain an experimental procedure to a 
classmate. 

Showed a classmate how to use a piece of scientific 
equipment. 

Made an appointment to meet with a faculty member in 
his/her oflBce. 

Did additional readings on topics that were introduced 
and discussed in class. 

Went to a tutor for help with a class assignment. 

As can be seen in Table 5 .3, neariy three-quarters (71.4%) of the women in the study 

said that they "very often" or "often" thought about practical applications of material they 

learned in class. Likewise, more than half (53. l%-58.2%) of the women said that they "very 

often" or "often" worked with other students from their class on projects and in study 

groups. While less than half of the women who responded to the survey said that they "very 

often" or "often" worked with or met with faculty members outside of class, these 

interactions were cited in the interviews as making a difference in persistence much more 

often than were interactions with peers. 

Thus, based on the interview data, some of the "academic good practices" presented 

in Table 5.3 seemed to have a greater impact than others for the women in this study. This 

53.1% 

53.0% 

52.6% 

50.0% 

41.2% 

33.7% 

28.5% 

21.5% 

19.4% 
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was particularly true of out-of-class experiences with faculty members — including 

advising/mentoring relationships and working together on research projects — and experiences 

with peers in study groups. 

A number of the women I interviewed talked about the role that faculty members and 

advisors had played in their ability to persist and graduate. This was especially true of women 

who had majored in the physical and biological sciences. For these women, faculty members 

not only provided them with support, but also helped them to stay focused and on track; 

I had a professor in the astronomy department who I knew from before ...and 
who was a very good friend. I'd say that's probably a big thing in staying 
focused: finding someone — a professor, a TA, a grad student — who is in the 
field that you want to go in to and who is totally supportive... Anytime I 
needed something, I knew I could go over there [and talk to him about it]. I'm 
still in contact with him all the time (Erin, astronomy) 

I found that if there was something I needed and it wasn't being provided, I 
would go to the professor and ask. Most of the time I would get [what I had 
asked for], I don't think there was ever an instructor that said "no" to me. In 
my introductory physics class, I called my instructor so often that it got to the 
point that he knew my voice. I made it a point to get to know my professors 
in every class... it really made a big difference for me (Paula, general biology) 

I had good rapport with two advisors on campus and they really helped me 
out. . .I'd go in and see them once or twice a semester and just say "these 
are the classes I'm taking, this is what I'm doing, does this sound okay?" and 
that sort of thing.. I've heard nightmare stories about people who got through 
four years of college and take these classes and don't talk to anybody and find 
out that the classes they've taken don't count ~ and I decided that wasn't 
going to happen to me. I ended up having a lot of benefits from knowing my 
advisors (Anne, biochemistry) 

Of the eleven women I interviewed who had done undergraduate research with a 

feculty member, nearly all said that it had been a very positive experience for them. A 
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few even went so far as to say that it had been a defining experience for them during their 

time at Saguaro: 

Probably, bar none, the most powerful source of confidence I gained was 
getting involved with a research group at the university (Melissa, chemistry) 

The person I ended up doing my undergraduate research with was very 
supportive and very patient, so my undergraduate research was probably one 
of the highlights of my time at Saguaro. Instead of treating me like a lab slave 
he gave me my own project, my own system, and let me figure out how I was 
going to do things. Woiidng in the lab is one of the biggest things I remember 
fi-om being an undergraduate (Robin, chemistry) 

I was in the Undergraduate Biology Research Program, but I working in a lab 
for a year prior to joining that . . .the best thing I got out of my experience [at 
Saguaro] was working in the lab that I worked in. I think working in the lab 
was actually the biggest part of my education. . . it really helped me a lot to 
have that one-on-one contact with a professor who was interested in seeing 
me learn and succeed (Patricia, molecular and cellular biology) 

The summer between high school and college, I got to talk with a professor 
in the neurobiology division at Saguaro and she was really inspirational. From 
the very first meeting, she was very passionate about her research and she 
talked [to me] about it in a way that I could understand. Meeting with her, she 
really sparked my interest and, luckily, when I did enroll my fi^eshman year I 
started working in her lab. It was definitely the number one experience I'd 
point to during my time [as an undergraduate] at Saguaro (Mary, molecular 
and cellular biology) 

A number of studies have examined the relationship between non-classroom 

interactions with fecuhy members and persistence. Many have found that a connection 

exists (Bank, Slavings, & Biddle, 1990; Nora, Cabrera, Hagedom, & Pascarella, 1996; 

Terenzim & Pascarella, 1980). Flores (1992), in her study of the characteristics that lead to 

degree completion among Hispanic college students, found that students who had "more 

numerous informal contacts with faculty members outside of class each semester" and who 
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had "established a personal relationship with at least one faculty member" were more likely 

to persist and graduate than students who had not made those connections (p. 11) 

The relationship between non-classroom interactions with faculty members and 

student persistence seems to be especially important for women students. In their examination 

of the differential impacts of academic and social experiences on college-related 

outcomes, Nora and his colleagues (1996) found that the relationship between persistence 

students' non-classroom interactions with faculty members was significant for women but not 

for men. As they assert, "for women, the most significant positive effect on persistence came 

from mentoring experiences in the form of non-classroom interactions with faculty" (p. 447). 

In addition to talking about their experiences working with faculty members, and 

about the role that feculty members played in their ability to persist, a number of the women 

I interviewed spoke of forming study groups with other students from their classes and of 

the diflference that these groups had made for them. This was especially true of women in the 

physical and biological sciences; 

Quite naturally we formed study groups in the upper-division chemistry 
courses. We just couldn't do it by ourselves ~ the work was that hard. Not 
only that, but the people I studied with became much more supportive 
and much closer fnends. Without those study groups, I would not have 
made it (Melissa, chemistry) 

We formed study groups quite frequently. There were usually four or five 
people and, you know, we almost had to [in order] to get our homework 
done. I think we learned that way too, though. Those who know it teach the 
others and you end up learning it even better. So, yeah, I was in a lot of study 
groups. . .it really helped me out (Michelle, chemistry) 
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There were six or seven of us who were MCB majors who, for the last three 
years, had all our classes together. We would study together constantly. All 
the time. We were able to help each other out, to teach each other For 
me, always being on the high side of the spectrum with understanding and 
with grades, it was good for me to help explain to those who didn't 
understand it as well. It always reinforced my learning (Lisa, molecular and 
cellular biology) 

I did [study groups] for biochemistry, mainly. I formed study groups, too, for 
some of my math classes. Usually it was my best friend and this other person 
I went to high school with. We studied biochemistry together and it was 
invaluable. Absolutely invaluable (Cara, biochemistry) 

I always looked forward to study groups. They weren't always studying — we 
would talk about what was going on, gossip, all that. It was sort of like a 
social hour, but you were doing something productive. . .and if you ran into a 
problem, maybe someone [else] could teach it better than the professor.. .By 
doing that, it forced us to learn it really well. . . the study group get-togethers 
were a lot of fim and definitely were very helpful (Kelly, chemistry) 

Speaking with the women in the study, it became obvious that study groups served 

different purposes for different women. For some, the groups provided an important source 

of social support and connection; for others, they provided a chance to complete lengthy 

homework assignments or to reinforce material mastery. A common thread which ran 

through the women's accounts of their experiences with study groups was the role that 

these study groups played in helping them to get through their coursework. 

Few, if any, studies have considered the impact of academic good practices on college 

persistence. It seems to go without saying, however, that such practices may make a 

difference for some groups of women, such as women in the sciences. Nora and his 

colleagues (1996) found that academic achievement — as measured by college GPA — is 

associated with student persistence (also, in Bean & Metzner, 1985; Cabrera, Nora, & 
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Castenada, 1993; Stoecker, Pascarella, & Wolfe, 1988). Given that academic good practices 

such as study groups, tutoring, out-of-class into^cdons with faculty members and academic 

counseling play a direct role in enhancing academic achievement — and that academic 

achievement is related to persistence — it should follow that academic good practices play 

a role in student persistence (Nora et al, 1996). 

Whether academic good practices play a direct role in student persistence or not 

remains to be seen. For the non-science women in this study, academic good practices did 

not seem to make any sort of significant difference. While they engaged in good practices at 

rates that were, in many cases, significantly lower than those of their counterparts in the 

sciences, they still persisted and graduated. Among science women, however, it appeared 

that some academic good practices — particularly out-of-class experiences with faculty 

members and experiences with study groups — seemed to play a role in their ability to persist. 

Social Support 

A third theme which emerged fi-om the survey and interview data had to do 

with social support and the role that it seemed to play in the ability of the women in the 

study to persist and graduate. A number of different sources of social support were cited 

by the women I interviewed; these sources of support included family, fiiends, faculty 

members, and advisors; 

Anything that came up that would have brought me down or prevented 
me from going on.. . I always had my advisor there going "don't worry 
about it . you're doing fine." Always having that voice behind me pretty 
much took care of a lot of the obstacles that I faced and helped me to keep 
going (Robin, chemistry) 
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I think a lot of it [being able to persist] has to with support. . .! have a very 
very supportive fknily. They were really willing to help me out. I think that's 
a big part of it — being able to persist — your environment and the people that 
surround you and whether or not they're understanding of what you're going 
through (Arme, biochemistry) 

There were times when I would get discouraged, but all my friends were 
around me. They would help me get through it. I think that definitely helped 
me to be able to persist — having a great fiiend base who knew what I was 
going through (Katie, astronomy) 

Quite often, the women I spoke with cited having multiple sources of support. For 

these women, different sources of support served different functions: 

My femily was very supportive. Pretty much everyone in my family has gone 
to college. Also, a lot of them were in engineering and science, too, so they 
were all kind of interested in what I was doing...they were encouraging 
and were excited for me. It was a purely supportive relationship. Then, there 
were the advising people, the people in the Honors Center, some of my 
classmates — but probably more of my personal friends — my family and, of 
course, the people in the lab. . . I had a lot of support to help me get 
through (Mary, molecular and cellular biology) 

I had friends who were going through the same types of things I was and 
they were great. I had other fiiends who weren't going through the same 
thing — they had different majors ~ so they were just a totally different kind 
of support. Then there was my family and [my] faculty mentor.. .1 had a lot of 
support to get me through (Patricia, MCB) 

My family was definitely always there for me and they encouraged me to do 
well ...I had a lot of friends, too, especially on the diving team. I didn't have 
any problems with academics at all, but if I was stressed for a week or 
something I knew my fiiends would be there for me. Knowing I could count 
on them was a big thing... (Jill, sociology) 

Only a few studies have considered the direct impact of social support on student 

persistence. The results of these studies have been, for the most part, positive. In their recent 

study on the effects of social support on undergraduates' decisions to persist or depart from 
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higher education. Bank, Slavings and Biddle (1990) found that social influence matters 

substantially. Controlling for ability levels, grades, academic majors, and other student 

characteristics, they found the effects of social influence on students' persistence to be 

significant; this was true of peers, faculty members, and parents. Similarly, Nora and his 

colleagues (1996) have found that students' interactions with peers and developing close 

personal relationships with other students are related to persistence. 

Bean and Vesper (1992), in their recent study on the impact of social influence on 

persistence, have also considered the role that outside support plays in students' ability to 

persist and graduate. In their study, they suggested that "the more dependent a student is on 

previous socializing agents" ~ including parents, peers, and high school mentors— "the less 

likely the student is to leave college before graduating" (p. 3). Like Bank, Slavings and 

Biddle (1990), Bean and Vesper found the impact of social influence on students' persistence 

to be significant. 

More often, the impact of social influence on student persistence has been considered 

in indirect ways. Bean and Metzner (1996), in their conceptual model of nontraditional 

student attrition, included a variable which attempted to measure the effects of outside 

encouragement on student persistence. Other studies have focused on the somewhat 

different — yet related — constmct of social integration and its impact on student persistence 

(Braxton, Vesper, & Hossler, 1995; Pascarella & Chapman, 1983; Pascarella & Terenzini, 

1980;Tinto, 1975). In general, this research has provided support for the existence of a 

relationship between social influence and a students' ability to persist. 
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More research is needed to determine if social support does play a direct role in 

student persistence and, if so, what that role is. For the women in this study, however, the 

support and encouragement of parents, peers, faculty members, and advisors seemed to 

have some sort of an impact on their ability to persist and graduate. 

It is unlikely that pre-college expectations and personal attributes, academic 

good practices, and social support were the only factors that played a role in the 

persistence of the women in this study. Likewise, it is doubtful that any one of these 

factors, alone, made a significant difference in the women's ability to persist. Instead, the 

persistence of the women in this study was more than likely the result of a complex interaction 

between a number of factors, including ~ but not limited to — those discussed above. 

Persistence = A Complex Interaction Of Factors 

A number of the women I interviewed, when asked to discuss why they had been 

successful in graduating from Saguaro University, said that a "combination of things" had 

made a difference for them; 

I think it's a combination of things, and I think it depends on the person 
because there are people who have different issues in their lives. For me, it 
was a big combination of family [support] and opportimity and living in the 
right city that had a great astronomy program.. .1 think a lot of it may have to 
do with [luck], I think it starts with you. There's other stuff that can happen 
to make it easier, and there's other stuff that can happen to make it hard. But 
it ends up just being whether you really want it enough or not. Maybe 
it's not luck, but what? Personal determination is really the only way I can 
describe it (Erin, astronomy) 

I worked hard at it. I had family support. Peer support in all of my classes. A 
lot of study groups. We kind of helped each other along ~ it wasn't a 
competition. That makes for a good work environment, for sure. Also, I got 
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to know people in my classes. I think that helped a lot because we would 
help each other out and would work together on a lot of things — group 
projects, studying for tests, and things like that. Those things all made a 
difference (MicheUe, chemistry) 

Having pretty good professors [made a difference]. Most of the professors 
wanted you to master the material and feel good about having learned 
somethii^. And my parents were always really excited about what I was doing 
so they encouraged me. My friends , were all academically motivated so it was 
good to have that crowd around. My advisors were really good, too, and the 
people in the Honor's Center. There was a lot of positive encouragement the 
whole way through (Mary, Molecular and Cellular Biology) 

Part of it was determination, on my own part — having an expectation of 
myself that I would do that [persist and graduate]. Also, the support I 
received there. I didn't want to let other people down. And then, by 
the time I was finishing up, I knew that I wanted to go on to grad 
school. Really, I would have to say that it was a combination of things that 
made a difference for me (Kristen, anthropology) 

In Chapter One, I reviewed the characteristics of persisters in science, math, and 

engineering (Seymour & Hewitt, 1997), and the characteristics thought, by researchers, to 

play a role in student persistence (Bean, 1985; Pascareila, 1980; Tinto; 1975). From these 

two bodies of research, it is possible to identify what factors — beyond hard work 

and ability — seem to play a role in student persistence. These factors include, having parents 

who are educated, having significant others (including family members and peers) who are 

supportive, having an independent sense of confidence in one's own abilities, forming mutual 

help groups and/or study groups with other students, having frequent non-classroom contacts 

with faculty members, and being committed to the goal of persisting and graduating. 

The women who took part in this study had, for the most part, many of these factors 

in their favor. Nearly all came from families where education was valued; over three-quarters 
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had fathers or mothers who had graduated from college. Likewise, most had a great deal of 

support and encouragonent along the way. A characteristic common to nearly all the women 

I spoke with was a strong sense of determination, persisting and graduating from college was 

seen as a valued goal, and they were set on doing whatever was necessary to achieve it. 

DifTerences In The Factors And/Or Conditions That Seemed To Play A Role In The 
Persistence Of Science And Non-Science Women In The Study 

A number of differences existed in the factors and/or conditions that seemed to play 

a role in the persistence of the science and non-science women in the study. Of these 

differences, four were statistically significant; all were related to academic good practices. 

Table 5.4 provides a summary of the statistically significant differences that existed 

between the science and non-science women in the study. As noted in the table, science 

women were significantly more likely than non-science women to form study groups with 

other students, to engage in research projects with a faculty member, and to seek tutoring. 

Table 5.4 

Statistically Significant Differences In The Factors And/Or Conditions 
That Seemed To Play A Role In The Persistence Of Science And 

Non-Science Women At Sagnaro University 

Variable n Mean SD t-value Significance 

EXAMGRP (studied for an exam with other students from my class) 

Science 63 2.0484 1.165 

Non-Science 35 2.5714 .979 

Total 98 -2.36 .02 
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Variable n Mean SD t-value Significance 

FACRSRCH (worked with a faculty member on a research project) 

Science 63 .3871 .491 

Non-Science 35 .7143 .458 

Total 98 -3.29 .002 

STUDYGRP (formed a study group with other students from my class) 

Science 63 2.0000 1.040 

Non-Science 35 2.6857 1.051 

Total 98 -3.10 .003 

TUTOR (went to a tutor for help with a class assignment) 

Science 63 3.4032 1.260 

Non-Science 35 4.0857 1.011 

Total 98 -2.91 .005 

As previously discussed, few ~ if any ~ studies have considered the impact of 

academic good practices on college persistence. This is particularly true for women in 

science-based fields of study. It is, therefore, difiBcuh to know why women in science are 

more likely to engage in acadenuc good practices than their non-science counterparts. 

Perhaps women who opt to major in science-based fields of study are more likely to 

have engaged in academic good practices as high school students than women who opt to 

m^or in non-science fields of study. That is, perhaps there is something about women who 

choose science majors that makes them more likely to engage in academic good practices 

than women who choose non-science m^ors. Or, perhaps, women who major in the sciences 
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are "forced" to engage in academic good practices by the "hardness" of their major. That 

is, perhaps women who major in the sciences learn to engage m academic good practices 

while in high school or college. More than likely, it is some combination of both. Until further 

research is done, however, the connection will remain unclear. 

While the use of academic good practices did not seem to make any sort of difference 

in the persistence of non-science women — they did not engage in them frequently, yet still 

managed to persist and graduate — it is important to consider the significance of using them 

fiirther. Perhaps, for science women, the use of academic good practices offsets aspects of 

the chilly climate they experience. To fiilly understand the importance of academic good 

practices, and whether they make any sort of significant difference in the ability to persist 

among women students, fiirther research is necessary. 

A few additional findings merit mention at this point. Although these findings did not 

reach statistical significance, they represent important differences between the science and 

non-science women in the study. Science women were not only more likely than non-science 

women to engage in academic good practices, but they were also more likely to find their 

classes intellectually stimulating, to have an undergraduate grade point average of 3 .00 or 

higher, and to currently be enrolled in graduate or professional school. 

As was true with the likelihood to engage in academic good practices, it is difficult 

to know why these differences exist. Few — if any — studies have compared women who 

major in science and non-science fields of study. Seymour and Hewitt (1997), in their 

landmark study of why undergraduates leave the sciences, looked at science persisters and 
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non-persisters. Among both the women and the men, they found no significant academic 

differences between those who persisted and those who departed. Again, future research is 

needed to examine the background and experiences of science and non-science women. 

Summary 

Three themes emerged fi"om the survey and interview data that are useful in helping 

to provide a description of the factors and/or conditions that seemed to play a role in the 

persistence of undergraduate women at Saguaro University. The first theme, pre-college 

characteristics, had to do with certain expectations and personal attributes that the women 

in the study described bringing with them to Saguaro. These expectations and personal 

attributes inchided; an assumption that they would attend college, having aspirations and 

dreams that required a college degree, and an "inner drive" — or, as one chemistry major 

asserted, a "stick-to-it-iveness" — that seemed to help them to persist and graduate. 

The second theme, academic good practices, had to do with various academic good 

practices that the women in the study engaged in as undergraduates at Saguaro. These 

good practices included: studying for an exam with other students, making an appointment 

to meet with a faculty member in his/her oflSce, and working with a faculty member on a 

research project. The women who took part in the study were especially likely to talk about 

the impact of student groups and interaction(s) with faculty members on their ability 

to persist. Among these women, science majors were significantly more likely than their 

non-science counterparts to engage in academic good practices. 

The third, and final, theme had to do with social support and the role that it seemed 
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to play in the ability of the women in the study to persist and graduate. A number of different 

sources of social support were cited by the women I interviewed; these included family 

members, friends, faculty members, and advisors. Among the women in the study, different 

sources of support saved difieroit functions. For most of the women, it was the support and 

encouragement of others that seemed to make a difference in their ability to persist. 

It is unlikely that pre-coUege expectations and personal attributes, academic good 

practices, and social support were the only factors that played a role in the persistence of the 

women in this study. Likewise, it is doubtful that any one of these factors, alone, made a 

significant difference in the women's ability to persist. Instead, the persistence of the women 

is this study was more than likely the result of a complex interaction between a number of 

factors, including ~ but not limited to — those discussed in this chapter. 
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CHAPTER SIX 

SUMMARY AND CONCLUSIONS 

In the previous five chapters, I have discussed the rationale, the methodology, and the 

findings of this descriptive and exploratory study on the factors and/or conditions that seem 

to play a role in the persistence of undergraduate women in science-based fields of study In 

this final chapter, I will return to the research questions and conceptual fi-amework outlined 

in Chapter One — and to the overview of the literature presented in Chapter Two ~ and will 

use them to fi'ame the study's significant findings. The ch^er will conclude with a discussion 

of the implications of the study, and will offer suggestions for fiiture research. 

From a selective review of the literature, four research questions evolved to guide this 

exploratory study. Taken as a collective whole, these four questions sought to provide insight 

into the experiences and persistence of undergraduate women in science-based fields of study: 

1. How do women who entered college as first-time, fiill-time fi-eshmen in the physical 

and biological sciences describe their educational experiences in these science-based 

fields of study, and what do they believe are the factors and/or conditions that played 

a role in their ability to persist and graduate? 

2. How do women who entered college as first-time, fiill-time fi-eshmen in fields of 

study other than the physical and biological sciences describe their educational 

experiences in these non-science fields of study, and what do they believe are the 

factors and/or conditions that played a role in their ability to persist and graduate? 
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3. Do women who persisted and graduated in the physical and biological sciences 

describe their educational experiences, in these science-based fields of study, in a 

similar or a different way fi'om women who persisted and graduated in other (non-

science) fields of study? 

4. Do women who persisted and graduated in the physical and biological sciences 

describe the fectors and/or conditions that they believe played a role in their ability to 

persist and graduate, in these fields of study, in a similar or a different way from 

women who persisted and graduated in other (non-science) fields of study? 

Two methods were used to gather data on these research questions: a survey and 

semi-structured interviews. In interpreting the women's survey and interview responses, a 

conceptual framework that drew on salient constructs taken from two bodies of scholarly 

research ~ the research on women students in higher education and the research on student 

persistence and graduation rates in higher education ~ was used. 

The conceptual framework, as described in greater detail in Chapter One, included 

four constructs: the presence of gender related patterns in the intellectual development of 

college students (Baxter-Magolda, 1992, 1995); the role of self-eflBcacy in the achievement 

of science outcomes for women students (Leslie & Oaxaca, 1993, 1997, 1998); the 

characteristics of "switchers" and "persisters" in science-based fields of study (Astin & Astin, 

1993; Seymour & Hewitt, 1997); and the factors that are thought, by researchers, to 

play a role in student persistence and graduation rates in higher education (Bean, 1982, 198S; 

PascareUa, 1980, 1985; Tinto, 1975, 1987). 
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The Educational Elxperiences Of Undergraduate Women 
At Saguaro University: A Summary 

When asked to describe what it was like being an undergraduate at Sagiiaro, almost 

aU of the women I spoke with talked of feeling like "a face in the crowd." Large class sizes 

led a number of women to describe Saguaro as "impersonal" and "overwhelming." To 

compensate for the large size of the university, many women emphasized the importance of 

finding a "community." For some, this community was found in an academic department; for 

others, it was found in a residence hall, on an athletic team, or within a peer group. 

Other descriptions of Saguaro had to do with the presence (or lack) of same-gender 

peers and role models in certain academic departments, and with the attitudes and behavior 

of fecuhy members and males peers. While some women spoke of feeling "outnumbered" in 

their major or of experiencing differential treatment, most did not. Science women and 

women in "traditionally male" fields of study, such as finance, tended to be more likely to 

experience gender-related problems than their peers. 

Overall, the educational experiences of the women in this study were ~ for the most 

part ~ positive. Nearly all of the women who took part in the study talked about the large 

size of the university, yet said they were able to make it less "overwhelming" by getting 

involved in on-campus organizations. With regard to same-gender peers, strong female role 

models, the attitudes and behavior of male peers, and experiences with faculty members, most 

non-science women were unaflfected. Those science women who were affected, and who had 

experienced gender-based differential treatment, tended to dismiss it as being "isolated." 
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DiiTerences In The Educational Experiences Of Science 
And Non-Science Women At Saguaro University: A Summary 

Science women tended to experience more aspects of a "chilly climate" at Saguaro 

than their non-science peers. They were much more likely to have experienced or witnessed 

gender-based problems, such as differential treatment, and were much less likely to say that 

they had strong female role models to look up to. Most of the science women I spoke with 

downplayed these differences, either writing them off as "part of the territory" that went along 

with being a woman in science or seeing them as the result of "blatant ignorance" on the part 

of male faculty members and peers. 

The Factors And/Or Conditions That Seemed To Play A Role In The 
Persistence Of Undergraduate Women At Saguaro University: A Summary 

When asked to discuss why they had been able to persist and graduate from 

Saguaro, almost all of the women I talked with spoke about the expectations and attributes 

they had brought with them to the university. These expectations and attributes included; an 

assumption that they would attend college, having aspirations and dreams that required a 

college degree, and having an "inner drive" that helped them to persist. When asked where 

these expectations and attributes came from, most women said they had been instilled in them 

during their childhood. Nearly all of the women I spoke with saw graduating from college as 

a "valued goal;" likewise, nearly all said they were determined to do "whatever was 

necessary" to achieve it. 

Other fectors and/or conditions identified by the women in the study as playing a role 

in their ability to persist and graduate were the use of academic good practices (ie. studying 
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for an exam with other students, seeking tutoring for help with a class assignment, working 

with a fecuhy member on a research project) and the social support of friends, family, faculty 

members, and significant others. 

It is unlikely that pre-college characteristics, academic good practices, or social 

support were the only factors that seemed to play a role in the persistence of the women 

in this study. Similarly, it is unlikely that any one of these factors — alone ~ made a significant 

difference in the women's ability to pCTsist. Instead, the women's persistence was, more than 

likely, the result of a complex interaction between a number of factors and/or conditions 

including ~ but not limited to ~ those which came out in the literature review and in the 

survey and interview data. 

Differences fn The Factors And/Or Conditions That Seemed To Play A Role In 
The Persistence Of Undergraduate Women At Saguaro University: A Summary 

A number of significant differences existed among the factors and/or conditions that 

seemed to play a role in the persistence of science and non-science women in the study Of 

these, nearly all were related to the use of academic good practices. In general, science 

women were more likely to engage in academic good practices than their non-science peers. 

With regard to pre-coUege characteristics and social support, no significant differences 

existed between the science and non-science women in the study. Thus, it appears 

that — with the exception of the use of academic good practices — the same factors and/or 

conditions that seemed to play a role in the persistence of women in non-science fields of 

study also seemed to play a role in the persistence of women in science-based fields of study. 
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Discussioa 

A number of significant findings emerged fi-om the study. In this section, I will discuss 

these findings, using aspects of the conceptual fi-amework to shape my discussion. The 

study's conceptual fi"amework drew on two bodies of research — the research on women 

students in higher education and the research on student persistence and graduation rates in 

higher education — and included the following constructs: the presence of gender-related 

patterns in the intellectual development of college students; the role of self-eflBcacy 

in the achievement of science outcomes among women college students; the characteristics 

of "switchers" and "persisters" in science-based fields of study; and the factors that are 

thought, by researchers, to play a role in student persistence. 

The first finding to emerge fi'om this study was the discovery that science women 

were more likely to experience aspects of a "chilly climate" in their major department than 

non-science women. While not entirely surprising — a great deal of research, in the past two 

decades, has documented the "chilly climate" that exists for women in non-traditional fields 

of study ~ this finding is, nevertheless, troubling. The proportion of undergraduate women 

mooring in most science-based fields of study has increased substantially since the 1980s; at 

the same time, however, women in these fields of study have continued to encounter subtle 

and not-so-subtle differential treatment on a regular basis. Perhaps more troubling than the 

finding that science women in this study were more likely than their non-science peers to 

experience a^)ects of a "chilly climate" was the discovery that the science women seemed to 

accept this "chilly climate" as normative. 
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While science women were much more likely than their non-science peers to have 

witnessed or experioiced gender-based problems — such as differential treatment — and much 

less likely than their non-science peers to have identified or connected with strong female role 

models, they tended to downplay these differences and write them off as "part of the 

territory" that went along with being a women in science. As one astronomy major 

asserted, "There's going to be some discrimination. When you're a female in science, you 

expect it [and] you learn to blow it oflf. ..[and] that's just how it is." 

The tendency of science women at Saguaro to downplay differential treatment, and 

to accept it as a normal consequence of being a woman in science, both supports and is 

supported by Seymour and Hewitt's (1997) research on the attrition of undergraduates from 

the sciences. In their study, Seymour and Hewitt discovered that science women who had 

experienced discriminatory behavior often tried to "explain away" the experience; 

"women who recounted [being discriminated against] often proffered explanations for their 

behavior of their male professors... most assumed that [the behavior] reflected 

insensitivity, clumsiness, or out-dated modes of thought rather than intentional discrimination" 

(p. 246). While Seymour and Hewitt offer no explanation for this phenomenon, several 

possible interpretations exist. 

One interpretation may be derived from the work of Ehrhart and Sandler (1987) on 

women in "traditionally-male" fields of study. Historically, the work of women in traditionally 

male fields such as science and engineering has been perceived as marginal. Women in these 

fields have been seen as outsiders and subject to a variety of pressures not generally 
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experienced by their male counterparts. A conceivable reason for the women's acceptance of 

the "chilly climate" in this study is that they internalized the perception that they are outsiders 

to science. As such, they may have believed ~ on some level — that the differential treatment 

they experienced was normal and, therefore, acceptable. 

Further research is needed to examine this issue, and to offer insight into why women 

tend to accept the "chilly climate" that they encounter in the sciences. In designing this 

research, it will be important to not only draw on theories of psychosocial and intellectual 

development, but also to draw on feminist critiques of women's representation in the sciences. 

A second finding to emerge fi^om this study was the discovery that academic good 

practices seemed to play an important role in the womrai's ability to persist and graduate. This 

was especially true for science women, who were found to be significantly more likely than 

their non-science counterparts to form study groups with peers, to engage in a research 

project with a faculty member, and to seek tutoring. 

Drawing on the interview data, two types of academic good practices were cited by 

science women as making a difference in their ability to persist: out-of-class experiences with 

faculty members — including advising/mentoring relationships and working together on 

research projects — and experiences with peers in study groups. While a number of studies 

have ecamined the relationship between non-classroom interactions with faculty members and 

student persistence, and have found it to be significant (Bank, Slavings, & Biddle, 1990; 

Nora, Cabrera, Hagedom, & Pascarella, 1996), few — if any ~ studies have considered the 

role that peer relationships and study groups play in student persistence. 
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From the research of Baxter-Magolda (1992, 1995) and others (Belenky, Clinchy, 

Goldberger, & Tarule, 1985, 1986; Gilligan, 1982), we know that women students tend to 

take an approach to acquiring knowledge that is receiving, interpersonal, and interindividual 

in nature. Likewise, from the research of Seymour and Hewitt (1997), we know that women 

tend to "prefer collaboration over competition in their approach to learning and the 

accomplishment of tasks" (p. 299). Their findings suggest, as do mine, that mutual helps 

groups are "a valuable aid to persistence" among women in the science-based fields of 

study (Seymour & Hewitt, 1997, p. 299). Given the opportimity that peer relationships and 

study groups provide for connected and collaborative learning, and the preliminary finding 

that study groups influence persistence, it is important that future research studies more 

closely examine the role that study groups play in student persistence. 

A third finding to emerge from this study was the discovery that social support 

seemed to play a role in the women's ability to persist and graduate. Only a few studies, to 

date, have considered the impact of social support on student persistence (Bank, Slavings, & 

Biddle, 1990; Bean & Vesper, 1992; Nora, Cabrera, Hagedom, & Pascarella, 1996). The 

results of these studies, however, have been quite positive. In a recent examination of the 

efiects of social support on undergraduates' decisions to persist or depart. Bank, Slavings, 

and Biddle (1990) found that social influence matters substantially. Controlling for academic 

m^ors, ability levels, grades, and other student characteristics, they noted that the influence 

of peers, fanfiily members, teachers, and high school counselors all played a significant role 

in student persistence. 
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While more research is needed to determine the exact role that social support plays 

in student persistence, the results of the current study support findings such as those put forth 

by Bank, Slavings, and Biddle (1990) and others (Bean & Vesper, 1992). For the women in 

this study, it was clear that the support and encouragement of parents, peers, faculty 

members, and advisors seemed to play a role in their ability to persist. 

A fourth finding to emerge fi^om this study was the discovery that most of the 

women seemed to have an "iimer drive" that played a role in their ability to persist and 

graduate. While few women were able to articulate where, exactly, this "inner drive" had 

come fi-om, some attributed it to values and beliefe that had been instilled in them during their 

childhood. The bottom line for many of the women in the study was this; persisting and 

graduating from college was perceived as a valued goal; as such, they were determined to do 

whatever was necessary to attain it. 

The idea that many of the women in the study had an "inner drive" ~ or, as one 

chemistry major asserted, a "stick-to-it-iveness" -- that helped them to persist and graduate 

seems to support, and be supported by, research on the role that self-efficacy plays in the 

achievement of science outcomes among undergraduate women. Likewise, it seems to both 

support and be supported by research on the factors that are thought, by researchers, to play 

a role in student persistence. 

Leslie and Oaxaca (1997), in their recent study of women's underrepresentation in the 

fields of science and engineering, found that self-eflBcacy — or the belief in one's ability to 

perform a given behavior — is an important mediator in the persistence of undergraduate 
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women in the sciences. Essentially, the stronger the perceived self-efficacy of an individual, 

the more likely that individual is to select challenging tasks, to persist at them, and to perform 

them successfully. The finding that women in this study tended to engage in the behaviors 

necessary to meet their desired goal (graduating), at "whatever the cost," suggests that these 

women not only had strong self-efficacy, but that this self-efficacy made a difference in their 

ability to persist and graduate. 

A second set of studies which both support, and are supported by, the findings of this 

study are those that have been done on student persistence and graduation rates in higher 

education. Tinto (1975, 1987), Bean (1982, 1985), and Pascarella (1985) all have spoken to 

the role that goal commitment ~ or the commitment to achieve a desired goal ~ plays in 

student persistence. The idea that goal commitment plays an important in role in persistence 

was not only supported by the findings of this study, but it was carried a step further by the 

insight the study provides into where this sense of goal commitment may come fi-om. 

A great deal of research has considered the role that pre-college characteristics play 

in student persistence (Bean, 1982, 1985; Bean & Metzner, 1996; Bean & Vesper, 1992, 

1994; Nora, Cabrera, Hagedom, & Pascarella, 1996, Tinto, 1987). Likewise, a great deal of 

research has considered the impact of such variables as goal commitment and social 

integration on student persistence (Bean, 1982; Pascarella, 1985; Tinto, 1975, 1987). While 

this research has provided significant insight into why students leave higher education, it has 

focused only on "external" pre-college characteristics (ie; gender, ethnicity, socioeconomic 

status, high school GPA, etc) and has overlooked the various "internal" pre-college 
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characteristics that students bring with them to college. From my research, I suggest that the 

expectations and attributes studoits bring with them to college play an important role in their 

ability to persist and graduate. There is, as a result, a need for studies that widen existing 

frames of reference and look more closely at the fectors and/or conditions that play a role in 

student persistence. 

The four constructs used in the study's conceptual framework proved quite useful 

in helping to shape the study, and in understanding and interpreting the results of the survey 

and interview data. Baxter-Magolda's research on gender-related patterns in the intellectual 

development of college students provided insight into the women's use of study groups, while 

Leslie and Oaxaca's research on the role that self-efl5cacy plays in the achievement of science 

outcomes was helpful in understanding the experiences and motivations of the science women 

in the study. Seymour and Hewitt's insights into "switchers" and "persisters" in the sciences 

provided a framework for looking at what works for women in science, as did the conclusions 

of Tinto, Bean, and Pascarella on the factors that are thought, by researchers, to play a role 

in student persistence and graduation rates. 

Limitations Of The Study 

Looking back on the current study, there are a number of limitations that merit 

mention. First, the study focused only on women who had persisted and graduated. Because 

the study did not include a matched sample of non-persisters, it is difficult to say — with any 

certainty — that the various factors and conditions cited by the women in the study as playing 

a role in their ability to persist and graduate truly make a difference in student persistence. 
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Second, the study focused on a relatively homogenous cross-section of women. The 

majority of the women who took part in the study self-identified, on the survey, as 

being "white/non-hispanic." Because the study did not include a more diverse sample, it is 

difBcult to say — with any certainty — that the study's findings are applicable to all women 

students. Similarly, the study focused only on women at a single institution, and in a limited 

number of academic majors. 

Other limitations of the study include its reliance — in the survey and interview — on 

retrospective accounts of the women's experiences as undergraduates at Saguaro and its 

reliance on a researcher — who, in many ways, resembled the study participants — as the 

primary instrument for data gathering and analysis. Nevertheless, a nimiber of significant 

implications for practice and fijture research emerge fi-om the findings of this study. 

Implications For Practice 

The first and, perhaps, most significant implication has to do with the pre-college 

experiences of women students. Pre-college expectations and personal attributes seemed to 

play a large role in the persistence of the women in this study. Most of the women grew up 

assuming they would attend college; likewise, most grew up believing that they were capable 

of graduating fi-om college. If we want to increase the persistence of women in the sciences, 

it is important that we continue to target girls in elementary and middle school for early 

outreach programs. Specifically, these programs need to help young girls to strengthen their 

self-concept and self-esteem, gain confidence in their ability to "do science," and connect with 

strong female role models that can nurture and mentor their interest in science. 
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It has been fairiy weU established in the literature that, in earliest years of elementary 

school, boys and girls do not vary significantly in math/science ability, confidence, and 

interest. By the end of high school, however, significant gender differences are evident, with 

middle school as the likely transitional period (AAUW, 1991, Hyde, Fennema, & Lamon, 

1990; Sadker & Sadker, 1994). It is important to reach girls while they are still young, when 

it is possible to strengthen their self-concept and self-esteem and help them to see that they 

are not only capable of doing math and science, but that they are capable of doing anything 

they set their minds to. 

A second implication of the study's findings has to do with the climate and 

experiences of undergraduate women in academic departments at the university. Many of the 

science women who took part in this study ~ particularly those who had majored in the 

physical sciences ~ spoke of being treated differently because of their gender and of having 

few, if any, female role models to look up to. While differential treatment and a lack of strong 

female role models did not seem to deter the persistence of the women in this study, it is 

possible that women with weaker self-eflBcacy or women who are less committed might be 

discouraged. There is, as a result, a need for academic departments to engage in systematic 

self-examination, to examine the climate and experiences of women in the department. 

At the very least, all academic departments should engage in periodic self-study to 

determine what they are doing that either impedes or enhances persistence. Frazier-Kouassi 

and her colleagues (1992) suggest that academic departments seek to determine "which 

strategies succeed and which fail, which teachers are most successful in working with women 
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students and why they are successful, what faculty attitudes are, why women leave the 

program, and what elements of the department climate are most supportive and which are not 

supportive at all" (p. 128). Engaging in self-study, however, is not enough; academic 

departments must make a commitmCTt to critically examining the results of these assessments 

and must be open to change. 

A third implication of the study's findings has to do with the use of academic good 

practices by the women in the study. A number of women who took part in the study said 

that they "very often" or "often" engaged in a wide range of academic good practices, 

including — but not limited to — forming a study group with other students and working with 

a faculty member on a research project. While no studies, to date, have examined the 

relationship between academic good practices and student persistence, the findings of this 

study provide evidence to support the value of study groups and of providing opportimities 

for students to engage in research with faculty members. There is, as a result, a need for 

academic departments and student affairs units on campus to look at ways that they can 

encourage and facilitate the use of various academic good practices. 

A fourth implication of the study's findings has to do with the large size of the 

university, and with the role that social support seemed to play in women's ability to persist 

and graduate. A number of women talked about feeling like a "face in the crowd" at the 

university; many referred to Saguaro as being "overwhelming." To compensate for the large 

size of the university, many women emphasized the importance of finding a smaller 

community to be a part of This is especially critical at the academic department level. 
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A number of studies have examined the relationship between non-classroom 

interactions with Acuity members and student persistence. Many of these studies have found 

that a connection exists, particularly for women students (Bank, Slavings, & Biddle, 1990; 

Flores, 1992; Terenzini & Pascarella, 1980). Nora and his colleagues (1996), in a recent 

study of the impact of different academic and social experiences on college-related behavioral 

outcomes across ethnic and gender groups, found that "for women, the most significant 

positive ^ect on persistence comes from mentoring experiences in the form of non-classroom 

interactions with faculty" (p. 477). 

Social support and connection, similarly, seems to play an important role m the ability 

to persist among women students. Only a few studies, to date, have considered the impact 

of peer support on student persistence. The results of these studies have been, for the most 

part, quite positive (Bank, Slavings, & Biddle, 1990; Bean & Vesper, 1992). Nora and his 

colleagues (1996) found that students' interactions with peers and developing close personal 

relationships with other students are both positively related to persistence. 

Given the significance of students' non-classroom interactions with faculty members 

and peers, it is imperative that administrators and department heads focus on providing 

numerous and diverse opportunities for students to interact with faculty members and with 

other students, both inside and outside of the classroom. This will not only help women to 

feel less isolated at the university, but will also help them to develop better relationships with 

faculty members and peers and — ultimately ~ to establish stronger support networks. 
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A fifth, and finsd, implication of the study's findings has to do with how the findings 

may be used to inform the development of future research and theory. Existing research on 

student persistence and graduation rates has focused almost exclusively on why students 

depart fi-om higher education. This research has considered the impact that student 

variables (i.e.: gender, ethnicity, and class rank) and institutional variables (i.e.: total 

enrollment, fiiculty-student ratios, and Ubrary holdings) have on rates of departure. While this 

research has told us quite a bit about why students leave higher education, it has told 

us very little about why students stay. 

The resuhs of this study not only provide insight into the persistence of women in the 

sciences, but they also underscore the importance of including variables not previously 

considered in fiiture research on student persistence and graduation rates. These variables 

include: pre-college expectations and attributes, the use of academic good practices, and the 

role of social support in student persistence. Future research must continue to draw on 

qualitative methodologies, as this study has done, and to look beyond the obvious in 

understanding the various factors and conditions that play a role in student persistence. 

Implications For Future Research 

This exploratory study was designed to provide insight into the experiences of 

undergraduate women in science-based fields of study and to help researchers better 

understand some of the factors and/or conditions that seemd to play a role in their ability to 

persist. While the study succeeded in achieving these two goals, and in adding to the existing 

gaps in the literature on student persistence and graduation rates, the results are somewhat 
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limited by the fact that the study focused only on a single institution. Replicating this study 

at other institutions, or at multiple institutions, would be useful and provide a more complete 

picture of the factors and/or conditions that play a role in the persistence of women students. 

Expanding the scope of this research to include a broader-cross section of students 

and student groups would also be useful. Because the study did not include a matched sample 

of non-persisters, it is di£5cult to know if the factors and/or conditions that seemed to piay 

a role in the women's persistence are unique to those women who persist or if they true of 

all women students. Likewise, because the study did not include a matched sample of male 

students, it is diflBcult to know if the characteristics of women who persist and graduate at the 

undergraduate level are similar to — or different from — the characteristics of men who persist 

and graduate. Future research studies which includes samples of non-persisters, male 

students, and/or other groups are needed. 

There is also a need for research which looks at the experiences of women in a broad 

cross-section of academic departments. The current study focused only on women in the 

physical sciences, the biological sciences, and randomly-selected fields of study other than 

the sciences. To provide greater insight into the experiences of undergraduate women, and 

the fectors and/or conditions that seem to play a role in their persistence, it will be necessary 

to look at women across a wide range of academic majors. 

Finally, a number of questions have been brought up by this study which are worthy 

of further examination; why do undergraduate women tend to accept, as normative, the chilly 

climate" that they encounter in the sciences? what is the impact of having expectations of 
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attending college, or of having aspirations and dreams that require a college degree, on 

student persistence? do academic good practices make any sort of significant difference in 

women's ability to persist and graduate? and, finally, where does women's sense of "inner 

drive" come from and how it positively impact student persistence? 

Over the past three decades, a great deal of research has looked at why women are 

underrepresented in the sciences. The majority of these studies have focused on women 

who leave science. Few, if any, studies have focused on women who persist. I undertook this 

study in an effort to move away from the "deficiency-based perspective" that has dominated 

past research, and to focus on what is "working" for women students in higher education. 

It is my hope that the findings of this study open the door for future scholarship on the 

persistence of women students, and serve as a first step in changing the way that women's 

achievements are perceived, recognized, and written about in higher education. 
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APPENDIX A 

BIOLOGICAL SCIENCE, PHYSICAL SCIENCE, AND NON-SCIENCE MAJORS 
REPRESENTED IN THE STUDY 

Biological Science Majors Physical Science Majors Non-Science Majors 

Biochemistry (9) 

General Biology (18) 

Microbiology (14) 

Molecular And Cellular 
Biology (40) 

Astronomy (10) 

Atmospheric Science (6) 

Chemistry (48) 

Physics (6) 

Accounting (6) 

Animal Sciences (3) 

Anthropology (4) 

Architecture (1) 

Art Education (2) 

Art Histoiy (1) 

Civil Engineering (1) 

Classics (1) 

Communications (5) 

Computer Engineering (I) 

Drama Education (1) 

Ecology (1) 

Elementary Education (6) 

Engineering Physics (I) 

English (1) 

Family Studies (6) 

Finance (4) 

Fine Arts (1) 

General Business (1) 

Health Education (1) 

History (1) 



152 

Biological Science Majors Physical Science Majors Non-Science Majors 

Home Economics 
Education (2) 

Industrial Engineering (1) 

Interdisciplinary 
Studies (I) 

Journalism (3) 

Liberal Arts (2) 

Management Information 
Systems (3) 

Marketing (1) 

Mathematics (4) 

Media Arts (3) 

Merchandising/Consumer 
Studies (3) 

Music Education (1) 

Nursing (2) 

Nutritional Sciences (4) 

Personnel 
Management (1) 

Political Science (3) 

Psychology (5) 

Russian (1) 

Sociology (5) 

Spanish (3) 

Studio Art (3) 

Total: 4 Majors Total: 4 Majors Total: 41 Majors 
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APPENDIX B 

SURVEY COVER LETTER 

November 25, 1997 

Dear University of Arizona Graduate, 

According to data from the National Center for Educational Statistics, women are persisting 
and graduating from colleges and universities at higher rates than men, and have been for 
more than fifteen years. Did you know about this? Chances are that you didn't. When 
researchers look at women in higher education, they tend to focus on the negative (ie; the 
kinds of obstacles that women face in college, how women students are treated on campus, 
etc.). No studies, to date, have looked at why women succeed. This is particularly true for 
the physical and biological sciences, where women continue to be underrepresented. 

My name is Sherry Mallory. I am currently working on my doctorate in higher education at 
the University of Arizona, and I want to look at why it is that women succeed. The focus of 
my dissertation research is on examining women's persistence and graduation rates in the 
physical and biological sciences. I hope, by doing this, to gain insight into the factors, 
conditions, and/or experiences that contribute to women's success in persisting to graduation 
in these (and other) fields . I believe that this study is significant because if we can figure out 
what's going right for women, then we can improve the persistence and graduation rates of 
all students. 

I would like to invite you to participate in my research. Your responses to the enclosed 
survey are critical in helping me to understand the fectors, conditions, and/or experiences that 
contribute to women's persistence and graduation rates. Your personal time commitment will 
be small — it will take less than 20 minutes to complete the survey All responses will be 
completely confidential. And, I've enclosed a postage-paid, self-addressed return envelope 
for your convenience. 

As you may have noticed, I've also enclosed a survey consent form, a second postage-paid 
envelope, and a brightly colored 'Tarticipant Information Card." Please sign the consent form 
and return it to me in the second envelope (to protect your confidentiality). If you're willing 
to take part in an interview at a later date, please fill out the "Participant Information Card" 
and return it with the consent form. The interview will take about one hour of your time, and 
can be done either in person or over the phone. If you agree to be interviewed, I wiU 
accommodate your schedule. As with the survey, aU responses will be completely confidential. 
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Thank you for taking the time to help me out with my research. I look forward to receiving 
your survey, your consent form, and, if you are willing to be interviewed, your 'Tarticipant 
Information Card" by the date indicated on this letter. If you have any questions at all, please 
do not hesitate to contact me. I can be reached by phone at 520-292-7964 [or by e-mail at 
smallory%u.arizona.edu\. If I am not available and you leave a message for me, 1 will return 
your call promptly. 

PLEASE RETURN TfflS SURVEY BY: FRIDAY, DECEMBER 12,1997 

Sincerely, 

Sherry L. Mallory 
Center for the Study of Higher Education 
University of Arizona 
C/O 1200 E. River Road #G-80 
Tucson, Arizona 85718 
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APPENDIX C 

STUDENT EXPERIENCES SURVEY 

This survev' is completely confidential. Responses to the survey- will only be reported in the 
aggregate. At no time will your responses ever be connected to your identity in a way that would 

compromise your confidendalitv*. 

Think back to your experiences as an undergraduate at the University of Arizona. Please 
indicate how much you agree or disagree with the following statements. 

1. My classes demanded an 
excessive amount of time for a 
good grade. 

Strongiv . ... Strongiv Don't Know, 
Agr^" Dfaag  ̂ Un5«re 

• • • • • 

2. I found my classes to be Q~j q [~i 
intellectually stimulating. 

3. My family was supportive of |—[ |—| |—| |~| r~| 
my decision to attend the 
universitv. 

4. Faculty members seemed to 
care about what happened to 
students. 

5. I seriously considered 
withdrawing from the 
university-. 

6. Faculty' members treated 
women and men with equal 
respect. 

7. My classmates treated me 
with respect. 

• • • • • 

• • • • • 

• • • • • 

• • • • • 
8. I had strong female role |—| [~| f") [~1 Fl 
models at the universitv. 

9. Faculty members seemed 
interested in the opinions of 
both male and female students. 

• • • • • 
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Think back to your experiences as an undergraduate at the University of Arizona. Please 
indicate how often you did each of the following. 

Very Often Often OccaamnaOy Rarely Never 

1. Made an appointment to meet • • • • • 
\vith a faculty member m his/her 
ofiBce. 

2. Discussed my career plans |—| |~| l~i I—I f~l 
and ambitions with a faculty' 
member. 

3. Asked a faculty member for D D D D D 
comments and criticisms about 
my work. 

4. Discussed a personal • • • • • 
problem or a concern with a 
facnltv member. 

Think back to your experiences as an undergraduate at the University of Arizona. Please 
indicate how often you did each of the following. 

Very Often Often Occasionally Rarely Never 

5. Did additional readings on Q Q Q Q 
topics that were introduced and 
discussed in class. 

6. Made outlines from class 
notes or readings. 

• • • • • 
7. Thought about practical |—| |~| |—| |—I |~| 
applications of the material 
learned in class. 

8. Felt like I was treated 
differently by another student 
because I was a woman. 

9. Felt like 1 was treated 
differently by a faculty member 
because 1 was a woman. 

10. Talked with a family 
member about a personal 
problem or concern. 

• • • • • 

• • • • • 

• • • • • 
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11. Talked with a coonselor 
about a personal problem or 
concern. 

12. Talked with a friend about a 
personal problem concern. 

13. Formed a study* group with 
other students from my class. 

14. Tested my understanding of 
some scientific principle by 
seeing if I could explain it to 
another student. 

15. Showed a classmate how to 
use a piece of scientific 
equipment. 

16. Attempted to explain an 
experimental procedure to a 
classmate. 

17. Went to a tutor for help with 
a class assignment. 

18. Studied for an exam \«ith 
other students fixim my class. 

19. Worked on a project with 
other students from my class. 

20. Spoke with an advisor about 
my major or career plans. 

Verv Often 

• 
Often Occaskmaliy Rarely 

• • • 

• 
• 

• 

• 

• 

• 
• 
• 
• 

• 
• 

• 

• 

• 

• 
• 
• 
• 

• 
• 

• 

• 

• 

• 
• 
• 
• 

• 
• 

• 

• 

• 

• 
• 
• 
• 

Never 

• 

• 
• 

• 

• 

• 

• 
• 
• 
• 

Pleaae answer the following queationg by filling in the appropriate reapon»e. 

1. In what year did you first attend the University of Arizona? 

• 1988 • 1989 • 1990 • I99I • 1992 

2. In what year did you receive your bachelor's degree? 

• 1992 • 1993 • 1994 • 1995 • 1996 

3. How long did it take you to graduate? 

• 4 Years O 5 Years • 6 Years • 7 Years • More Than 7 Years 
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4. What was your original purpose for enrolling at the University of Arizona (check one 
box only)? 

• To earn a Bachelor's Degree (BA, BS, etc.) 

G To take courses to transfer to another college 

n Other 

5. Which of the following conies closest to describing your major field of study at the time that you 
ENTERED the University of Arizona? 

n Agriculture 

• Arts (art. music, theater, etc.) 

G Biological Sciences (biology, biochemistry, botany, etc.) 

• Business 

O Education 

O Humanities (literature, languages, history, philosophy, etc.) 

n Physical Sciences (astronomy, chemistry, physics, etc.) 

O Social Sciences (psychoIog>', sociology, political science, etc.) 

n Other 

6. Which of the following comes closest to describing your major field of study at the time that you 
GRADUATED FROM the University of Arizona? 
C] Agriculture 

Q Arts (art, music, theater, etc.) 

n Biological Sciences (biology, biochemistry, botany, etc.) 

E] Business 

• Education 

n Humanities (literatiu-e, languages, history, philosophy, etc.) 

n Physical Sciences (astronomy, chemistry, physics, etc.) 

CH Social Sciences (ps>'chology, sociology, political science, etc.) 

Q Other 

7. What was your undergraduate CPA? 
• 3.50-4.00 • 3.00-3.49 •2.50-2.99 • 2.00 - 2.49 
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8. Did you live oa-campus while attending the University of Arizona? 

n Yes (If yes, for how many years? ) 

• NO 

9. Did you work during the school year (including work-study) while attending the University of 
Arizona? 

CI] Yes CH No 

10. If you held a job during the school year (including work-study), indicate in the table below 
about how many hours, on average, you worked each year during the terms in which you were 
taking classes: 

YEAR 

Freshman Year 

Sophomore Year 

Junior Year 

Senior Year 

Average Hours Worked 
Per Week 

ON CAMPUS 

. hours/week 

. hours/week 

. hours/week 

. hours/week 

Average Hours Worked 
Per Week 

OFF CAMPUS 

. hours/week 

. hours/week 

. hours/week 

hours/week 

11. During the time that school was in session, indicate in the table below about how many hours 
a week you usually spent on activities related to your school work (including time spent in class 
and time spent studying): 

YEAR 

Freshman Year 

Sophomore Year 

Junior Year 

Senior Year 

Average Hours Per Week 
SPENT IN CLASS 

. hours/week 

. hours/week 

. hours/week 

. hours/week 

Average Hours Per Week 
SPENT STUDYING 

. hours/week 

. hours/week 

. hours/week 

. hours/week 

12. Were you ever a member of a student club or organization on campus? 

n Yes d No 

12a. If yes, what group(s) were you a member of? 
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13. Did you ever work with a faculty member on a research project? 

Q Yes CD No 

13a.If yes, please describe 

14. Did you ever feel like you were treated differently because you are a woman? 

• Yes • No 

14a. If yes, please describe 

15. Did you ever feel discriminated against or harassed (even subtlety) on campus? 

• Yes • No 

15a. If yes, please describe 

16. If you have experienced discrimination or harassment on campus, what forms has it taken 
(mark all that apply)? 

• Verbal comments 

CU Written comments 

• Threats of physical violence 

• Actual physical assault or injury 

Q Anonymous phone calls 

n Other 

17. If you have experienced discrimination or harassment on campus, where did it occur (mark 
all that apply)? 

• In a universitv' classroom 

• In a university residence hall 

• In a university office 

• While working at an on-campus job 

O Other 
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18. If you have experienced discrinunation or harassment on campus, what was the source? 

Q Another student 

O A facultv' member 

n A teaching assistant 

Ell A resident assistant 

n A university stafT member 

D Other 

19. Indicate, in the table below, how often you used the following university services: 
Very Often Often Occasionalh- Rarely Never 

University Learning Center • • • • • 
Writing Skills Improvement Program • • • • • 

Career Services • • • • • 
Honors Center • • • • • 

Academic Advising • • • • • 
Tutoring Services • • • • • 

Women's Resource Center • • • • • 
Cultural/Resource Center • • • • • 

20a. Has your mother ever attended college? 

20b. Has your mother ever graduated from college? 

• Yes • No 

• Yes • No 

20c. If your mother graduated from college, what is the highest degree that she holds? 

n AA (In what field? ) 

CU BA/BS (In what field? ) 

E] MA/MS (In what field? ) 

O Ph.D. (In what field? ) 

n Other 
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20d. What is your mother's current occupation? 

21a. Has your father ever attended college? O Yes • No 

21 b. Has your father ever graduated from coUege? Q Yes • No 

21c. If your father graduated from college, what is the highest degree that he holds? 

CU AA (In what field? ) 

n BA/BS (In what field? ) 

d MA/MS (In what field? ) 

d Ph.D. (In what field? ) 

n Other 

21 d. What is your father's current occupation? 

22. Has anyone in your family, other than your mother or father, attended college? 

n Yes n No 

22a. If yes, please explain their relationship to you 

23a. About how much of your college expenses were provided by your parents or family while you 
were an undergraduate at the University of Arizona? 

• All or nearly all 

• More than half 

• Less than half 

• None or very- little 

23b. Did the share of coUege expenses provided by your parents or family change at all between 
your freshman year and your senior year? 

• Yes (if yes, how did it change? ) 

• NO 
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24. Which of the following types of finandai aid did you receive to help cover your college 
expenses while attending the University of Arizona (select all that apply)? 

Q Pell Grant 

O Supplemental Educational Opportunit\' Grant 

O State Scholarship 

• College Work-Studv 

• Stafford / Guaranteed Student Loan 

C] Other 

Ci I did not receive financial aid 

25. What are you currently doing (select all that apply)? 

n Attending graduate school (MA, MS, Ph.D., etc.) 

CH Attending professional school (MD, JD, Phann.D. etc.) 

n Working part-time 

CU Working full-time 

n Other 

26. If you are working either full-time or part-time, please answer the following questions: 

What is the name of the company that you currenth- work for"' 

What is your current job title? 

27. If you are not currently attending graduate school, do you have future plans to attend 
graduate school? 

• Yes 

• No 

28. Please describe your long-term goals (ie: what would you like to be doing ten years from 
now)? 
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29. Is there anything I have not asked that would be relevant in helping me to understand your 
experiences as an undergraduate at the University of Arizona? 

30. What is your racial or ethnic identification (select all that apply)? 
• American Indian 

• Asian-American 

• Black 

• Latino (mcluding Mexican-American and Puerto Rican-American) 

• white 

n Other 

Thank you for taking the time to complete this survey. Your assistance is greatly 
appreciated. If you have any questions or comments about this research study, 

please do not hesitate to contact me by e-mail at smallory^n. arizona.edu 
or by phone at (520) 292-7964. 
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APPENDIX D 

FOLLOW-UP POSTCARD 

Dear University of Arizona Graduate, 

A few weeks ago you should have received a survey packet inviting you to participate in a 
study which I am conducting on women's persistence and graduation rates in the physical and 
biological sciences. The study, which is the focus of my doctoral dissertation, is designed to 
help me gain insight into the factors, conditions, and/or experiences that contribute to 
women's persistence and graduation rates in the sciences and in other fields. 

I hope that you will be able to help me out with my study. Your responses to the survey are 
critical in helping me to understand women's persistence in college. I would appreciate it if 
you could take the time to fill out the survey and return it to me at your earliest convenience. 

If you need another copy of the survey, or if you have any questions or concerns, please do 
not hesitate to contact me via phone at 520-292-7964 or via e-mail at 
smallory(^i.arizona.edu. Thank you. 

Sherry L. Mallory, Ph.D. Candidate 
University of Arizona, Center for the Study of Higher Education 
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APPENDIX E 

FOLLOW-UP POSTCARD TO POTENTIAL INTERVIEW PARTICIPANTS 

Dear [used mail merge to personalize each postcard\, 

Happy Holidays! I recently received a Participant Information Card from you, letting me 
know that you're willing to be interviewed for my research on the factors, conditions, and/or 
experiences that contribute to women's persistence and graduation rates. Thank you! I've 
been pleasantly surprised by how many people I've heard back from. 

I wanted to send you a quick postcard to let you know what's going on. I have been busy 
compiling all of the survey data that I have received, and am finalizing my interview questions. 
I should be in touch in the second or third week of January to schedule with you. At this 
point, it looks like I probably won't be able to interview everyone that is willing to be 
interviewed. I am grateful, however, of your willingness to help me out. 

If you have any questions or concerns, please do not hesitate to contact me via phone at 520-
292-7964 or via e-mail at smallory(^t.arizona.edu. Thank you. 

Sherry L. Mallory, Ph.D. Candidate 
University of Arizona, Center for the Study of Higher Education 
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APPENDIX F 

SUBJECTS CONSENT FORM 

Understanding The Factors And Conditions That Play A Role In The Persistence Of 
Undergraduate Women In The Physical and Biological Sciences: An 

Exploratory Study 

I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE THAT 
I AM INFORMED OF THE NATURE OF THIS RESEARCH STUDY AND OF HOW I 
WILL PARTICIPATE IN IT, IF I CONSENT TO DO SO. SIGNING THIS FORM WILL 
INDICATE THAT I HAVE GIVEN MY CONSENT. FEDERAL REGULATIONS 
REQUIRE WRITTEN INFORMED CONSENT PRIOR TO PARTICIPATION IN THIS 
RESEARCH STUDY SO THAT I CAN KNOW THE NATURE AND RISKS OF MY 
PARTICIPATION AND CAN DECIDE TO PARTICIPATE OR NOT PARTICIPATE IN 
A FREE AND INFORMED MANNER. 

Purpose; I am being invited to participate voluntarily in the above-titled research project. 
The purpose of this project is to examine women's persistence and graduation rates in the 
physical and biological sciences, and to gain insight into the factors, conditions, and/or 
experiences that contribute to student persistence at a large, public research university. 

Selection Criteria; I am being invited to participate in the above-titled research project 
because I attended and graduated from the University of Arizona with a bachelors degree in 
(1) the physical sciences, (2) the biological sciences, or (3) another field between the years 
of 1992 and 1996. Approximately 250 subjects have been invited to participate in this study. 

Procedure; If I agree to participate, I will be asked to consent to the following; filling out 
a brief survey. The survey will take approximately 20 minutes to complete, and will ask 
questions about my experiences as an undergraduate at the University of Arizona. 

Costs; I understand that the survey will take approximately 20 minutes to complete and that 
I will not be compensated for my participation. 

Benefits; Information derived from the surveys will provide insight into the factors, 
conditions, and/or experiences that contribute to women's success in persisting to graduation. 

Confidentiality; I understand that my name will not be associated with my responses, and 
that responses will only be reported in the aggregate. Surveys will be kept for six years after 
completion of the study, and will then be destroyed. The principal investigator will be the only 
individual who has access to the survey data. 
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Contacts: I can obtain further information about the study by contacting the principal 
investigator. Sherry Mallory, at (520) 292-7964 [or via e-mail at smallory%u.arizona.edu\. 

BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE METHODS, 
INCONVENIENCES, RISKS AND BENEFITS HAVE BEEN EXPLAINED TO ME AND 
MY QUESTIONS HAVE BEEN ANSWERED. I UNDERSTAND THAT I MAY ASK 
QUESTIONS AT ANY TIME AND THAT I AM FREE TO WITHDRAW FROM THE 
PROJECT AT ANY TIME WITHOUT CAUSING BAD FEELINGS. I UNDERSTAND 
THAT THIS CONSENT FORM WILL BE FILED IN AN AREA DESIGNATED BY THE 
HUMAN SUBJECTS COMMITTEE WITH ACCESS RESTRICTED TO PRINCIPAL 
INVESTIGATOR SHERRY MALLORY OR AUTHORIZED REPRESENTATIVE OF 
THE HIGHER EDUCATION DEPARTMENT. I UNDERSTAND THAT I DO NOT GIVE 
UP ANY OF MY LEGAL RIGHTS BY SIGNING THIS FORM. 

Subject's Signature Date 
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APPENDIX G 

INTERVIEW PROTOCOL 

CD Number; Date/Time; 

Major; Location; 

1. WHEN DID YOU FIRST KNOW THAT YOU WOULD GO TO COLLEGE AND 
HOW DID YOU COME TO THAT DECISION? 

WAS THERE ANYONE OR ANYTHING SPECIFIC THAT EITHER 
ENCOURAGED OR DISCOURAGED YOU? 

2. HOW ABOUT YOUR MAJOR? HOW DID YOU DECIDE ON WHAT YOUR 
MAJOR WAS GOING TO BE? 

WAS THERE ANYONE OR ANYTHING SPECIFIC THAT EITHER 
ENCOURAGED OR DISCOURAGED YOU? 

3 WHAT WAS IT LIKE BEING A STUDENT AT THE U OF A'' [TELL ME 
ABOUT YOUR EXPERIENCES AS AN UNDERGRAD AT THE UNIVERSITY] 

4. MORE SPECmCALLY, WHAT WAS IT LIKE BEING A WOMAN AT THE U 
OF A? [DO YOU FEEL LIKE YOUR EXPERIENCES AT THE UNIVERSITY 
WERE DIFFERENT - IN EITHER A POSITIVE OR NEGATIVE WAY -
BECAUSE YOU ARE A WOMAN]? 

5. THINKING BACK ON YOUR EXPERIENCES AS AN UNDERGRAD AT THE 
U OF A, WHAT ADVICE WOULD YOU HAVE FOR A STUDENT WHO'S JUST 
STARTING OUT? 

WHAT WOULD YOU TELL THAT STUDENT TO HELP THEM BE 
SUCCESSFUL AT THE UNIVERSITY? 
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6. OKAY. KNOWING WHAT YOU KNOW NOW, IF YOU COULD START OUT 
AGAIN AS A FRESHMAN, ARE THERE SOME THINGS THAT YOU WOULD 
DO DIFFERENTLY? 

IF YES, WHAT WOULD YOU DO DIFFERENTLY AND WHY? 

7. WHAT WAS IT LIKE BEING A WOMAN IN THE 
DEPARTMENT AT THE U OF A? 

8 HOW WOULD YOU COMPARE YOUR EXPERIENCES IN YOUR MAJOR TO 
THE EXPERIENCES OF MALE STUDENTS IN YOUR MAJOR? 

9 YOU WERE OBVIOUSLY SUCCESSFUL IN GRADUATING FROM THE 
U OF A. WHY DO YOU THINK THAT IS? 

IS THERE ANYONE OR ANYTHING THAT MADE A DIFFERENCE FOR 
YOU? 

10. DO YOU THINK IT MADE A DIFFERENCE, BEING IN A MAJOR WHERE THERE 
WEREN'T A LOT OF WOMEN or WHERE MOST OF YOUR CLASSMATES WERE 
WOMEN? 

11 DID YOU EVER HAVE ANY QUESTION ABOUT WHETHER YOU WOULD 
GRADUATE? IF YES, WHY? or IF NO, WHY NOT? 

If, to this point, have one talked about positive experiences: 

12. SO FAR, YOU'VE TALKED MOSTLY ABOUT POSITIVE EXPERIENCES AT THE 
U OF A. DID YOU EVER ENCOUNTER ANY OBSTACLES? 
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IF YES, WHAT WERE THEY AND HOW DID YOU OVERCOME THEM? or IF 
NO, WHY DO YOU THINK THAT IS? 

If not covered in responses, ask probes from survey data. 

13 A FEW THINGS CAME OUT OF THE SURVEY THAT YOU HAVEN'T REALLY 
TOUCHED ON. IF IT'S ALRIGHT WITH YOU, I'D LIKE TO ASK YOU A FEW 
MORE QUESTIONS.. 

SOME WOMEN TALKED ABOUT FEELING LIKE FACULTY MEMBERS 
TREATED THEM DIFFERENTLY (AND BY DIFFERENTLY, I MEAN IN 
EITHER A POSITIVE OR A NEGATIVE WAY) BECAUSE THEY WERE 
WOMEN. DID YOU EVER EXPERIENCE THAT? IF YES, PLEASE DESCRIBE? 

SOME WOMEN TALKED ABOUT FORMING STUDY GROUPS WITH 
OTHER STUDENTS FROM THEIR CLASSES. DID YOU EVER FORM STUDY 
GROUPS FOR YOUR CLASSES? EF YES, WHY? HOW OFTEN DID YOU DO 
THIS? WERE YOUR GROUPS MOSTLY WOMEN, MOSTLY MEN, OR 
MIXED? 

SOME WOMEN TALKED ABOUT THE IMPORTANCE OF BEING 
ASSERTIVE AND NOT BEING EASILY INTIMIDATED BY FACULTY 
MEMBERS OR OTHER STUDENTS. WHAT WERE YOUR EXPERIENCES? 

SOME WOMEN TALKED ABOUT FEELING DISCRIMINATED AGAINST 
OR HARASSED ON CAMPUS. DID YOU EVER FEEL LIKE YOU WERE 
DISCRIMINATED AGAINST OR HARASSED? IF YES, PLEASE DESCRIBE. 

SOME WOMEN TALKED ABOUT NOT HAVING STRONG FEMALE ROLE 
MODELS AT THE UNIVERSITY. DO YOU FEEL LIKE YOU HAD ANY 
FEMALE ROLE MODELS AT THE U OF A? EF YES, WHO WERE THEY? 
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SOME WOMEN TALKED ABOUT THE IMPORTANCE OF SUPPORT AND 
ENCOURAGEMENT FROM FAMILY AND FRIENDS WHO, IF ANYONE, 
DID YOU RECEIVE SUPPORT AND ENCOURAGEMENT FROM? 

14. IS THERE ANYTHING I HAVEN'T ASKED YOU, OR THAT WE HAVEN'T 
TALKED ABOUT, THAT WOULD BE RELEVANT IN HELPING ME TO 
UNDERSTAND YOUR EXPERIENCES AS AN UNDERGRAD AT THE U OF 
A... AND WHY YOU WERE ABLE TO PERSIST AND GRADUATE? 
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