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ABSTRACT 

This study seeks to examine the inequality that exists within 

physics, a predominately male dominated field. Using data from 

the American Institute of Physics, in College Park, Maryland, this 

s tudy examines what men and women do after they complete a 

bachelor's degree in physics.. Be examining sociological factors, 

such as socialization and J e a n Lipman Blumen's control myths, 

one is able to see that men and women are found in very distinctive 

fields that not only accommodate their families, but also greatiy 

influence their salaries. The examination of other factors such as 

race, having children, graduating from a private or public 

institution, and job interruptions are also explored in the pursui t to 

unders tand the differences that exists between the men and women 

within this discipline. 
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CHAPTER I 

INTRODUCTION 

Madame Curie surpassed many barriers set for the women of 

her time. In 1893, she became the first woman to graduate with a 

degree in physics at the Sorbonne. The following year, she received 

a second degree in mathematics. Later, she became the first 

woman to teach as a professor at the Sorbonne. Among the other 

accomplishments for Curie, she became the first woman to receive 

a Nobel Prize and was the only woman Nobel laureate in science for 

many years until her daughter won the prize for her discovery in 

physics. In 1911, Madame Curie received a second Nobel Prize in 

Chemistry for the discovery and isolation of radium and polonium. 

This second award places Curie as the only woman to have ever 

received a Nobel Prize twice. In 1922, Curie became the first 

woman elected to the French Academy of Medicine for her 

contribution to radiological medicine (Svoronos 1993). 

Despite Curie's achievements, decades later she was said to 

have accomplished within the field of science, not because of her 

talent, but rather because of her husband. At a session on Women 



in Physics at the American Physical Society, a male scholar in the 

audience stated, "If I had been married to Pierre Curie, I would 

have been Madame Curie," implying that her accomplishments 

were because of her husband rather than her own talent 

(Kistiakowsky 1980 p. 32). Whfle Madame Curie struggled with 

some of the same obstacles that women scientists face today, when 

asked about how she was able to manage her life she stated, "I 

have frequently been questioned, especially by women, of how I 

could reconcile family life with a scientific career. Well, it hasn't 

been easy" (Moore 2000). 

Today, women within male dominated fields continue to 

experience a tremendous amount of scrutiny and pressure to 

conform to what society deems as appropriate for women. From an 

early age, boys and girls are taught the appropriate duties that are 

necessary in being socially acceptable. Girls are given dolls to 

diaper while boys are given tools to construct buildings (Lindsey 

1990). As time progresses, girls recognize the role that must be 

assumed in order to become functioning members of society, that 

of caregiver. The societail pressures to balance family life and a 

career, within any realm, continue to force women into work that 



best suits their "primary responsibilities." Within the field of 

physics, the representation of women has remained low. This 

study seeks to examine the inequality that exists within physics 

and the barriers that continue to separate women within this male 

dominated discipline. Using data from the American Institute of 

Physics, this study examines the careers that men and women 

pursue and the various factors that affect an individuals salary. 

Because of the different socialization that men and women receive 

from birth, it is important to recognize that physics does not reap 

the same results for all who pursue careers in the discipline. Using 

previous literature and the present data physics, a predominately 

male dominated field, is examined. 



CHAPTER II 

LITERATURE REVIEW 

Every year a quarter of a million men and women in the United 

States receive their degrees in mathematics, engineering, and 

science (Sonnert & Holton 1995). Whfle numerous studies have 

shown that women receive up to half of all bachelor's degrees, the 

discipline of physics consistently trails other fields of study in the 

proportion of women (Czujko & Fehrs 1992; Dresselhaus 1986; 

Matyas 1992). Like many of the sciences, physics has remained a 

male-dominated discipline where women lack in representation and 

voice. This lack of representation has caused concern regarding 

entrance patterns, retention, and the system of rewards for those 

women who do enter this male dominated discipline (Sonnert & 

Holton 1995). 

According to the National Science Foundation (2000), excluding 

the social sciences, women earned 50% of bachelors' degrees in 

science and engineering. In 1990, the National Science Board 

(National Science Board 1990) determined that there were five 

areas in which males and females, within science, differed. First, 



they argued that the representation of women within the sciences 

fefl short of reflecting the participation of women within the general 

workforce. While composing 45% of the workforce, women make 

up 22.8% of all scientist and engineers (National Science 

Foundation 2000). Second, they found that unemployment among 

women within the fields of science was close to double that of their 

male counterparts. (In 1996, women compromised 2.2 to 1.4%). 

Third, they found that "women scientists and engineers were three 

times as likely as men to report being underemployed." 

Underemployment was defined by the National Science Board as 

the status of an individual who was seeking employment in a 

science or engineering field, while not being currently employed in 

science or an individual who was working part-time within a 

science or engineering field. Further, they found that women's 

"yearly incomes were also below those for men within individual 

S&E fields [Science and Engineering] and-with few exception-at all 

levels of professional experience (National Science Board 1990: 

92)." Finally, they argued that "on the average women are younger 

and have fewer years of professional experience than their male 

colleagues" (National Science Board 1990, p. 91-98). 



Women have consistently trailed men in salary regardless of the 

careers they choose to pursue. The science field is no different. 

According to Haberfeld and Senhav (1990), the observed wage gap 

for women within the sciences ranges from 11-22%. There are 

various explanations for why women tend to earn less than men. 

First, many believe that women within any field choose careers that 

allow them more opportunity to combine work and family roles. 

Because there is an overwhelming pressure for women to adhere to 

traditional gendered roles, where women do the majority of child 

rearing, the careers that many women chose are those that etllow 

for flexible hours or part time work. Consequently, these positions 

allow for littie, if any, upward mobility (Atkinson & Delamont 

1990). Secondly, there exist the argument that professions vary 

when considering human capital. According to some scholars, 

human capital depreciates during periods of interruption. With 

this in mind, the biological connection along with the stereotype 

that woman desire to be the primary caregivers of their children, 

employers see women as potential candidates to disrupt their 

careers due to responsibilities related to the family (Mincer & Ofek 

1982, Polacheck 1981). 



Phvsics-A Male Playing Field 

Scientific paradigms have traditionally used a masculinized 

model, which can make having a career in physics difficult for 

women (Sonnert & Holton 1995). In an article entitled, "Women 

Physicists: Where are They?" Rosalie Genovese and Sylvia Fava 

(1998) explain that the method in which physics explains and 

researches its phenomenon is through a male centralized model. 

"Aggressiveness, competitiveness, and possessing a haughty self-

confidence," are characteristics that are valued and deemed 

necessary for success in physics (Genovese & Fava 1998, p. 262). 

While these characteristics can be defined as masculine within our 

society, women possessing the same characteristics are frowned 

upon (Mcllwee & Robinson 1992). According to an article written in 

1980, physics is a discipline that is seen as an "unsuitable" field 

where women are exposed to "unnecessary, injurious, and out of 

place" circumstances (Kistiakowsky 1980, p. 32). The blatant 

manner in which women were and are marginalized into helpless, 

non-scientific beings creates an atmosphere that is difficult to 

overcome. 



The unequal representation that exists may have implications 

for the advancement of scientific knowledge. The dominance of 

males within the field of physics has not only epistemological 

consequences, such as distortions of knowledge, but also results in 

substantive gaps in understanding of the world we occupy. The 

invisibility of women leads to an absence of research interests and 

could consequently impair the advancements that women could 

make in furthering knowledge. The extent to which women can 

influence the field of physics depends on their position of power 

and responsibility. 

Women entering male-centered occupations face a great deal of 

criticism and scrutiny. Historically, the proportion of women 

physicists has been low and while the entrance of women within 

other fields has often been welcomed, women physicists often find 

their presence to be poorly received. According to Barbara Reskin 

(1986:25), "Occupations that have been defined as male often 

provide an inhospitable context for women." Colleagues and 

others, according to Reskin, regard these women as deviant and 

often confront doubt in regards to their motives and their abilities. 

Women within physics find themselves in "the coldest science" 



where little support from peers and superiors creates an 

environment that is, without a doubt, hostile (Brush 1991). 

Societal Pressures-Women and their Families 

A reason for focusing on women within this field of physics is to 

understand the manner in which societal norms trickle into 

occupational aspects of everyday lives. The infiuence of gender is 

so pervasive within our society that women often feel the need to 

comply with stereotypical duties. In The Second Shift (1989), Arlie 

Hochschild examines the strain placed upon working mothers to 

madntain both home and family. According to Hochschfld, every 

women within society possesses a gender ideology whereby she 

determines "what sphere she wants to identify with (home or work) 

and how much power in the marriage she wants to have (less, 

more, or the same amount)" (Hochschfld 1989, p. 15). Although 

many women opt for the same amount of power, Hochschild found 

in her study that women, whether outside of the home or in the 

workforce, were often forced into the role of primary caretaker of 

the home and children. The women in her study felt compelled and 

at times guilty for maintaining a job outside of the home. Those 



women who did maintain a career outside of the home contended 

that their primary identity be associated with the home or with 

their families. 

Because there is such a strong demand for women to adhere to 

traditional family responsibflities, many women sacrifice their 

careers. The time for an individual to establish his/her career 

collides with the time s/he typically starts having children (Hertz 

1986). With the masculinized model in place that deems men's 

work as more valuable/productive, the wife in the family is typically 

the party that separates herself from her occupation and either 

quits or postpones her endeavors as a professional. It is not only 

the societal pressures that force women into these decisions, but 

also the fact that employers are less likely to accommodate women 

with family obligations. Some scholars argue that women choose 

jobs that require less time, energy, and emotional input, in order to 

conserve their energy for dealing with family responsibilities (Hertz 

1986). 

The pressure to maintain family is so prevalent that regardless 

of the working status of women, they handle the majority of the 

family responsibflities. In a study done by Robinson and Godbey 
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(1997) using time diaries, they found that for those employed more 

than 20 hours a week, women spent 30.8 hours doing paid work 

per week, while their male counterparts spent 39.7 hours. 

According to their study on family care, which included shopping, 

housework, and caring for the children, women reported 25.6 

hours per week, whfle men reported 14.3 hours. Thus, employed 

women reported a heavier work schedule than men. These results 

upheld Hochschfld's findings conducted roughly a decade earlier 

that women worked "an extra month of twenty-four-hours days a 

year" compared to working fathers (Hochschild 1989 p 3). While 

men are more likely to engage in paid work, women are more likely 

to engage in housework, childcare, and elder care (Hochschild 

1989). These findings are significant when taking into account the 

role that women and men pursue in regards to the family and 

work. 

Scholars suggest that in order to successfully maintain a dual-

career family, where both the male and female are breadwinners, 

the family must undergo changes regarding their ideology of family 

responsibilities and duties (Hertz 1986, Yogev 1981). Hertz found 

that in many dual career couples the women still maintain primary 
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responsibility for home and chfldcare. Regardless of a woman's 

desire to maintain a successful career, she inherits the bulk of 

family responsibflity. Although family responsibilities were often 

resolved by hiring outside help, women again inherited the task of 

hiring while maintaining other obligations. It is only when both 

parties in a family consciously make efforts to share in an 

egalitarian partnership that a woman can successfully maintain a 

successful career (Hertz 1986). 

Luukkonen-Gronow and Stolte-Heiskanen (1983) found that 

women within the sciences struggle in their attempts to maintain 

work and family. According to their findings, many of the women 

in their study started their first career while maintaining three 

other roles. These women were responsible for rearing at least two 

children, maintaining a job, and were studying to obtciin an 

advanced degree. The authors suggested that the main difference 

between male and female scientists was the fact that women tended 

to establish their families before pursuing a scientific career. 

Within their sample, the married women with children voice 

frustration of not only having to compete with male scientists, but 

with female scientists who did not have to deal with raising a 
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family. According to both married and unmarried women, the 

intensity of work that science demands is the manner in which an 

individual will be recognized and promoted. Consequently, women 

who were interviewed who had obtained the highest level of degree 

were either single or married without chfldren. According to the 

authors, the cost at which a woman felt she had achieved success 

was at the expense of a family. 

Olson et al. (1990) compared women in male and female 

dominated professions to determine which field would allow for 

greater family flexibility. When comparing women in female 

dominated professions (those with a Master's in Library Science) 

and those in a predominately male profession (women having a 

Master's in Business Administration), they found that both groups 

were affected by the need to fulfill family obligations. While the 

librarians in their study earned less in salary, they were able to 

adjust their schedules more often by working part-time. Women in 

the business field, who began cutting back on their occupations 

due to family responsibilities were seen much more negatively than 

librarigms. Overall, many of the women in the study were unable to 
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successfully combine work and family without losing in salary and 

prestige regardless of field. 

A seven year study done between 1982-1989 (National 

Academy of Sciences 1993) by Anne Preston found that women who 

had been educated and employed within the science and 

engineering realm were twice as likely to leave the field as their 

male counterparts. According to her findings, of those women 

surveyed in 1982, roughly 20% had left the field at the conclusion 

of her study. Preston's sample argued that the pressure to 

measure up to their male counterparts while maintaining other 

obligations was too demanding. In order to fulfill other duties, 

women in science and engineering sought jobs in realms that were 

less demanding. Through her findings, Preston concluded that in 

order to juggle the demands placed on them by society, women 

within these male dominated fields waived their "ideal" occupations 

for more family friendly, less paying jobs. 

Gender Roles 

The manner in which both men and women prioritize their 

lives, include the realities of education, work, or family, is often 

associated with their gender. Gender refers to human traits that a 

14 



culture links to a particular sex. According to scholars, gender 

shapes the manner in which males and females think about 

themselves, others, and the positions they occupy within society 

(Lipman-Blumen 1984; Nielsen 1990; Lindsey 1990). Within our 

society, gender not only proposes difference, but often determines 

relationships of power. 

Using Jean Lipman-Blumen's theory of power in gender 

relations (1984), society reinforces the inequality that exists 

between men and women and perpetuates an imbalance of power. 

By creating cultural myths, men and women categorize themselves 

and others into the dichotomous categories of male and female. 

These "control myths" socialize both men and women into 

accepting without question the stereotypes that reinforce male 

dominance. Control myths shape the manner in which men and 

women work together within society and reaffirm the power 

distribution that exists between the sexes. 

Lipman-Blumen suggests that nine control myths help to 

socialize women and men into being socially acceptable members of 

society. Among the nine myths, are the notions that "beauty and 

sexuality are a woman's most valuable assets, that women are 
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more altruistic and moral, women are intuitive, holistic, and 

contextual, whfle men are analytical, abstract, and smarter than 

women, and the idea that women are manipulative"(Lipman-

Blumen 1986 p. 96). These mjrths affect women's acceptance within 

science and engineering, as wefl as within society. They help to 

preserve a society where women are less valued and expected to 

fulfill duties not rewarded as greatiy as those duties that are 

bestowed to men. Those women who defy the stereotype wiU 

continue to receive fewer rewards and at the same time will be 

sanctioned for not fitting into the appropriate category of woman 

and consequently they are seen as unfit to care for family. In a 

study done by Smithers and Collins (in Kelly 1981 p. 166) girls 

taking science classes described themselves as "less feminine, less 

attractive, less popular, and less sociable. That is, they perceived 

themselves as less socially attractive than their peers". 

Further, according to Lipman-Blumen, control myths funnel 

men and women into different paths within society. Starting from 

birth, men and women are taught and treated differently. Girls are 

thought of as more delicate and softer, while boys are tough and 

strong (Lindsey 1990). As boys and girls age, they are given more 
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or less opportunity based upon their gender. According to various 

scholars (AAUW 1992, Sadker & Sadkler 1994, Brophy and Good 

1974), teachers, peers, and courses reflect the manner in which 

boys and girls excel in science and math. The hidden curriculum 

states that different expectations are held by teachers for both 

sexes and as a result, teachers give more attention to boys than 

girls, invest more cognitive time with male students, and hold 

higher expectations for males than females even before differences 

appear. As time goes on, however, males and females are funneled 

into different occupations, which are seen as appropriate for their 

gender. 

In a study done by Jones and Wheatly (1990), they found that 

within 60 physical science and chemistry classrooms, boys and 

girls encountered sexist instruction that reaffirmed a power 

structure. Jones and Wheatiy found that males in the class were 

more likely to speak in class and were louder than their female 

counterparts. Tliey found that the females in the classroom were 

less likely to receive praise and appeared inhibited or shy. While 

their study explored the interactions with teachers, other studies 

have concluded that elementary and high school courses often act 
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as filters in deterring women from entering male dominated fields 

(Sadker & Sadker 1994). Because of the messages sent to females 

that science is a male subject, women disqualify not only 

themselves, but other women as well into pursuing a scientific 

career. 

While several studies indicate that women within male 

dominated disciplines encounter a variety of barriers, few have 

studied women within the field of physics (National Science Board 

1990, Haberfeld and Senhav 1990). Taking into consideration the 

fact that women have traditionaUy been at a disadvantage within 

society, the present study seeks to examine how women who have 

accomplished the obstacle of obtaining a degree in a male-

dominated field juggle family and career. Relying on previous 

research and literature, the following hypotheses are proposed. 

The first five hypotheses describe the differences that exist 

between men and women's wages within the field of physics. The 

inequality that exists within the sciences has been noticed and 

documented by many scholars (National Science Board 1990; 

Haberfeld and Senhav 1990; Mincer and Ofek 1982; Polacheck 

1981). Previous research has focused on the differences between 
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women and men in job interruptions and underemployment, as 

measured by having a degree but not employed in a science and 

engineering occupation (Luukkonen-Gronow and Stolte-Heiskanen 

1983; Olson et al 1990; National Academy of Sciences 1993). 

Huvothesis one: Women will be more highly represented in non-

science cxnd engineering fields. 

Huvothesis two: Individuals in non-science and engineering fields 

will earn less money than those in science and engineering. 

Huvothesis three: Women will make less money than men in science 

and engineering. 

Huvothesis four: Women will have significantly more Job 

interruptions than men. 

Hupothesis five: Those individuals who have Job interruptions will 

receive lower wages. 

The next four hypotheses examine the role of family 

experiences in predicting wages. According to previous literature, 

women often assume primary responsibflity for family obligations 

and compromising their careers in order to maintain their families 

(Olson et al. 1990, Hochschfld 1989). Consequentiy, the hypotheses 
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proposed observe respondents and their families and predict that 

having a famfly wiU inadvertently affect income. 

Huvothesis six: Married women will report less income than non-

married women. 

Huvothesis seven: Married men wUl report more income than non-

married men. 

Huvothesis eight: Women with children will report less income than 

wom.en without chUdren. 

Huvothesis nine: Men with children will report less income than men 

without children. 

Controls 

While these nine hypotheses are predicted, level of education, age, 

race, and whether the respondent attended a private or public 

institution, are controlled for within this study. Because of the 

racial stratification that exists within our society, a respondent's 

race/ethnicity is likely to influence his/her income. Age is another 

factor that is taken into consideration because it is expected that 

the older the individual, the greater the income. Level of education 

is the third control within this study. It can be expected that the 

more education an individual has, the more likely s /he will earn 
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more income. The final factor that is controlled for within this 

study is whether the respondent attended a public or private 

institution. The overwhelming representation of private institutions 

among the respondents made it necessary to control for such a 

factor. 
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CHAPTER III 

METHODS 

Data for this survey come from the American Institute of 

Physics (AIP) in College Park, Maryland. In 1998, the American 

Institute of Physics distributed the Survey of Bachelor's Degree 

Recipients to approximately 2400 addresses and received 1169 

responses. Selection of the sample was determined by looking at 

individuals who ended their academic careers between the years of 

1991 and 1993. According to the American Institute of Physics, 

individuals graduating during these years entered the job market at 

a time when the field of physics was experiencing a slight increase 

in demand. During this time, 727 institutions had programs and 

offered bachelor's degrees in physics. 

AIP randomly selected 152 institutions for participation in this 

study. In the spring of 1998, AIP asked each selected institution to 

provide names and addresses of all students who graduated with a 

bachelor's degree in physics between the years of 1991 and 1993. 

Of these institutions, 148 provided the information requested. This 

procedure provided a sample of approximately 2400 physics 
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bachelor's degree recipients. Of the 2400 surveys that were sent, 

1166 were completed and returned by the appropriate deadline 

(response rate of 48.6%). 

The American Institute of Physics randomly selected 20% of 

these institutions, with the exception of 29 historically black 

colleges and universities. Of the historically black colleges and 

universities, 50% were selected in order to insure a large enough 

group of potential African-American respondents. According to AIP, 

approximately 60% of African-American physics bachelor degree 

recipients attend one of the historically black colleges and 

universities. While the American Institute of Physics made 

numerous attempts to insure that those African-Americans selected 

would respond, less than 50 of the 140 surveys mailed out were 

received by AIP. Although the President of the American Black 

Physical Society personally requested their participation in 

exchange for a monetary compensation, the response rate remained 

low. 
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Description of the Sample 

The respondents in the sample all earned a bachelor's degree 

between December of 1990 and December of 1993. Of the 1169 

respondents, 920 (78.9%) were male and 246 (21.1) were female. 

Nine hundred and seventy six of the respondents reported their 

ethnic background as White, whfle 190 reported an ethnic 

background other than White. Salary ranged from $0-$95,000 with 

a mean of $46,076. Of the 1169 respondents, 909 (78.7%) 

indicated that they did not have a child under the age of 18 living 

with them, whfle 241 (21.0%) indicated that they did have at least 

one child. Five hundred sixty-five (48.5%) respondents reported 

being married, while 591 (50.7%) reported not being married. 

Measures 

Dependent measure 

The dependent measure in this study is salctry. Respondents were 

asked the following question: "Before deductions, what was your 
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annual base salary on your principal job as of the week of 

November 1, 1998?" 

Independent measures 

The independent measures used within this study include gender, 

marital status, whether or not the respondent had children under 

the age of 18, and whether the respondent was in a primarily male 

dominated or female dominated occupation. 

Gender-Gender was coded as a dummy variable with females (1) 

and males (0). 

Marital status-In order to determine marital status, respondents 

were asked, "As of the week of November 1, 1998, were you 

Married, Widowed, Separated, Divorced, or Never Married. Later, 

the variable was examined and collapsed into two categories 

with married (1) and not married (0). 

Parental status-Whether or not the respondent had children 

was measured based on responses to the question, "During the 

week of November 1, 1998, did you have any children living with 

you as part of your family? (Only count chfldren who lived with 
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you at least 50% of the time)," with the responses of Yes (1) and 

No (0). 

Science and En^neering or Non Science and Non-Engineering-

Each respondent's principal job was examined and categorized 

as a science and engineering job (1) or a non-science and 

engineering job (0). 

(Refer to appendix). 

Work Interruption- Respondents reported his/her ending and 

starting dates of their most recent careers. After creating a 

variable that would indicate an interruption in occupation of at 

least one year, it was found that none of the respondents 

recorded a break or leave of absence regarding his/her career. 

Control Variables 

Race- In order to determine race, respondents were asked, 

"What is your ethnic background? Respondents could indicate 

their status as Hispanic or Latino, African American or Black, 

White, Asian American, or Other (with a request to specify). The 

sample was then coded as White (0) and Non-White(l). 

Age-In order to determine age the respondent was asked to 
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indicate his/her month and date of birth, which was recoded 

as number of years. 

Education-In order to determine whether the respondent 

pursued an education beyond a bachelor's degree, the 

respondent was asked "Since receiving your bachelor's degree, 

have you attended school with the intention of earning a 

graduate or professional degree?" The responses were coded 

Yes(l) and No(0). 

Private or FHiblic Institution-Each respondent was asked to 

indicate the name of the college or university where s/he 

attei^ded. Each college/university was then coded I^vate (1) 

and Public (0). 

Analytic Procedure 

In order to determine the significance of each of the hypotheses, an 

independent samples t-test and chi-square were used. A linear 

regression was used in order to examine the effects of the 

independent variables on the dependent variable, while 

simultaneously controUing for the effects of all others. 
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CFIAPTERTV 

RESULTS 

Hypothesis one proposed that women would be over 

represented in non-science and engineering fields. Table 1 

indicates that there is a significant relationship between gender 

and being underemployed (or being in a non-science and 

engineering occupation). Of the 821 men who answered both 

questions, 416 (50.7%) were found to be in science and engineering 

while 405 (49.3%) were in non-science and engineering 

occupations. Of the 222 women who answered both questions, 95 

(50.7%) had science and engineering related occupations, while 127 

(57.2%) had occupations within the non-science and engineering 

realm. 

Hypothesis two proposed that individuals in non-science and 

engineering would earn less money than those in science and 

engineering. Table 2 shows the results of an independent samples 

t-test used to test hypothesis two. I found that individuals who 

were concentrated in science and engineering occupations reported 

an average mean salary of $51,578.44, while those individuals who 
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maintained an occupation in non-science and engineering realm 

reported a mean salary of $40,196.04. Using a t-test of 

significance, the findings are significant at the .05 level. 

Hypothesis three predicted that women would make less than 

men within science and engineering occupations. Table 3 shows 

that the mean income for women is $47,554.39, while their male 

counterparts had a mean income of $52,542.67. Using a t-test of 

significance, these differences are statistically significant. 

Hypothesis four and five predicted that women would have 

more job interruptions than men and that those individuals who 

had more job interruptions would report less income. After the 

variable for job interruptions was created, I found that none of the 

respondents reported a job interruption. As a result, hypotheses 

four and five are rejected. 

Hypothesis six predicted that married women would report less 

income than non-married women. Table 4 shows that married 

women reported a mean income of $43, 927.88, whfle non-married 

women reported a mean income of $41,504.80. The differences are 

not statisticaUy significant and as a result, hjrpothesis six is not 

supported. 
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Hypothesis seven predicted that married men would report a 

higher income than non-married men. Table 5 shows the 

independent samples t-test used to compare the salaries of married 

and non-married men. According to the results, married men 

reported a mean income of $48,437.84, whfle non-married men 

reported a mean income of $45,336.11. The t-test is statistically 

significant and hypothesis seven is supported. 

Hypothesis eight predicted that women with children would 

report less income than women without chfldren. Table 6 shows the 

independent samples t-test used to compare the salaries of women 

with children and women without children. According to the 

results, women with children reported a mean income of 

$41,454.97, while women without children reported a mean income 

of $43,146.66. Assuming equal variances, the level of significance 

indicates no statistical significance. 

Hypothesis nine predicted that men with children would report 

less income than men without children. Table 7 shows the 

independent samples t-test used to compare the salaries of men 

with children and men without children. According to the results, 

men with chfldren reported a mean income of $48,457.14, whfle 
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men without children reported a mean income of $46,362.01. 

Assuming equal variances, the level of significance is not 

StatisticaUy meaningful. 

Tables 8, 9, and 10 show the linear regression conducted on 

the total sample. After this, males and females were separated and 

a linear regression was done on each group individually. The first 

linear regression indicates that when control variables are added 

gender and being in a science and engineering (or non-science and 

non-engineering) occupation are significant. The linear regression 

estimated separately for men and women also indicates that the 

field in which the respondents are employed is a significant 

predictor of salary. With these results, one can conclude that men 

make significantly more than women and those individuals who are 

in science and engineering occupations earn significantly more 

income than those in non-science and engineering occupations. 

All other variables are not significant. 
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Table I: Crosstab and Chi-square Test of Significance for Science 
and Engineering and Non-Science and Engineering Occupations by 
Gender (N= 1043) 

Gender 
Male Female Total 

Science and Engineering 416 95 511 

Non-science and Engineering 405 127 532 

Total 819 222 1043 

Pearson Chi Square .037* 

*Significant <_.05 using chi-square test of significance 
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Table 2: T-Test of Significance of Salary by Science and Engineering 
and Non-Science and Engineering Occupations (N=747) 

Salary 
Engineering 

Science and Engineering Non-Science and 

Salary for 
Science and Engineering 

(Mean) 
(Standard Deviation) 
(Standard Error) 

51578.436* 
15726.021 
798.3678 

40196.042* 
17661.550 
932.1409 

*Significant < .05 (using t-test of significance) 
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Table 3: T-Test of Significance of Women and Men in Science and 
Engineering by their Salaries (N=388) 

Salary Men Women 

Salary for 
Men and Women in 
Science and Engineering 

(Mean) 
(Standard Deviation) 
(Standard Error) 

52542.665* 
15913.718 

899.497 

47554.387* 
14327.132 

1654.355 

'Significant < .05 (using t-test of significance) 
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Table 4: T-Test of Significance Comparing Married and Non-Married 
Womens' Salaries (N=159) 

Sgdary Married Women Non-Married Women 

Salairy for 
Married and Non-Married 
Women 

(Mean) 
(Standard Deviation) 
(Standard Error) 

43927.88 
17173.58 

1873.79 

41504.80 
16198.74 

1870.47 

^Significant < .05 (using t-test of significance) 
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Table 5: T-Test of Significance Comparing Married and Non-Married 
Men and Their Salaries (N=695) 

Salary Married Men Non-Married Men 

Salary for 
Married and Non-Married 
Men 

(Mean) 
(Standard Deviation) 
(Standard Error) 

48437.84* 
16531.60 

935.92 

45336.11* 
19012.90 

1130.20 

'Significant < .05 (using t-test of significance) 
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Table 6: T-Test of Significance Comparing Women Wi th /Wi thou t 
Chi ldren a n d their Salaries (N=159) 

Salary 
Children 

Women With Children Women Without 

Salary for Women 
Witii/Without 
Children 

(Mean) 
(Standard Deviation) 
(Standard Error) 

41454.97 
17723.31 
3039.52 

43146.66 
16482.44 

1474.23 

•Significant < .05 (using t- test of significance) 
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Table 7: T-Test of Signflicance Compar ing Men Wi th /Wi thou t 
Chi ldren a n d Their Salar ies 

Salary Men With Children Men Without Children 

Salary for Men 
With/Without 
Chfldren 

(Mean) 
(Standard Deviation) 
(Standard Error) 

48457.14* 
15549.44 
1309.50 

46362.01* 
18382.13 

865.58 

'Significant < .05 (using t- test of significance) 
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Table 8: Linear Regression of Salary of Respondents. Reporting 
Standardized Estimates (S Es) and Standard Error (S Er) (N=736) 

Gender 

Marital Status 

Parental Status 

S & E or Non-S & E 

Race 

Age 

Level of Education 

Private/Public Education 

Adjusted R Square 

Estimate 

-3227.128 

2005.732 

902.918 

406.769 

3237.850 

52.950 

-827.371 

2064.187 

0.117 

S E s 

-.075 

.057 

.010 

.310 

.064 

.014 

-.022 

.059 

S E r 

-3227.128* 

1366.988 

1614.078 

1233.543* 

1784.953 

133.478 

1381.995 

1289.111 

'p. < .05 
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Table 9: Linear Regression of Salary of Male Respondents By 
Family and Occupational Factors. Reporting Standardized 
Estimates (S Es) and Standard Error (S Er) (N=581) 

Marital Status 

Parental Status 

S & E or Non-S & E 

Race 

Age 

Level of Education 

Private/Public Education 

Adjusted R Square 

Es t imate 

-2048.505 

1080.954 

-11341.06 

3027.404 

57.044 

-208.424 

1851.451 

0.120 

S E s 

-.058 

.026 

-.320 

.059 

.013 

-.005 

.055 

S E r 

1580.742 

1848.363 

1402.559* 

2019.336 

173.748 

1555.219 

1471.286 

'p. < .05 
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Table 10: Linear Regression On Salary of Female Respondents. 
Reporting Standard Estimate (S Es) and Standard Error (S Er) 
(N=155) 

Marital Status 

Parental Status 

S & E or Non-S & E 

Race 

Age 

Level of Education 

Private/Public Education 

Adiusted R Square 

Es t imate 

-1401.005 

-3130.851 

-9020.777 

4663.017 

22.297 

-3914.990 

2426.139 

0.090 

S E s 

-.042 

-.078 

-.271 

.096 

.009 

-.104 

.072 

S E r 

2798.149 

3501.442 

2713.316* 

4663.017 

22.297 

3914.990 

2426.139 

'p. < .05 
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CHAPTER V 
DISCUSSION 

The present study was conducted in order to evaluate the 

inequality in salary within physics, a predominately male 

dominated field. Although several of the h5rpotheses were upheld, it 

is important to recognize that not aU hypotheses were supported. 

Within this study, women represented approximately 20% of those 

surveyed. Women within this study were found to be more 

congregated in careers that were within the non-science and 

engineering fields. As in previous findings (Haberfeld and Senhav 

1990; National Science Board 1990) which suggested that women 

significantly trail men in salary, the present study reaffirmed that 

the respondents within physics, who are employed by the science 

and engineering industry, earn similar amounts of income. 

Another aspect that was explored within this study was how 

individuals combine family and career. Literature has suggested 

that women often face the dilemma of choosing to pursue a career 

and choosing to have a family (Hochschild 1984; Luukkonen-

Gronow and Stole-Heiskanen 1983). Because of the societal 

pressure for women to adhere to traditional gendered roles, the 
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careers many women choose allow for greater flexibility, little 

upward mobflity, which eventually lead to a lack in recognition. 

Within this study, however; individuals (male or female) who 

reported having children did not report less income than those with 

children. 

While many of the hypotheses predicted were rejected, several 

explanations can be used in explaining the results of the present 

study. One factor that could have affected the results of the study 

was the current age of the respondents. With an average age of 29, 

it is unknown whether these respondents have faced the decisions 

that come with parenting. Literature suggests that because of the 

many technological advances many individuals delay their entrance 

into parenthood until they reach the ages of 30-40 (Schwartz and 

Scott 1994). With this in mind, it is possible that the respondents 

in the study have consciously delayed having children in order to 

establish their careers and become more financially secure. With 

this delay respondents, both men and women, many have not 

suffered the effects of having a family and its consequences on 

salary. While other studies have shown that some individuals 

choose not to have a family in order to maintain a successful 
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career, it is impossible to know without further research to 

determine whether or not these respondents have consciously 

chosen not to have chfldren or have postponed their entrance into 

parenthood. 

Another factor that could have contributed to the results of the 

present study is the presence of affirmative action. In the 1960's, 

the Kennedy administration proposed a program that would 

provide a more inclusive pool of candidates for qualified minorities 

(Cohen 1995). This program enabled employers and educators to 

carefully monitor their "hiring, promoting, and admitting policies in 

order to eliminate discrimination"(Macionis 2000: 241). With the 

mean age of 29, the present study's respondents belong to a cohort 

that has taken advantage of many opportunities that have been 

established by affirmative action. Many male-dominated fields 

such as fire and police departments purposely recruited minorities 

and women in order to comply with the program. It is possible that 

physics is a field that is evolving and is working towards a more 

egalitarian field. In order to determine if this is the case, it would 

be necessary to compare individuals who received their degrees in 
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physics from a different cohorts and compare their careers, family 

composition, and salaries. 

The present study has examined many areas in the field that 

has historically been known to exclude women (Brush 1991). 

While several hypotheses in this study support what previous 

literature predicted, another component that could have 

contributed to the findings is the response rate of the sample. 

While 2400 surveys were sent to potential subjects, the American 

Institute of Physics received 1166 surveys (48.5%). With less than 

half of the surveys returned, it is possible that individuals who 

considered themselves less successful and busy with families did 

not respond. Because of the many factors that could have 

contributed to such a study, the present study should be further 

examined in order to conclude that littie discrimination exists with 

the field of physics. 

Within our society it is important to recognize that the power of 

gender has often determined who makes decisions within families, 

who is elected to the Senate, who makes more money, and who is 

more apt to gain advancements in the workplace. Jus t as race and 

socioeconomic status, gender is a determinant of social inequality. 
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Historically, women's lives have had dimensions different from that 

of men. The value placed upon women and men, based solely on 

gender, has created consequences that are met with great 

resistance when faced with the pressure to change. While the 60s 

and 70s movements to revolutionize the role of women within our 

society made an impressionable impact for both men and women, 

the transition from traditional to more egalitarian gender roles 

throughout society is a movement that will take considerable time 

to reform. 

Like other sectors within society, the science field has gradually 

acknowledged the importance of several women within the 

discipline; however, gender equity within all fields is far from being 

achieved. Science today has become an integral aspect of our 

culture. Through science, men and women seek to better their 

lives. The contradiction however lies with the fact that science, 

which seeks to develop a universalistic approach, often falls short 

when in the recognition of such a large population within society. 

Literature suggests and this study has found that the experiences 

that women face within science and engineering is far different 

from their male colleagues beyond differences in salary. While the 
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hjrpothesis that proposed that women would choose careers that 

are more accommodating to their families was rejected, it is 

important to note that overall, the women in this study were 

segregated in non-science and engineering fields. Therefore, it is 

uncertain without further research, the reason that these women 

are found in non-science and engineering fields. This segregation 

of men and women maintains the traditional gendered norms set 

up by society. It is necessary to note that the men and women 

within the discipline face consequences that perpetuate the power 

structures not only within their field, but within society. 
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Table 11: Occupat ions Categorized into Sc ience and Engineering or 
Underemployment (Non-Science and Engineering) 

Physicist 
Scientist 
Researcher 
Meteorologist (with 
NWS) 
Astronomer 
Researcher In 
Astronomy 
Engineer 
Mathematician 
Statistician 
Operations researcher 
Computer scientist 
Software/h£u*dwcU-e 
engineer 
Information 
technologist 
Network engineer 

Sc ience and Engineering 
Network administrator 
Chemist 
Biochemist 
Physical chemist 
Earth scientist 
Toxicologist 
Geologist 
Environmental 
scientist 
Marine scientist 
Hydrologist 
Post doc in Biology 
Medical doctor 
EMT 
Nurse 
Veterinarian 
Dentist 
Medical technicicui 

Radiological health 
Speech pathologist 
Nutritionist 
Phelbotomist 
Anesthesia tech 
Graduate student in 
astronomy 
Grad student in 
engineering 
Graduate student in 
science 
Intern in science 
Intern in math 
Intern in engineering 
Post doc in physics 
Post doc in astronomy 
Post doc in science 

Underemployment (Non-Science and Engineering) 
Social scientist 
Sociologist 
Psychologist 
Economist 
Political scientist 
Anthropologist 
Urban planner 
Post doc in liberal 
science 
Elementcoy school 
teacher 
High school teacher 
College professor 
Lawyer 
Law clerk 
Technical jobs 
Industrial design 
Tool design 

Drafting 
Waiter 
Lawn mower 
Cook 
Musician 
Yoga teacher 
Farm hand 
Clerical work 
Secretary 
Laborer 
Repair person 
Factory work 
Telephone book 
distributor 
Security officer 
Child care 
Business and finance 
Stock broker 

Accountant 
Financial officer 
Sales 
Real estate 
Account mguiager 
Loan officer 
Management 
Supervisor 
Program manager 
Te£uii leader 
Consultant 
Contractor 
Entrepreneur 
Self employed 
Active military 
Law enforcement 
Clergy 
Counselor 
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