B. Need for the Project:  The need for a renewed national commitment to science and technology is indicated in several ways.  First, as a nation, we have relinquished world leadership in some areas of science and technology. To regain that status, the nation must be assured of a reliable supply of talented teachers and researchers in science and technology.  Second, at this critical juncture in our history, the number of students obtaining undergraduate degrees in the physical sciences is dropping precipitously.  Between 1980-81 and 1999, the number of bachelor degrees in the physical sciences dropped by 22% despite a 28% increase in the total number of bachelor degrees awarded each year [1].  It is essential that this alarming trend be arrested and reversed.  To accomplish this, young people at all levels must be encouraged to seriously consider careers in physics and other physical sciences.  Aggressive efforts, involving improved teaching methods and expanded in- and out-of-school science opportunities, must be made to encourage students to study science and thereby enlarge the numbers of young people pursuing scientific careers.  Third, changing U.S. demographics make it clear that traditional efforts alone will not be sufficient.  In particular, American science can not afford to do without the talents of individuals from groups historically underrepresented in the physical sciences.  Institutions must actively recruit women and minorities to science careers and ensure that no deserving student is denied the opportunity for advanced education in the physical sciences because of his/her gender, race or ethnicity, age, disability, or financial resources.

The importance of attracting more women to the physical sciences is particularly clear.  Women now receive a majority of the bachelor degrees awarded in the United States (57% in 1999).  The 28% increase in all bachelor's degrees from 1980 to 1999 [1] comes from an 11% increase in the number of men and a 47% increase in the number of women.  Moreover, women are increasingly interested in pursuing careers in the physical sciences, as evidenced by the increase between 1980-81 and 1999 in the relative number of bachelor degrees in the physical sciences awarded to women from 25% to 40%.  The most promising strategy for increasing the number of American students majoring in the physical sciences is to encourage this trend. 

The trend in the case of underrepresented minority students is also promising.  The fraction of African-American and Hispanic-American students obtaining bachelor degrees in all fields has increased relatively slowly in recent years, from 8.8% in 1980-81 to 9.4% in 1990-91, 12.2% in 1995-96, and 14.8% in 1999-00.  The relative number of degree recipients in the physical sciences from these groups is less, averaging 6.7% in 89-90 and 90-91, 8.2% in 95-96, and 9.6% in 99-00.  Therefore, with increased effort, the number of minority students in the physical sciences will increase as the number of students from these groups who attend college increases.

However, the situation with doctoral degrees in physics is alarming.  The most recent statistics [1] show that between 1988 and 2000 the number of students obtaining doctorate degrees in physics dropped by 17% despite a 45% increase in the total number of doctorate degrees awarded each year.  The number of domestic US students receiving doctoral degrees dropped by 34% during the same period.  Therefore, there is a need to encourage domestic students, and in particular women and minority students to pursue a career in physics [2,3].

To increase the number of undergraduate women and minority students majoring in the physical sciences, the number of teachers and researchers from these underrepresented groups must be increased to provide suitable role models and mentors.  This will require more women and minorities obtaining Ph.D. degrees in the physical sciences, required for most college and university faculty positions.  Much improvement is needed in this area.  Even recently (2000) only 13% of the doctoral degrees awarded in the United States in physics went to women, in contrast to 21% of the bachelor degrees.  (The fraction of women undergraduates majoring in physics is at present only about half as large as the fraction majoring in the physical sciences overall.)  The fraction of doctoral degrees awarded to African-American or Hispanic-American students is particularly small, amounting to only 3% and 2% (for each group, respectively [1] ) of the total number of Physics doctorates in the United States in 2000. 

The Department of Physics and Astronomy [4] seeks to address each of these critical national needs through the specifically focused program of graduate student support described in this proposal.  This program is funded in part by the U.S. Department of Education, under the auspices of its GAANN program, and in part by the University of Rochester.  The Department can make an important contribution to making the United States “first in the world in science” and help to assure a world-class education for all Americans by actively encouraging talented students, particularly women and members of underrepresented minority groups, who intend to pursue teaching and research careers in the United States, to obtain Ph.D. degrees in physics.

Meeting the project’s national needs by providing graduate fellowships also addresses important local needs specific to the Univ. of Rochester (UR).  About 500 undergraduates per year take introductory physics at UR and interactions with English speaking teaching assistants is very important to their undergraduate education.  The fraction of women undergraduates who enter science & engineering majors at UR [3] is 42% and about 10% of the undergraduates are from minority groups.  All these students must take introductory level physics.  Women and minority graduate teaching assistants in physics at this level are needed to provide role models for UR undergraduates and improve the retention of women and minority students in science. Having more women and minority TA's is beneficial to both the UR undergraduates, and to the UR graduate program, and in particular, encourages retention at both levels.
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