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ABSTRACT

Over the past thirty years there’s been a concerted effort to improve the quality of education deployed to the citizens of America. Embedded within this mission has been a greater emphasis on recruitment of minorities and women into the science field. Data from the National Science Foundation (2009) show that minority students, particularly African Americans, Hispanics, and Native Americans, are highly underrepresented in the science and engineering workforce. As a possible prelude to being underrepresented in the workforce, these groups are also underrepresented in the number of graduate level degrees they are awarded in the science and engineering fields. According to the National Science Foundation (2009), in 2004 the percentages of master degrees awarded to African Americans, Hispanics, and Native Americans, were only 7.46%, 5.08% and 0.54% respectfully. Women on the other hand have made significant strides in both the number of graduate level degrees obtained in the science and engineering fields and the number of employment opportunities in the workforce. According to the National Science Foundation (2009) women were awarded 43% of the master degrees and 39% of the doctorates in science and engineering in 2004. The purpose of this study is to examine why women have been able to make significant strides in the science and engineering fields and the underrepresented minority groups have not. We will examine the factors that may influence both the pursuit and obtainment of the graduate level degree in science, as well as those factors that may influence the transformation of these degrees into employment in the workforce. 


Introduction and Literature

The mission to increase the number of minorities and women participating in the science and engineering fields began more than twenty-five years ago, yet the journey still continues. Women have made great strides in both pursuing and obtaining some success in the science and engineering fields, however Some minority groups, although there has been growth, have done so at a much slower pace. According to the National Science Foundation (2009), in 2004 women were awarded 43% of the master’s degrees and 39% of the doctorates in science and engineering fields; in 1985 women were awarded 34% of the master’s degrees and 27% of the doctorates in science and engineering. Data from the National Science Foundation (2009) show that the percentages of master degrees awarded in 2004 to African Americans, Hispanics, and Native Americans, were only 7.46%, 5.08% and 0.54% respectfully. Additionally, the percentages of doctorates awarded in 2004 to African Americans, Hispanics, and Native Americans were 3.0%, 3.2% and 0.36% respectfully. Asians on the other hand were awarded 8.57% of the master’s degrees and 5.5% of the doctorates in 2004. Although these numbers are very small percentages for African Americans, Hispanics, Native Americans, and Women, they also represent an increase in the number of degrees earned in the fields of science and engineering for these groups over the previous three decades. 
Data from the National Science foundation (2009) show that minority students, particularly African American, Hispanics, and Native Americans, are highly underrepresented in the science and engineering workforce. The term “minority” refers to all groups other than white, “underrepresented minorities” includes three specific groups whose representation in science and engineering is less than their representation in the population; Blacks, Hispanics, and American Indians, (Davis, 1996).  In 2004, the underrepresented minority groups made up approximately 27.0% of the United States population, yet they earned only 13.08 % of the master’s degrees awarded in the science and engineering fields; between 2003 and 2004, the underrepresented minorities composed approximately 9.0% of all employed scientists and engineers in business and industry. Likewise, women comprised 51% of the United States population between 2003 and 2004, they earned 43% of the master’s degrees awarded in science and engineering fields and were employed in 27% of the science and engineering jobs in the workforce. In contrast, the Asian population, another minority group, composed approximately 4.2% of the United States population, earned 8.57% of the master’s degrees in science and engineering fields, yet they composed approximately 14% of all employed scientists and engineers in business and industry between 2003 and 2004, (National Science Foundation, 2008). As we examine the historical data presented, although the percentages for the underrepresented minority groups and women may not be great, there appears to be a correlation amongst all groups, between the obtainment of the graduate level degree in the science and engineering fields and working in the science and engineering fields; if this postulate is true than the opposite may also be true, no degree, no work. 

Although the underrepresented minority groups and women are both moving in the same direction in terms of growth in the science and engineering fields, a closer look at the data surrounding both groups also reveals another similarity.  For example, data from the National Science Foundation (2009) show that although Africa Americans were awarded 7.46% of the master’s degrees in science and engineering in 2004, in the fields of chemistry and physics they were awarded only 0.07% and 0.02% respectfully; in the social sciences, African Americans were awarded 2.5% of the master degrees in science and engineering in 2004. Likewise, Hispanics and Native Americans had higher percentages in the social sciences than the physical sciences in terms of the number of graduate level degrees awarded in the science and engineering fields. Additionally, although women have made far greater strides in the science and engineering fields respectfully, they to appear to favor one form of science over another. Data from the National Science Foundation (2009) show that although women were awarded 43% of the master’s degrees in science and engineering in 2004, they received 37% of those degrees in the general science arena compared to only 1.2% in the physics arena and 6.0% in the engineering arena. As we examine these two groups, the underrepresented minority and the woman, in addition to the distinct difference in the way each group has progress in the science and engineering field, between each group there appears to be a similar pattern that has developed over the past 30 years that may actually link the two groups. This commonality, after close examination, may reveal some clues on how to better connect minorities and women to science and engineering or lead future researchers in a more productive direction.

Historically

From 1950 to 2000, employment in Science and Engineering occupations grew from fewer than 200,000 to more than 4 million workers, an average annual growth rate of 6.4%. Between the 1990 and 2000 censuses, Science and Engineering occupations continued to grow at an average annual rate of 3.6%, more than triple the rate of growth of other occupations. Between 1980 and 2000, the total number of Science and Engineering degrees earned grew at an average annual rate of 1.5%, which was faster than labor force growth, but less than the 4.2% growth of Science and Engineering occupations. Science and Engineering bachelor's degrees grew at a 1.4% average annual rate and Science and Engineering doctorates at 1.9%, (Science and Engineering Indicators, 2006).  

Data from the United States Census Bureau (2002) shows that there were approximately 226,545,805 people residing legally in the United States of America between 1980 and 1981; the white non-Hispanic population composed approximately 79% of the population of the US at that time, (United States Census Bureau, 2002). Data from Science and Engineering Indicators (2004) shows that white non-Hispanics were awarded 73% of the master’s degrees in the science and engineering fields and were employed in 90.4% of the science and engineering workforce between 1980 and 1981, (NSF/SRS). Although the white non-Hispanic population enjoyed a sizable advantage in population, graduate level degrees earned, and employment in the science and engineering workforce in 1980, there would be a steady decline in percentages in all three categories throughout the 1980’s and 1990’s. As the number of degrees earned and employment in the science and engineering workforce began to decrease for the white non-Hispanics, where or to whom did all those degrees and jobs in the science and engineering fields go? As we examine the historical data surrounding the science and engineering fields over the past thirty years, a slight trend surrounding both the participants as well as the propagation of the science and engineering fields has developed. As the white non-Hispanic decreased in numbers composing the population, master’s degrees awarded, and employment in the science and engineering workforce, the underrepresented minority groups and women began to increase in all three categories ever so slightly; women made the greatest strides in all three categories and continue to grow even today.
Between 1980 and 1981, the underrepresented minority population composed approximately 18% of the population in the United States, (United States Census Bureau, 2002); African Americans at 11.7%, Hispanics at 6.4%, and Native Americans at 0.63%. In the educational arena, the underrepresented minorities earned 5.27% of the master’s degrees awarded between 1980 and 1981, and composed 5.4% of the science and engineering workforce, (NSF/NCES, NSF/SRS). Between 1980 and 1981 Women composed approximately 51% of the United States population, (United States Census Bureau, 2002); a much larger group than the underrepresented minorities. This disparity can also be observed in the educational arena and the science and engineering workforce. Between 1980 and 1981, women were awarded 32% of the master’s degrees in science and engineering and were employed by 12.6% of the science and engineering workforce, (NSF/NCES, NSF/SRS). By 1995, the underrepresented minority group had increase in population by 6.1%, master’s degrees earned by 3%, and employment in the science and engineering workforce by 1%; very modest increases’ to say the least, but there was growth. Likewise, women would also show growth between 1980 and 1995. Over a 15 year span between 1980 and 1995, although women remained around 51% of the total population, they would increase in master’s degrees earned by 45% and jobs employed in the science and engineering fields by 9.4%, (Census Bureau, 2002). Although the numbers presented for the underrepresented minorities and women aren’t great, we can see an increase in the master’s degree earned as well as the employment opportunities obtained spanning from 1980 thru 1995; a correlation that would remain for several years. Additionally, embedded within these numbers, a second pattern emerges, one that is even more prominent today. 
Between 1980 and 1981, the underrepresented minority group earned 3.02% of the master’s degrees awarded in the science and engineering fields; .18% were in the physical sciences, .4% were in the engineering sciences, and 1.8% were in the social/behavioral Sciences. By 1995, the disparity between master’s degrees eared in the physical and engineering sciences and the social/behavior sciences had grown even more, and this trend would not slow down; in 1995, the underrepresented minorities earned .22% in the physical sciences, 1.1% in the engineering sciences, and 4.5% in the social/behavioral sciences. Likewise, women too appear to have been more drawn to the social/ behavioral sciences over the physical sciences. Between 1980 and 1981, women were earned 32% of the master’s degrees awarded in science and engineering, of which 1.3% was in the physical science arena and 21% in social/behavioral sciences. In 1995, women would earn 3.5% of the physical science and 31% of the social/behavioral science master’s degrees in the science and engineering fields. Over the next 15 years, the underrepresented minority and the women would continue to increase in numbers in the science and engineering fields in both the educational community as well as the workforce. As we examine the historical data representing the underrepresented minority and the women in the science and engineering fields, we will also look at some strategies put into place to inspire these increases.
Transitioning


As in most countries, the fields of science and engineering in the US have been traditionally occupied by white men. However, according Suzanne G. Brainard (1996), 68% of the new entrants into the US labor force by the year 2000 would be women and minorities. Led by the government and industry, a national movement began to encourage educational institutions to increase the numbers of women and minorities pursuing careers in science and engineering; traditionally these groups, which will become the workforce of the future, were not targeted for careers in science and engineering. As the need for more women and minorities to pursue science and engineering as a career increased, according to The Conference for the Recruitment and Retention of Women and Minorities into the STEM Disciplines (CRRWMSD, 2010) sporadically, quick fix packages are simply implemented either to meet state or federal guidelines. Once the audits have run their courses or changes have occurred in the central administration, programs designed to meet the needs of women and minority students are first to be eliminated. As a result, as the educated workforce in Engineering and the Sciences is graying, America is limping out of the first decade of the 21ST century toward an even more separated and unequal society in the areas of Science, Technology, Engineering, and Mathematics (STEM). For example, according to the American Council of Education, fall 2005 meeting, it is estimated that nearly 70,000 new doctorate graduates from STEM disciplines are needed from women and minorities to bring these groups into balance with their majority counterparts. One of the dire consequences of educating and training two different societies is that America may create an environment and social climate conducive to class warfare.

Conclusions
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