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[8:38 a.m.]

	DR. BARNHILL:  Good morning.  Please come on in and take a seat if you would.

	I want to welcome you to the Graduate Student/Postdoctoral Researcher Support Workshop.

	My name is Bob Barnhill, and I am the--Dan says it's the longest title around--the National Science Foundation/Council of Graduate Schools dean in residence for this year, on leave from being the VP for research at the University of Kansas.

	Now we have a very distinguished set of folks here today--the participants, the speakers, and also the sponsors.  And my colleague Bianca will thank some of these folks as we move along.

	I wanted to just give you a little early Washington, D.C., introduction to the subject on a couple of slides.  And I don't read slides to folks.  And so, take a look at this.  Note also that in your packet are contained copies of these slides.

	And the thing to lift out of this toward the end is that this U.S. Commission on National Security says that about the most dangerous thing that we can do something about is managing science, technology, and education, education for the common good over the next quarter century.  Okay?  So we'll be talking a lot about education here.

	Moving on here with a quotation from one of our sponsors, the National Science Board, in this case.  And this one, federal support for research and graduate postdoctoral education.  The key words there are "the real economic needs of students" as well as promoting a wider range of skills.  "Real economic needs of students."

	And when we talked about this possible workshops overall, we decided to focus on this economic need.  There are many other topics that could be discussed, but that's the one that we particularly fastened in on.

	Now next I'm going to introduce my colleague Bianca Bernstein.  Bianca is the director of the Division of Graduate Education, the National Science Foundation.  And more importantly, to me, a good friend and colleague from our days at Arizona State University, where she was dean of the graduate school and I was the VP for research there.

	And Bianca is going to give us a little more insight into the rationale for this workshop goals and so on.  And then I'll wrap up this part by walking you through the agenda.  So, Bianca, would you like to step up?

	DR. BERNSTEIN:  Thank you, Bob.

	I want to, on behalf of our three organizations, actually--the co-sponsors of this workshop--welcome you to this activity here.  This is actually the third annual workshop that's

co-sponsored in this series by the Division of Graduate Education at the National Science Foundation.

	And the workshop is an activity that contributes to our vision statement in the Division of Graduate Education that is about extending the frontiers of knowledge and practice in STEM graduate education.  STEM, as you all know, is the topic of the day--science, technology, engineering, and mathematics.

	We intend the workshop series over the years to provoke discussion around critical issues in STEM graduate education, and we have actually with us the organizers of the previous two workshops.  These are all invitational workshops.  The one in 2002 was on master's education.  And Carol, where are you sitting?  Carol Lynch, who was our dean in residence during that year, organized that conference.

	The 2003 workshop was a convening of innovators in graduate education.  And Joan

Lorden--Joan, where are you sitting--our dean in residence during that year, organized this conference in conjunction with our AAAS fellow that year, Jennifer Slimowitz.  Jennifer, are you here yet?  Jennifer will be joining us later.

	In this workshop, we ask you to engage in an intensive examination of issues of financial support that bear on the attraction, progress, degree completion, and professional employment of talented and diverse individuals in STEM fields.  And in line with our purposes for every workshop that we do, we think about wanting to identify more clearly what it is that's already known, what it is that isn't known that we need to know in order to inform practice and policy.  In that sense, we're interested in developing a research agenda.

	And we're also bringing you all together in a determined way, in a deliberate way to begin to build a community of educators and researchers who can maintain an ongoing dialog about each of the topics that we address.  So we are interested in your networking on these topics after this workshop as much as we are in your contributions while you are with us.

	There continues to be--did I move this thing?  No, I didn't.  Let me see here.  Okay.  Hey, okay.  You see there the theme for this specific workshop that we're doing here, and we've tried to narrow the range of considerations to a very specific topic, and that is the one about financial support and various outcomes.

	As you all know, there continues to be ample debate about the--about whether the U.S. produces enough or too many people in STEM fields, and some of the contributors to this debate are with us today.  Regardless of where you stand on the issue, though, we can all agree that the prosperity and well-being of the United States depends on a world-class and diverse community of STEM professionals.  Many programs through federal agencies are designed to meet this purpose.

	Federal policy, in fact, encourages students to pursue advanced degrees in STEM fields through directed subsidies.  The federal government supports half of all research assistantships, about two-thirds of all traineeships, and one quarter of all fellowships.  As stewards of public money, all of us, both in universities and in federal agencies, want to be sure that our investments lead to the results we seek.  That is part of a larger purpose of this workshop.

	A good deal of work has been done over the years to better understand the forces that affect the supply of U.S. scientists and engineers.  A 2003 report by the Committee on Education and Human Resources of the National Science Board, specifically the Task Force on National Workforce Policies for S&E, noted some of these

forces--students' expectations that their investment in science and engineering education will be rewarded by satisfying careers, opportunity costs, the quality of life during graduate study, the debt burden incurred while pursuing a degree, and so on.

	In one of the items included in your packet, you will see--and this is prepared by Alan Rapoport. Raise your hand so you can get some credit.  Where's Alan?  Thank you, Alan.  You will see that NSF alone has initiated over 25 meetings or activities since 1995 that focused on graduate education.  Many of them have included information about the topics we are covering today and tomorrow.

	In the first part of the workshop today, speakers will review some of the findings derived from past or recent studies on the relationship between mechanisms and levels of financial support and various indicators of progress or outcomes among graduate students and postdocs.  This part of the workshop is designed to cover, as I said earlier, one of our purposes--to identify what we know already.

	I think you will find some surprises, and I hope you will be challenged.  However--I'm going to find the right slide.  The three co-sponsors of this workshop--the National Science Foundation, the Council of Graduate Schools, and the National Institutes of Health--hope that you will do much more than listen and absorb while you are with us here.  We want to move well beyond a general discussion in the day and a half we will spend together.

	Indeed, we hope that at the end of the workshop, we will have captured actionable recommendations along three fronts.  One, the articulation of specific questions yet to be answered and the beginning of a concrete research agenda related to financial support.  Two, identification of the major implications of what we do know for federal stipend policies.  And three, description of key financial actions or strategies for universities that may assist in producing stronger and more diverse STEM professionals.

	You were selected to participate in this effort because of the unique expertise or perspectives you may bring to the conversation.  We are pleased that you are joining us.

	Before Bob comes back to review the agenda for the meeting itself, I want to take a few minutes--a moment, actually--not a few, just a couple, for some notes of appreciation.  First we want to thank you for coming at such a busy time of the academic year, for those of you who are in the academy and those of us who are coping with the academy through our roles in Washington.  It is also a busy year at the same time as we are developing budgets for 2006 at the moment.

	Thank you, too, to our speakers and moderators who have taken on the charge to move us toward our objectives.  And thank you to the three sponsoring organizations, the principals and staffs of DGE, CGS, and NIH, for shaping and reshaping this workshop for well over a year.

	We've had a steering committee for eons.  It actually started when Joan Lorden was dean in residence, and the topic for this workshop actually originated at that time.  So Debra Stewart, president of the Council of Graduate Schools, Wally Schaffer from the NIH, Joan Lorden, and Bob Barnhill have been particularly instrumental and have made a great team to work with.

	There are many people, other people to thank as well.  But I want to make particular note of one individual.  As all of you know who have ever been on the marquee for any conference, you know that it's always a small group of people who make it all work in the end.  In this case, one person who has only a bit part on the program has effectively functioned as an entire team since last August.  Not that he hasn't had anything else to do during that time, but we won't go there right now.

	Our irreplaceable AAAS fellow, Dan Stanzione--and I want you to stand up for a moment--is the person with whom you have undoubtedly had multiple contacts, who is the keeper of the spreadsheets, who is the chief negotiator for all kinds of things, the nudge and the hand-holder, and essentially the producer and director of this--of this what shall we call it?  Play?  All rolled into one.

	We owe him and Lisa Jordan--Lisa, are you here, from the CGS?  No?  Okay.  The wonderful staffer from CGS, a debt of gratitude for making this happen, and I want to applaud you.

	[Applause.]

	DR. BERNSTEIN:  And I'm going to turn it back over to Bob to talk about the workshop agenda, and then I will introduce our first panel.

	DR. BARNHILL:  It's only appropriate, my coming from an IT background, that something like this happen each time.  That's okay.  We're used to it.

	I want to join Bianca in all those thanks, in particular with Dan--Dan Stanzione.  And let me also add one more thanks, and that's to the AAAS in at least two roles I can think of, which is helping with the meeting, the fine facilities, and then Dan is the AAAS fellow at the DGE this year.

	I want to give you a little insight, a little backroom motivation for this workshop.  And so, what I really like is the picture on the next slide, but here's some words to start it.  Motivational forces for the workshop stem, in part, from the recent substantial increase in graduate stipends, graduate student stipends.  The NSF, GRF, and IGERT, GK12, and things that are linked to those.  So we want to look at impacts of them and then policy for future ones as well.

	Those of you that know me well know that I really like geometry, and this is the piece of it I get to show you.  This graph, the growth in or really a description of the NSF stipends over the last almost 20 years.  So if someone gives that to you without the labels, and you can read those in your packet anyway, you would conclude that not much happened for a long time and a lot has happened recently.  And whenever that happens in science or in science administration, there will be both intended and unintended consequences.

	Now let me go over the agenda itself.  Finer grain detail in a moment, but first the agenda overall plan.  We have two kinds of things for you.  I think all the world is divided into quantitative and qualitative possibilities with feedback loops, of course.  But anyway, we'll start off with the quantitative part, data information studies, that we think you will find interesting and possibly provocative.

	Then the qualitative part is that many of you and your colleagues have already spoken during the past year in the form of focus groups, and we'll report on those.  There will be a representative of each of those five or six focus groups to discuss things with you.

	The next topic listed here came up through discussions with some of the focus groups, so-called cost of education.  That's not a generic term.  That means something a little more precise and is tied with money that's given to universities to cover tuition and other things in connection with fellowship and traineeship programs.

	An important topic in all of American life is diversity of all kinds, and that comes into this subject as well.  We'll also have some national perspectives.  In fact, being in the nation's capital helps that.  But in particular, Alan Leshner and others, Margaret Tyler will give us some national perspectives.  And then, finally, there is too much talent in this audience not to let it erupt in some way as well, and we will channel that, besides the Q&A, into breakout groups.  More about those later on.

	Now the agenda itself, take that out and take a look.  This is the micro micro-version.  What we'll have first are research findings from the data and strategies on what they imply or what should happen next.  Then here's a list of the focus groups, which are also in your program.  The graduate students, various sets of them have been convened.

	The Council of Scientific Society Presidents will be represented.  Now the National Postdoctoral Association will stand in for the postdocs, plural.  Graduate deans--no one stands in for them, but Howard Jackson will do his best in talking about a focus group that we had.  And then the AAAS fellows, we had a very interesting focus group with them.  And Dan will--Dan's going to do that one himself, and he'll tell you a lot about that one.

	And then we'll move on to the diversity issue.  This afternoon we have this open discussion.  I'm told this will be quite interesting.  And with your help, it will be so.  You will find a couple of cards carefully crafted in your handout materials in which you can write down questions, apparently only a couple, and leave them in the basket in the back, and we'll take those on at 5:00-ish this afternoon.

	That's today.  And to save me saying this tomorrow, here's what will happen tomorrow.  National perspectives.  Then we'll have breakout groups on three topics, and they're listed there.  And Bianca referred to these as well.  And again, the one that's--the second and third are obvious.  But the first one, research topics, that means how do we study the process by which financial support should proceed?

	Then policies for setting federal stipends is obvious.  And best practices means what can we learn that can be emulated widely in the academic community?  Anyway, then the breakout groups will come back, and Dr. Judith Ramaley will help put that all together, including that provocative question at the end, where do we go from here?  And we'll end promptly at 12:30 tomorrow.

	Okay.  I think we're on time and under budget on this part.  And now it's your turn, Bianca, to introduce Joan and the next set of folks.

	DR. BERNSTEIN:  Thank you.  A rare moment.  On time and under budget.

	I'd like to introduce the moderator for our first session on research findings.  Dr. Joan Lorden, a friend and long-time colleague from my own years as a graduate dean.  Dr. Lorden is currently the provost and vice chancellor for academic affairs at the University of North Carolina at Charlotte.  For many years, she was the graduate dean and VPR at the University of Alabama in Birmingham, where she initiated several important graduate reform initiatives.

	Her finishing school, however, was her year with DGE, Division of Graduate Education, as the NSF/CGS dean in residence.  She's held various leadership roles, including chair of the boards of both CGS and the Council on Research Policy and Graduate Education and member of the--and I can't remember, Joan, what the name of it is, but the NRC committee that has overseen the methodology study for the National Research Council study and rating of doctoral programs.

	I'm proud to say, too, that she is a psychologist, as I am, but she did her graduate work at Yale, definitely the runner-up to my University of California alma mater.

	Joan, I turn it over to you and your speakers.

	DR. LORDEN:  Good morning.  It's wonderful to be back here amongst my long-time colleagues in graduate education.

	At universities, I think we're acutely aware of the costs of graduate student support and, in fact, the increasing costs of graduate student support.  And we see the relationship between the availability of support and the level of support in our success for competing amongst each other's institutions for high-quality students.  But we're really not in a very good position to ask questions about the impact of stipend availability, stipend levels on the domestic talent pool or the science and engineering workforce.

	Last year, at the meeting that CGS and NSF convened on innovations in graduate education, one of the provocative talks that we had was by Dr. Richard Freeman from the National Bureau of Economic Research.  And Richard talked about mechanisms of student support and postdoc support and the impact of financial support on graduate students and postdocs and your choice of careers.  And so, we began last year an introduction to this important topic.

	This year, we're going to hear from two people who have conducted analyses of the science and engineering workforce and who will specifically address the question of how stipends affect the supply of PhD scientists and engineers.

	We'll first hear from Dr. Tanwin Chang, who is the policy analyst at the National Bureau of Economic Research.  Tanwin received his bachelor's degree in physics and from the University of Chicago and his PhD in physics from Emory.  His dissertation dealt with the characterization of semiconductors superlattices and the relationship between optical and structural properties of nanolated material.  So he's clearly a very versatile individual.

	He has now taken on the job of science policy analyst in support of the Science and Engineering Workforce Project at the National Bureau of Economic Research.  And since joining Dr. Richard Freeman's group at NBER, Tanwin has written several briefs on social and economic implications of nanotechnology.

	Formerly, he was a photonics engineer at the Optical Switch Corporation and before that an analyst at Nichols Research.  I look forward to hearing his analysis of some national data today.

	This will be followed by a response from William Zumeta, who is associate dean and professor of public affairs and educational leadership in policy studies at the University of Washington.  He teaches in the areas of policy analysis and public policies toward education and higher education in particular.

	His research interests focus on higher education and worker training policies and higher education finance.  His research has been supported by a wide range of government agencies, foundations, and national groups.  He's a consultant to a variety of private and nonprofit organizations as well as agencies of the federal, state, and local government.

	He has taught in a number of institutions, including the University of California-Berkeley, University of British Columbia, UCLA, and the Claremont Graduate University.  And I think he is well known for some of his work on graduate student support and the science and engineering workforce.

	So let me introduce Dr. Tanwin Chang to begin our discussion.  Tanwin?

	DR. CHANG:  The keyboard is here?  Thank you very much.  Originally, Richard Freeman was supposed to give this talk.  Unfortunately, he's in London.  But he will be coming tomorrow.  I encourage you to hear him talk because he's very glib, and I'm not.

	[Laughter.]

	DR. CHANG:  So the earlier speaker mentioned that we'll be reviewing work that we know about, and indeed in this presentation, I will be reviewing a lot.  Part of this presentation will be talking about stuff that we really know.  But our interest as economic researchers is to try to push what we know and try to develop a little bit of new research.  And so, this is sort of a preliminary report.  We want to show you what our thinking is like and show you our preliminary results.

	So it was actually a four-person effort.  Besides Richard Freeman and myself--I'm essentially Richard Freeman's postdoc--we have Hanley Chiang, who is a graduate student at Harvard, and Jason Abaluck, who is an undergraduate at Harvard University.  And they ran lots of the numbers for us and gave lots of interesting discussion.

	Okay.  So the title is ambitious.  How do stipends affect the supply of PhD scientists and engineers?  And again, I want to stress that we're trying to make inroads on how to think about this problem.  Our main points is that we'll be presenting a method for thinking about measures of PhD production.  For instance, time to degree, which people talk about this a lot, and how that relates to stipends.

	And also we're going to present a method for analyzing the quality of applicants and awardees, especially for the NSF fellowship because Dan Stanzione was able to get us lots of data for this.  So we want to measure the quality of applicants and awardees based on stipends.

	So what are stipends?  I'm sure you guys all know very much about this.  There are basically three main types of stipends--fellowships, teaching assistantships, and research assistantships.  And besides that, another main form of funding for graduate students is self-financing.  Basically, money out of their own pocket or from family and friends.

	Stipends are a potentially important supply-side policy tool.  One issue is because nowadays scientists spend a lot of time in graduate school and postdocs, and stipends are a main form of support.  So anything you can do for this early part of a scientist's career may affect the supply and the quality of your future supply of scientists.

	Also by giving fellowships and stipends to young students, you may be signaling to them that they are worthwhile, they are smart.  And so, they will come into your industry instead of going to other types of occupations.

	Also there's been lots of talk about the balance of foreign and domestic supplies in our scientist population.  And for instance, the NSF fellowship I know is restricted to citizens/permanent residents.  So this can be a policy lever to affect that balance.

	Finally, there are quality and price dimensions to stipends.  So you can use these two aspects of stipends to achieve things differentially.

	Okay.  So now I'm going to show you some stuff that we know or that is pretty accepted in the history, in the literature.  So this is data from the graduate fellowship.  The earlier picture we actually saw in 1985.  This is going back all the way to 1952.  So the annual stipend amount is in the blue line, which is actually in constant dollars, 2003 dollars.

	So you can see in the beginning, they were getting about $10,000 in today's dollars, and now there's been a late experiment in the past four years where stipends have increased by a great deal.  And also, you saw another sort of experiment in the mid '80s, where stipend amounts also increased very much.

	In the meantime, the number of awardees that the NSF gives out has been varying greatly also with time.  So in the beginning, from the '50s to the '70s, there was some sort of rising amount of awardees and fluctuations.  From the '70s to the '90s, it was very sort of flat number of awardees that were given.  And finally, in the recent period, the number of awardees has jumped, but it's remained also fairly constant.

	This is to show that among students who receive stipends--TAs, RAs, or fellowships--there is a great variety of the value that they receive, even in the universities.  So this is from the--the source of this data is something that Dr. Freeman did I think last year from the Nebraska Survey of Stipends.

	And basically, the numbers are showing that within a department, you get, you know, a wide variety in value of stipends, and also across university departments, the value of stipends changes on the order of the mean of what the stipend value is.  So it's a great deal of variation that we want to try to account for.

	Here is data from the--that was published in the Science and Engineering Indicators, basically showing that the number of PhDs varies greatly over time and among fields.  So we see that especially through the '80s and early '90s that there was a great increase in our scientists--in our doctoral degrees earned, and they vary over time and over different fields differentially.

	Okay.  Here is more variation.  This is all about seeing that there's lots of change.  So variation in time to degree.  So here are some selected--three--it was too busy to put all the different fields on.  So we see that the physical sciences have grown the least, and the social scientists, in terms of time to degree, have grown the most from '75 to 2000.

	And also one thing we'll be talking about later is this particular plot is from median time to degree from bachelor's degree to PhD degree.  So that's not necessarily the graduate student's career because people could take time off.  So there are actually several definitions in the literature for time to degree.

	So one thing that policymakers might want to think about is how to agree on this measurement.  It's changed recently.  And so, it's important to sort of establish a clear measure, a clear measure.

	Okay.  So now here we come back to looking at data from the--from the NSF graduate student fellowship, and this is breaking down the awardees by field.  And the field composition is by the current taxonomy that the NSF uses.  That taxonomy has sort of changed through the years, but this is what it is now.

	So in the yellow, we have mathematics and computer sciences.  In the blue, physics, chemistry, and geosciences, the natural sciences, so that that maroon is engineering.  Life sciences is green.  And then the social and psychology I've put together as the orange on the bottom.

	And so, the main thing to see here is that since the beginning, there's been a huge decline of the physical sciences in terms of awardees, and that's come at the increase of the social sciences in psychology and also engineering.  And sort of why has that happened?  Well, the main reason is because changes in the applicants by field.

	In fact, the applicants--this plot and the previous plot look very similar, while this is the number of awardees and this is the number of applicants.  So, in fact, the number of applicants in social science and engineering has increased relative to the other fields.

	And so, one question is, does the NSF grant preferentially treat some types of fields than others?  Does it try to give more to engineers or try to give more to life sciences compared to the rest of the fields?  And historically, the answer is no.  Historically, the proportion in each field has basically hovered around the proportion of the overall awardee-to-applicant ratio.

	So, basically, for all time, around 13 percent of applicants get the NSF award.  And also, for most fields, the proportion also jumps around 13 percent.  At the early time, you see lots of fluctuations in social science and computer science.  That's because at the early time, those fields weren't well defined.  So there are only very, very few people in there.  So that's why there are fluctuations.

	Now the one point is at the end in the 2000s, in the late decade, for some reason, engineering and computer science have received a slightly preferential treatment by the fellowship, where the others have sort of converged and have the same proportion altogether.

	Okay.  So I mentioned earlier that we're interested, as researchers, in quality.  That is, we're trying to get from stipends, from award numbers and award values and see how that might affect the quality of the applicants.  Now, of course, for the NSF fellowship, there is the whole panelist, a whole bunch of panelists who evaluate students.  And a lot of that is stuff that they're reading, and it's not stuff that easily measurable.

	Here, we can only focus so far in this preliminary report on stuff that's measurable.  So that the easy stuff that we can look at is basically GRE scores and GPAs.  So let me point out some stuff about this plot.  First of all, if you look at the pink line was the GRE scores of math awardees, and the sort of purple line here--do we have a laser pointer?  Do we have a pointer?  Okay.

	So anyway--get quite a workout from handling this every day.  Okay.  Great.  So the GRE math awardees are here, and the GRE scores of the math applicants are here in this purple line.  And you see the awardees do better than the applicants.  And that's true of the GRE verbal, the awardees do better than the applicants.  And for GPAs, the awardees do better than the applicants.

	Now strikingly, for most of the time period, the GRE scores for all awardees and applicants have remained--when I saw this, I was surprised by how constant it is.  Because I think what this means is that compared to everyone who takes the GREs, the mean scores of applicants for the verbal have remained basically same kind of quality, if you consider verbal scores a good quality.

	Now the only caveat to that is that at the late time, the GRE--let's see, the verbal scores of the GRE awardees have gone down, and the math scores of the GRE applicants have gone up.  And this has happened even though the corresponding other scores have remained more constant.  And so, that's a little bit of mystery.  We're not prepared to talk about that now.  But I just want to point it out to you so you can think about it.

	Finally, here we see the perennial grade inflation, and that's just--you can see a slight--I don't know if this really is grade inflation, but that's what it looks like to me.  And don't hold it to me, but--

	Okay.  Now I'm just going to show you a few plots of the same kinds of qualities broken down by field, the quality measures.  And here the point is just to show you sort of the dispersion.  For instance, awardees do better than applicants and in some fields tend to have better GPAs than others for the applicants.

	For instance, in this green line is life sciences.  And they tend to have slightly less GPAs than the rest.  When you get to the awardees, it's much--even though there's still a trend, it's a lot less clear who's got the better GPAs or not.  And so that means that the panel is selecting people not really based on their fields, but more about based on what they think is the quality.  I think that's what it means.

	Okay.  So here's verbal scores by field.  And again we see, for instance, this purple is engineering.  So the engineers tend to have poor verbal scores.

	[Laughter.]

	DR. CHANG:  What?  So for the quantitative scores, you get the biggest spread among applicants.  Whereas the others were tighter among fields, among fields for the applicants you can see a clear delineation.

	So these are the social scientists in orange.  This is the life sciences.  Now the blue is interesting because it's physical science.  This is physics.  The top blue is physics.  This middle blue is geosciences and earth sciences, I believe.  This is chemistry, I'm sorry.  And the light blue is geosciences.  And the people that do best at the quantitative are the math and computer scientists here in yellow, and that makes sense.

	Okay.  Okay.  Now this is the panel rating, and the way that the fellowship works is lots of people I mentioned before, luminaries in the field, I guess, meet together to rate people, and they read their applications.  They read their GRE scores, and they basically give a panel rating to each student.  And then they talk--once they rank all the students based on panel rating, then they do more processing to figure out who gets the award and who doesn't.

	And I believe that it's broken up into two quality groups, and I think there will be speakers about this later.  So there are either four or six or nine quality groups.  Quality group one gets the award.  Quality two may get the award, and everyone below quality two doesn't get the award.

	And in the quality two group, the way that people get awards is they're ranked by their quality two ranking order and also by their demographics.  So there is apparently some sort of algorithm.  Correct me if I'm wrong.  There's an algorithm which takes into account minority status and various demographic statuses and gives out the awards that way.

	So quality one is purely "quality."  And quality two group is quality and demographics to give out the awards.  So here the applicant panel ratings are high up here.  The lower score means higher applicant quality.  And there's lots of variation throughout the years of how the panelists have rated the different fields, and they're all jumbled together.

	Whereas before, with the GRE scores, you could see sort of clear delineations of who does better, which fields do better.  In the panel scores, you can see that it's much more mixed, which means that they're taking into consideration very much things that aren't measurable in the GRE scores and GPAs.  And here is the--it's much more constant the scores that the panelists give for the--

	MR.          :  Which is the yellow line there?

	DR. CHANG:  This is computer science, and I don't understand why that has happened there.  And again, also since this data is sort of preliminary, it may change.  So I don't want you to take this as gospel.

	Okay.  So now we're--I told you we want to measure quality, like GRE scores, is what we want to find out what's happening to.  And now we want to see--this is just a trend, a plot to show you what we're basing it on.  So this is our input.  Basically, trends in the fraction of awards over applicants.  So when the awards over applicants changes, how does that change the quality?  And that's what we're trying to get at, and that's what our preliminary results are trying to show.

	So this is just showing that, indeed, the award percentage changes, fluctuates by a lot.  So there is variation that we can exploit in our studies.  Because if it were just flat, then it would be nothing to look at.  Your inputs wouldn't be changing, so there would be no way to see any effects of it.

	So this sort of motivates what you'll see later, and this is also about the NSF fellowship.  So this is the total stipend outlay of awards, number of awards times the award value.  So this is in thousands of dollars.  So I guess this is like $10 million right there.  That's the total amount of money that the NSF has given.  And this is the fraction of new bachelor's degrees who were applicants.  That means that any given year you graduate 30,000 bachelor's degrees, this fraction, .01, is the number of those bachelors that apply for the graduate fellowship.

	So we see that--we sort of see a correlation.  It's in two time periods.  There's an early time period, '52 to '68, and a later time period, from '68 on, where whenever the stipend total value is larger, you get more people applying.  And so, that sort of gives us encouragement that says, yes, we can do something to change the way that students behave.  We're not sure.  This is only sort of heuristic.

	Now we're going to--so this plot is basically a summary of basically what I just said.  We're trying to analyze the effect of changes to stipends, award number and award value, and then see what happens to the number and quality of applicants.  The number and quality of applicants, and also in this study, we'll be looking--we want to look at what happens to the time to degree.  We're not going to look at that here, but we do have some data on time to degree that we want to show you.

	Finally, the longer question is, how does the market adjust?  If you change your stipends here, how does that affect stipends in other places?  How does that affect salaries in the future?  So once you decide that you can change things in the near term, you also have to start worrying about the long-term implications of that.  And that, we're sort of going to be dealing with that in the rest of the slides.

	Okay.  Here's the "Roy Model."  This is a classic economic model. And basically, the Roy Model talks about occupational change.  Basically, the Roy Model talks about when you have two different kinds of occupations.  For instance, the classic example is economists and financial people.  They both can go, like a person who studied in economics can go and become a business major or can become an economist.  And the question is, how do they interplay together?

	Now the important thing about the Roy Model is skills if are negatively correlated.  For instance, if the skills for being a businessperson, the better business people are the worse economists and vice versa, then what happens is that as they're switching off between these two fields is you make one field more attractive to the other field, you pull off the least-skilled people first.

	So if you're attracting people to business from economics, you're going to attract the

least-skilled people in economics to business, leaving the highly skilled people there.  And that has some implications.  We're going to think about quality in that way.

	So the data that we've analyzed, and mostly it comes from the NSF graduate research fellowship.  It's a cumulative index from 1952 to 1993, which--and more recent data to 2004.  And as you've seen before, it contains GRE scores, GPAs, panel ratings, and demographic info.  Altogether, more than 200,000 applicants in this database.

	Also we're going to show you we have some data on the Survey of Earned Doctorates, and this last piece is the research doctorate programs in the United States.  This was continuity and change.  This was a study done in 1993.  And we haven't actually used this data now.  It's just--it inspired us to do our studies on the SED.

	So our strategy for this in the future

is--I've told you about this.  Here's--we're going to look at key correlations between quality and quantity.  Quality and number of awards per applicants.  Basically, we expect this to be negative.  And that's because the applicant pool is a certain size, and you expect that you have the best people in the applicant pool already.  So when you increase the awardee pool, when you increase the number of awardees, you're going to be pulling the less able awardees.  So, therefore, your average quality should decrease.  And that's what we're going to look for.

	And also your applicants versus number of awards, expect the dollar of awards is positive.  As you increase the value of the awards, you expect more applicants to come into your field or your program.  And the quality of awards and dollar of awards.  That means as we increase the value holding the number of awardees constant, hopefully that improves the quality because you're drawing better people.  Now that we're not really sure of what will happen.

	Effects of stipend support on time to degree.  That's important.  And eventually in the future, examine other market incentives, compare field differences over time.

	So our current tentative findings are stipends do reduce time to degree, and I'll just show you that right away.  The average quality of awardees declines, as I just said before, and

that--our data seems to show that.  And finally, that there is no clear pattern of quality with number of awards, with the value of awards.  So even though when you try to increase the value of awards as has been done in this recent experiment, you're not necessarily increasing the quality of your awardees.  And that's--there's no clear pattern in that.  And finally, that, indeed, the awardees do depend on--the quality of the awardees does have an effect on whether you get the award or not.

	So here is data from the Survey of Earned Doctorates.  This is on time to degree among individuals.  So this is the impact of fellowships, RAs, and TAs on time to degree compared with people who have their own funds.  So, basically, there are two different definitions of time to degree.  Year entered into the PhD program and--year from entering into the program and year from entering into grad school.  So year of entering into grad school is going to be a longer period of time.  So the effect is greater.

	So what this basically is saying is that if an individual has a fellowship or grant, he or she will get out .67 years faster than a person on their own funds.  And from the time that they entered into any kind of grad school, they'll shave off 1.5 years, and that's based on the Survey of Earned Doctorates.

	I think that's noncontroversial data.  But the problem is whenever people see this kind of data, they always say there's an endogeneity problem, which means that, "Oh, people who get fellowships and grants are the best students anyway.  So that's why they're getting out earlier."

	So to try to make headway on that problem, what we've done is looked at it on a departmental level.  Basically, what we've done is we've aggregated the SED data into departments.  And in each department, we've calculated the median.  I believe it's the median time to degree.  And then we looked at in the department what is the median time to degree?  And if you were--let's say 100 percent of your people in your department have fellowships and grants, that will shave 1.5 to 2 years from the median time to degree in that department.

	So the reason that we can do a little bit better here is we can do what's called a panel study.  This is basically a longitudinal study where we look at the same department in two different time periods.  So when we do that, we're sort of taking out the--what I said before was, "Oh, the better students get out faster."  And for department level, you can say the better departments have a median time to degree that's shorter.

	But here, when we do the panel level, where we're looking at the same departments from past and future and we see similar effects.  And when you're looking at the same departments, you should be getting rid of most of the quality effects.  So, again, we see that, indeed, fellowship grants, RA stipends, and TA stipends do decrease the time to degree and that the remarkable thing in this data--and again, it's preliminary--is that the coefficient is very similar.

	That's encouraging and discouraging because it sort of shows that even though better students get fellowships, that doesn't necessarily mean that better students by themselves have a better time to degree.  It sort of means that they have a better time to degree because they get fellowships and stipends.  And that deserves more research.

	Comments on that data.  There are lots of caveats to that data.  We excluded people who leave the program.  So attrition rate isn't accounted for there.  There are different measures of time to degree, as I said before.  And as policymakers, you might want to discuss what's the best measure.  Self-reported.  For the Survey of Earned Doctorates, people self report their funding, and a lot of times they don't really know how they were funded because it's all a big sort of mix-up.

	And this is what I mentioned before.  Okay.  Now we're getting back to regressions on the NSF fellowship.  The data that I just showed you on time to degree was from the Survey of Earned Doctorates, and this is back to the NSF fellowship data.  And now we're looking again at quality.

	So here's what I was talking about before.  These are linear regressions.  So if we increase the ratio of awards to applicants, that means that we're decreasing--this negative .5 (sic) means that we're decreasing the overall GRE verbal quality.  And that makes sense because, again, as you increase the number of awardees, you're picking off the least able awardees.  You're letting them join the group so the overall average decreased.  As for stipend value, it shows a decrease in the quality, but it's insignificant.

	So what we see here in these three measures, awards to applicants, ratio of awards to applicants decreases quality.  And for stipend value, it's not significant.  We can't make a conclusion.

	So this was time series.  Basically taking average mean GRE scores over years.  So let's go to the next slide.  This is the same sort of study, but now we're taking field and years.  So we're breaking all of the applicants in the fellowship by their field and by their year, and then we're taking the mean GRE scores, GPAs, and averaging.

	And then we find similar things, number of awards to field, normalized by the number of applicants.  The award percentage decreases the mean GRE score.  And the stipend value here, it seems to show that it decreases the quality a little bit.  But because this is insignificant and the signs are changing, we're skeptical about that.

	And finally, this other measure that wasn't on the last regression was number of applicants from field.  This is your applicant percentages.  The number of applicants divided by the total number of people who have been granted the degree, the bachelor's degree overall in the U.S.  And this seems to show that as you increase the number of applicants, you decrease the awardee quality.

	And that's unintuitive because you think that if you get more applicants, that means that the panelists have a bigger group to select from so they can select higher quality applicants.  So this sort of unintuitive result is something that we're going to think about some more.

	Okay.  Which is this one?  Let's see.  Okay.  So, finally, now we've been showing you the quality--GRE quant and verbal and GPA.  Now how do these measures of quality really affect the probability for an applicant to get an award?  Are panelists thinking, oh, we just care about these really measurables, and that's how we're going to base the award on?

	Well, it's true that if you just take into account these three quantities, so when you do the regression, you just take into account these measurables, indeed, the higher quality scores lead to a higher probability of award.  That we showed also before on those longitudinal graphs.  But when you include the reference score and the panel rating, the panel rating is supposed to be something that the panelists, they take into account all of these.

	So when you do this, then the dependence on these scores actually changes.  It's not so positive.  And that's actually good because what it means is the panelists are looking at everything and making a quality judgment.

	Just so you know, for this part, just for this regression, it says that if the GPA changes by one point, you get an 18 percent increase of your chance of getting the award.  And if your GRE quantitative, let's say, increases by 100 points, then you have a 4 percent change of getting the award.  So, to me, it's not really that strong a quality.  It is a trend, but the way I interpret it is the panelists are looking at other things.  Mostly they're looking at other things.

	So the question is, what are these other qualities?  I mean, it's the essays and the research projects that the students are writing.  But also there may be other hidden things that we don't know about.

	For instance, Jason, our undergraduate, has been attempting to look at what is the effect of simply--the institution that you come from.  Because we know that most people who win the fellowships come from only a small number of institutions.  So he's trying to figure out just by coming from Harvard, Stanford, Caltech, do you get a certain cachet from that independent of your other qualities?

	Okay.  So, finally, I said this is preliminary, so our next steps is to analyze time to degree behavior using different measures other than the SED data that we've shown you.  Additional measures of economic conditions in the field.  That means salaries in other occupations and in the occupations of the field itself.

	More rigorous modeling.  So we've shown you sort of very heuristic kind of time series regressions.  This would be creating a rigorous mathematical model and testing it.  And how estimates of all these things can be used to assess optimal stipend policy.  I know that's what you guys really care about, and Dr. Freeman will be here tomorrow to sort of address this issue on a broad scale.  And finally, any of your suggestions to how we can pursue our research in the future.

	Thank you very much.

	[Applause.]

	DR. CHANG:  I don't know how to turn it off.  Do you need it?

	DR. LORDEN:  We'll have, I think, a substantial amount of time for questions.  So I think we will move on and ask Dr. Zumeta to give his response to Dr. Chang's comments and then come back for questions from the audience.

	DR. ZUMETA:  Thank you very much, Dr. Lorden.

	This will be a little sketchy because the version that I got of this paper was quite preliminary and hard to read and also a little different than what was presented here.  I left my home base a few days ago, and so that was a source of difficulty.

	Well, we find that the number and value of government stipends is variable, which we would certainly expect that this, along with other factors, would affect the quantity and quality of applicants to graduate school in general and to certainly to this particular NSF graduate fellowship program.

	DR. LORDEN:  Is your microphone?  I think there's a switch on the microphone.

	DR. ZUMETA:  Sorry about that.  So the number and value of stipends is variable.  We'd expect this to influence the quantity and quality of applicants to graduate school in general, but not necessarily the quality of admitted students or, apparently in this case, NSF awardees if there is an ample supply of quality applicants.  You can dig deeper into the pool and still get quality students.

	So the regressions on the support mix in relation to time to degree appear to show that RAships make quite a difference in terms or a significant difference in terms of time to degree.  When we talk about a year or so in terms of time to degree, that's quite an impact.  The increase

over--that people have been concerned about over a number of years has been less than that.  So this is something significant.

	And that the latest version of this seems to show that fellowships make more difference than research assistantships, which is also intuitive.  But what wasn't so clear in the preliminary results and isn't something that's always showed up in studies like this.  So I think that's significant.

	One thing that wasn't entirely clear to me was whether, from what I had was whether this analysis is based strictly on these NSF fellows, or is this on a much larger group?

	DR. CHANG:  The time to degree was on SED, on the Survey of Earned Doctorates.

	DR. ZUMETA:  Okay.  So the whole set.  Great.  Okay.  One thing about the analysis that occurred to me was while there's a number of controls in there for fixed effects for field and fixed effects for university, right?

	DR. CHANG:  Yes.

	DR. ZUMETA:  I didn't see any controls for student characteristics that were--that might be relevant, such as gender might be relevant.  The share of students who are international is known to be related to time to degree.  So controls of that kind might be helpful.

	If I understand what I had correctly, applications seemed to track closely with the number of stipends, but stipends fell steadily over time in real terms and in value.  Is that--am I reading that correctly?

	DR. CHANG:  In real dollars, stipends have--

	DR. LORDEN:  Until fairly recently, yes.

	DR. ZUMETA:  Until fairly recently.

	MR.          :  It fell for a period up until the '80s.

	DR. LORDEN:  Right.

	DR. ZUMETA:  Right.  And then there was a big jump, and then there was another period of slow decline.

	DR. CHANG:  Right.

	DR. ZUMETA:  Okay.  So that raises two questions.  What happens to the quality of applicants when--we expect the applicants to track the number of stipends.  What might be--if the dollar value of stipends declines significantly over time, one might expect applicant numbers to decline.  But particularly, one would be concerned about the quality of applicants.

	The preliminary version gave quite some attention to the prediction of the Roy Model, that the sharp decline in verbal scores and the increase in quantitative GRE scores of U.S. science and engineering applicants in the '90s might be caused by a flight of science and engineering qualified students at the margins to business schools.  At the margin, those with slightly lower quantitative scores and slightly higher verbal scores perhaps don't apply to science and engineering, instead apply to business school.  So this affects the mix who do end up--the score mix of those who do end up applying to science and engineering programs.

	The implication would be theoretically that this represents a better match, labor market match of the students to the ultimate occupation that best suits them.  That's an interesting question.  That hypothesis makes theoretical sense.  A couple of questions that arise to test or to check.  First, whether nonnative speakers, whether permanent residents or others are more of the applicant pool to see if that's what's causing this shift where the applicant pool tends to have higher quantitative scores and lower verbal scores.  That's the net effect of this shift.

	Also it should be noted that, in general, verbal GRE scores among citizens declined sharply during the '90s across the board, across fields.  So a lot of other factors may be at work.  In large part, these folks taking the GRE in the '90s would be of pre- or very early K12 reform group.  They wouldn't have had much of the effects at least of the second wave of K12 reforms.  If you think that that movement really didn't bite until fairly recently, you wouldn't see much effect, and you might still be seeing the decline of verbal scores impacting that.  As I say, it's so across the board that there's something fundamental must be going on here.

	Also this hypothesis about the shift toward business schools might be at least checked against patterns in GMAT quantitative and verbal scores to see if the two patterns are consistent.  I found in my own work a pattern of generally increasing GMAT quantitative scores by science and engineering majors who were taking this test during the '90s, which at first blush at least does not seem consistent, although there are a lot of tricky things to worry about in comparing those.

	Also how well do the years of the increased science and engineers taking the GMAT match with the years of the score shifts that you've noted?

	Now more generally, the Roy Model suggests that as more science and engineering qualified bachelors apply, average quality will necessarily decline.  That's plausible, but it doesn't seem to match the data that I've looked at and which others have collected earlier, which seem to show that the shifts toward and away from particular fields by top-scoring students generally closely parallel shifts of all students.

	So if students shift toward science and engineering or shift toward one particular field within that, if the total numbers--that is to say the total numbers of GRE takers indicating that field shift upward, generally that applies as well.  A similar pattern of shift occurs in the top scores.

	How can that be?  Well, I'll leave it to a full-fledged labor economist like Richard Freeman to speculate about that and his people working with him.  I can think of some reasons, but it would be very speculative at this point.

	But even if the average quality of science and engineering applicants declines as more are attracted, which seems to be the implication here, that does not necessarily mean that there will be a similar decline in the quality of admitted students, or in this case, it's now clear to me that you're talking only about NSF awardees, which wasn't clear to me from the preliminary material.

	A more serious policy issue, it seems to me, occurs when student interest in science and engineering declines, such as occurred in much of the '90s, where we saw a decline in the number of GRE takers indicating they were interested in heading to science among domestic students.  Whether this is because of reduced support, stipend support, or for other reasons, there is a lot of other things going on in the labor market and in the world.  But I would say a critical factor here is the relative attractions of other possible occupations.

	So anyway, if we see a decline in student interest in science and engineering, the best and brightest may also--if I'm right, the best and brightest numbers may also drop off.  In other words, the highest quality applicants may also drop off, and this is what I saw in my own work--which, by the way, I should credit the support of the Sloan Foundation in that work--that they will also drop off.  This is because of the greater

concern--becomes of all the greater concern if academic labs can no longer be easily populated by international students as we were able to do in the past.

	And actually, in the '90s, we saw some period, for the first time declines in the number of international students.  Not large, but declines.  And of course, since 2001, we've seen some more troubling patterns there.  So our ability to fill those slots with students from abroad, who have obviously provided excellent quality in the labs and in our graduate programs, may be a lot more suspect in the future.

	I think what's really going on here is that science and engineering majors who could pursue a PhD or could go to law school or business school instead are looking at the full range of costs and benefits of their various alternatives, including both the long time in training for science.  We saw how long it takes to get a PhD.  There's also the postdoctoral period, as every scientist knows, that takes an increasingly long period of time.  So you might look at 10 or 12 years of apprenticeship.  So the stipends matter, and the postdoc stipends matter, too, I might add.

	Both long time in training for science, the modest pay, even with better stipends, and more importantly, uncertain and probably declining prospects for faculty or other autonomous career research positions.  And instead, more of them, as the gap gets large enough with other options like the two-year MBA, three-year law degree--and I found, remarkably, two-year or even shorter cycle professionally oriented programs in the health professions like physical therapy and speech pathology--an amazing number of very high scorers were heading in that direction, big increases during the '90s, when the numbers of--and now I'm looking at science and engineering undergraduate majors heading for graduate programs in science was declining.

	So these alternative options, I might note, are particularly--may be particularly attractive to women and ethnic minority members whose attraction into science and engineering graduate programs and PhD programs in greater numbers are of particular importance to us right now.  And so, I would--that's these groups may be particularly impacted, particularly responsive to these kinds of concerns.

	So I would urge that our policy thinking pay attention to the whole period of--the whole pipeline, let's say.  So pay attention to what happens at the end of the pipeline, what happens in that labor market, that career labor market.  What kinds of opportunities are available to students?  How do they respond to that?

	And also pay attention to the long time in training.  That increases the costs of training in science as compared to other alternatives.  And the quality of what one can do as one leaves the apprentice status and one's perceptions about that make a great deal of difference, and there are policies that can be undertaken to improve conditions there.

	Thank you.

	[Applause.]

	DR. LORDEN:  Thank you both.  I think we all recognize that, in fact, we are in a very different environment now than we were just a couple of years ago.  And one thing that I think most graduate deans have probably seen this year is not just a decrease in international applicants, but I think we're really beginning to see a dramatic decrease in international applicants and something that's going to continue because there's been a decrease in international GRE takers, which is forerunner of the application process.

	So I think this whole question of what we can do to really stimulate the domestic talent pool is really critical. So the relationship of both stipend level and all of these other variables that you've just mentioned, Bill, are really critical.

	I guess just to start off the questions, let me just pose one question to you, Tanwin.  And that is when you look at the increase in NSF applicants and the increase in NSF applicants as the stipend levels go up, do you have any way of determining whether what we're looking at here is really an increase in interest in science and engineering fields or what we're doing is really looking at students who now are making a judgment about the amount of effort that's involved in doing an NSF application versus just taking whatever your university offers you as an applicant?

	I mean, is there--because it seems to me there's a sort of--it's not a big cost to you to do an NSF application, but it is a certain amount of work.  And are we just kind of either do we have universities pushing students into doing applications as the stipends up go, or is it something more attractive to basically the same number of students, or are we bringing more people into these fields?

	DR. CHANG:  Well, I would say Dr. Freeman might have more to say about this.  From what my discussions with him, I would say that what we're looking at so far doesn't really answer that question.  And probably we would have to think very hard about how to measure interest or not.

	Really, from a labor economist's point of view, they think very much in terms of incentives, in terms of salary, and in terms of how much you can--basically how much money you can make in one or the other.  And that's what his focus, at least from what I've talked to him, has been about.  That's not to say that you can't put in these other sort of psychic pay qualities.  It's just that we haven't thought about that yet.

	DR. LORDEN:  Questions from the audience?  Yes, Howard?

	DR. JACKSON:  You provided some statistical measures of--the time period measures having to do with the awardee quality and the number of awards per applicant or number of applicants per award and showed that there was some significant correlations.  And what wasn't clear to me was, okay, so it's correlated to stipend value and it's statistically significant perhaps, but by what measure?

	This is connected, in some sense, to the response.  So if you are making a little bit of difference, but they're all extraordinary applicants anyhow, are we--is that something we should be concerned about?  Or is it really

100-point difference in the GRE score or really significant in terms of what we would regard as measures of quality?

	DR. CHANG:  So I guess I haven't really understood your question.  Is your question that it doesn't make that much of a difference?

	DR. JACKSON:  You gave that there is a correlation.

	DR. CHANG:  There is a correlation.

	DR. JACKSON:  Right.  Okay.  But there is a--there is a correlation.  But is that a correlation that would affect the quality of the awardees?

	DR. CHANG:  Yes.  If you increase the number of--okay.  So we're actually doing a baseline.  The question I think you're getting at is, what, if you look at the composition of your awardees, right?

	DR. JACKSON:  Yes.

	DR. CHANG:  Is that composition changing when you change the stipend level and the--

	DR. JACKSON:  Yes.  Is it changing?  I know it's significant.  You can measure there is a change.  But give me an absolute value of that change so I can--so if you ask me does it matter if there is a, you know, 40-point difference in the GRE, I'm not--at these high levels, I don't care.

	DR. CHANG:  Oh, I understand what you mean.  Right.  So does the composition change?  That's a very good question.  And honestly, the stuff I've shown you before is basically the preliminary work that has to go into answering that kind of question.  We haven't looked at the distribution of the awardees and the distribution of applicants and how they change.

	What we're doing here is simply just to see if our baseline assumptions are true, which really is that when we came into this, I think Dr. Freeman's attitude is very much what the response said, that he worries a lot about the composition of awardees like the awardees get worse as a whole because the business school people are more attractive.

	And so, one of the things we're trying to look at is if you increase the stipend level and you hold everything constant, does the quality of awardees increase or not?  And we didn't see--our hope and our intuition was that it would change because then you'd be drawing in higher quality people, and the composition of the awardees would be changing.  But we didn't see that, and that doesn't mean anything right now.  But we couldn't find conclusive evidence.

	Now there are two possibilities.  One is that nothing you could do about raising the stipends helps.  People are going to stay in business because they like it.  The other thing is you may already have the high-quality students already--at the top of the chain already.  And that's probably the more--that's probably the more likely, but we're not sure.

	DR. JACKSON:  Thank you.

	DR. LORDEN:  Yes.

	MR.          :  These are just two suggestions, not questions.  One is when you did the correlation and found out the regression from these fellowships, TAships, and RAships, you have the negative significant coefficients on the type of degree.  It's very easy to find out if these are significantly different from each other.  Is TAship different from RAship from fellowship?

	Because what you are doing is saying people with support finish faster than people without support.  Now does fellowship make a difference from RAships or TAships?  That's not here.

	The second suggestion is that basic policy thought is given that amount of money, one can increase the number or one can increase the amount, and that is not addressed.  Increasing the

number--increasing the number has, if any, important implication.  Bianca said that the second objective, and you mentioned that first group are funded [inaudible].  The second is [inaudible].

	So the number would affect the demographics significantly because unless you get to the second group, you are not going to [inaudible.]  So between the amounts and the number, it's much more interesting than simply does the number have significant affect on quality, or does the stipend have significant affect on quality?  I would rather look at the number and demographics and then figure out the difference between quality numbers and demographics.

	DR. CHANG:  I think that's a very important point about the way that NSF grants are awarded.

	DR. LORDEN:  Let me suggest that people with questions line up at the microphones because it will be easier for everybody to hear the questions, and it will also give us an order.

	In the meantime, Dr. Ramaley, did you have a question that you'd like to--as people line up?

	DR. RAMALEY:  I'm interested also in the effect of the variables you studied on the composition of the group, both overall and divided amongst the disciplines.  Because another policy goal is broadening participation, and I'm very interested whether your dataset has that kind of information.  Are you looking at that?  Did you plan to?  Because all the questions we've already talked about have another element, not only quality of people, but also who are they?

	DR. CHANG:  I think that the other questioner, his point was relevant to yours.  I think, eventually, this kind of study can--Dr. Freeman's point was that we're sort of making an analogy.  We're using the study on this NSF fellowship as an analogy and saying that this is sort of, you know, if we study the effects and things that we know about this, maybe we can also apply that to the larger population of scientists and engineers as a whole.  Maybe we can.  Maybe we can't.

	But sort of his idea is that we might be able to say something about it.  So if we study this little thing, we can say broader things.

	DR. RAMALEY:  Even the little thing, the question is whether there is enough power in your model to look at who's in the pool, even with just GREs.  I didn't see that evidence in your material, but that doesn't mean it's not--

	MR.          :  Who is it broadly in participation in terms of demographics--

	DR. RAMALEY:  Yes.  Men and women--

	DR. CHANG:  Right now, we just looked at quality of things because that's what we know about.  But the data that Dan has given us has all sorts of demographic data.  It's got locations of where people grew up.  It's got gender.  It's got ethnic background.  So all of that can go into the mix and can go into a similar study, but we haven't done it so far.

	DR. LORDEN:  Carol?

	DR. LYNCH:  I have a comment and then a concern, not unlike Dr. Ramaley's concern.

	The comment is that when you look at that one graph that showed the differences across time in the various quality measures that you were looking at, the GPAs, the GREs, I thought--there are a number of us here who are on the GRE board.  And over the last 10 years, that big separation in the verbal and the quantitative I would think is a result of really good educational information coming from the Council of Graduate Schools and from the Educational Testing Service on urging people to look at real predictive value.

	And in terms of the STEM disciplines, it's been shown that within the range of GREs that you see in the graduate fellowship applicants, there's very little predictive value with the verbal, much more predictive value with the quantitative.  And so, I think this is showing more education of the people who are on the panels in terms of making decisions based on what we know about predictive value.

	An analogous concern I have in that most of the analyses, these somewhat preliminary analyses that you're doing, your so-called quality is simply the GPA and the GRE.  And you just had one slide where you showed when you start adding references and then you talked about other things that the panelists are looking at--the essays from the students, previous research experience--again, I think there's been a strong effort to educate the panelists to look more broadly.

		Because when we look at success in graduate school, after the first year, these

so-called quality measures that you're using again have very little predictive value.  There are other things that are going on that are very, very important for time to degree, for completion rates.  So I'm a bit concerned about this reliance, and I understand it because these are things you can measure.  They're easy to measure, so you can

get--you can get good data.

	Then the question, well, it's not really a question, but another concern that is similar to this participation is you also showed some data that show, not surprisingly, as the stipends have gone up precipitously, the number of awardees have gone down.  And of course, that makes perfect sense in what's kind of a zero-sum game.  Unless you had huge budgetary infusions of money into that program, you're going to be supporting fewer students.

	So if the effort here is domestic workforce development which, in fact, the GRE fellowships are targeted at, you're, in fact, supporting fewer students.  You've shown that you haven't changed the quality, at least the way you measure them.

	So, again, it gets back to the major policy issue that was raised at the end in the response that we're trying to develop the domestic workforce in these STEM disciplines.  And in fact, what we're seeing with this increase in stipend is no change in quality and a decrease in the number of students supported.  So I think for NSF, for a policy issue, this is a big question.

	DR. CHANG:  I agree with your first comment that, yes, we are looking at things that don't necessarily--we've shown a small correlation with whether they get the award or not.  But I agree that's a big concern.

	And what we'd like to do is we'd like to take the same kind of study and use it to, if we are able to get measurables on other things that people think are important for what a student--what a good science student should be, then we could also put that into the mix and see when we have a better measure of the quality, this kind of analysis.

	So you're right.  In the beginning, our concern is great.  Okay.

	DR. LORDEN:  Let's go here.

	DR. CIZEWSKI:  Jolie Cizewski from Rutgers.  I was very interested in your analysis of time to degree.  But I have a big concern because in these fields, especially those outside of the social and behavioral sciences, essentially all of the graduate students are supported either as fellows, RAs, TAs, or a combination of all of those for their entire time while being a graduate student.  And so, it seems like for these fields to be comparing time to degree to people who are getting no funding is inappropriate.

	Now it may be that you're somehow or another factoring in that, yes, there are students who in the seventh year of support are supporting themselves, and you're looking at how that affects time to degree.  So can you actually discuss how you do that analysis, taking into account that the typical graduate student will get support from at least TAs and RAs during this period as well as many of them getting fellowships?

	DR. CHANG:  Yes.  So the way we did this is we used the primary--in the Survey of Earned Doctorates, there's a thing that says the primary level of support, and that's the way that we did the study.  Also in the Survey of Earned Doctorates, there are what's your secondary level of support, and what's your multiple level of support?  And we can run regressions using those different things.

	The other thing that you mentioned, though, is the "by field" problem.  So we could probably also in the future break it down by field because the regressions we showed you were aggregate.  And so, because different fields have different levels of own support, I think that would be very valuable to do.

	DR. ZUMETA:  Didn't you have field controls in there?

	DR. CHANG:  We did have field controls.

	DR. ZUMETA:  Okay.

	DR. CHANG:  And so, in a sense, that's supposed to take care of it somehow.  But it doesn't take care of everything.  I think field--

	DR. ZUMETA:  Well, another thing to remember is the way they did this is to look at the primary--I think it's a snapshot at the department level of the primary source of support for students in that department.  Okay?  So the unit of analysis is essentially the department.

	DR. LORDEN:  David?

	DR. CHAPMAN:  David Chapman, University of Utah.  I urge two cautions as we proceed in our discussions this week, or these two days.  One is the exclusive attention to the doctorate.  We should be all mindful that among PhDs the doctorate is 20 percent of our graduate effort, and 80 percent of them are master's degrees.

	That fraction changes for science and engineering somewhat, up to maybe 40 percent.  But in my field of geosciences, the trained master's students who do a research master's degree and even now with our new program of professional master's degrees, they're a very important part of the workforce.  So I think we should at least divert some of our attention.

	My second caution echoes what Carol Lynch has already said, and that is that the--it would be a shame if we spend a huge amount of effort on quality indicators that we all kind of know are imperfect.  And we use them because we can measure them--for example, the GRE and the GPA--but we're working with such a small sort of range that the discrimination ability to predict quality is really quite poor.

	When you ask your colleagues "give me two or three adjectives that describe who would you like as graduate students," the words you get are "persistent, creative, imaginative," and those are not measured by the GRE necessarily.  Sometimes they might be correlated.

	And then finally, finally, your attention in some of your graphs to time to degree.  When I want to assess the quality of a product, one of the least things I'm interested in is how long did it take to produce it.  For example, if I'm looking for a new car, I want the durability of the product in the marketplace.  How well does it do after it's produced?

	And so, I think we should spend some time on brainstorming some quality indicators that we know are really important, even though they might be much harder to measure.

	DR. CHANG:  On your last point, I totally agree with you that time to degree--and personally, in my mind, when I talked to Dr. Freeman about this, I don't think it's all that great a measure.  We've also talked about looking at PhD per enrollment and probability of getting a PhD once you're enrolled in grad school.

	DR. LORDEN:  Bill?

	DR. ZUMETA:  Well, time to degree is something of an efficiency indicator if you've got the right controls.  But I think it has an incentive effect as well in terms of, as I've said, deterring students who have other options and much shorter programs so that we don't want to increase the total time in apprenticeship.  We want to decrease it if we can.

	DR. LORDEN:  Lew Siegel?

	DR. SIEGEL:  Lew Siegel, Duke University.  We're clearly going to be a broken record, as graduate deans.  And certainly anyone who served on the GRE board is going to tell you the same thing.  At these high levels, there really is virtually no predictive ability to the one thing that everybody considers as an absolute baseline, which is completion of the degree, and you haven't really mentioned that at all.

	I got myself onto the GRE board, I guess, because at Duke University we did an extensive study, particularly in science and engineering, of all of our people and found that there is absolutely no correlation between at the levels at which we normally accept the GRE scores and completion of degree.  In fact, in many cases, there's a negative correlation.

	We also found that there is a difference in completion of degree between people to whom we give our most prestigious competitive awards, which generally involve a little more money, and those people who were put up for those award by the departments and came, but stayed anyway.  It's interesting because it's never occurred to me that the extra few thousand dollars that the students got in the better pool was really what made them complete the degree more.

	Now maybe it did, but there's really no evidence when you talk to the students that that's the case.  It is simply evidence that faculty--and in your panelists, of course, are essentially faculty--who pick graduate students for awards are capable of seeing the other factors that are involved.  And somehow we have to get away from the emphasis on these quantitative predictors that are marginal at best and go to more solid things like completion of the degree.

	If you want to do time to something, it's time to job.  It's certainly not time to the degree, given the increase in the postdoctoral awards.

	DR. LORDEN:  Thanks.

	DR. ZUMETA:  Can I comment on that?  I think the point about completion and attrition in doctoral programs is very important.  I understand that there's a study that may be done in connection with the next NRC rankings of graduate programs that will try to take that up and collect definitive data that could be very valuable.

	DR. LORDEN:  Okay.  I think you've been waiting.  Why don't you go?

	DR. TULL:  Yes, hi.  I'm Reneta Tull from UMBC, University of Maryland-Baltimore County, standing in for Dean Scott Bass.  And my concern is based on applicant pool domestic workforce development and quality.

	There are two things that I have not really heard.  We haven't really talked about the age of the applicant, and we also haven't talked about the possibility of raising the stipend.  And I know for NSF, it's going up to $30,000, which seems to be quite high, compared to the past.

	But one of the things that I'm seeing, particularly in Maryland, for scientists and definitely for engineers is that we have several engineering students who are recruited directly out of undergrad who go on to get jobs at $50,000, $60,000 plus, coming out of undergraduate degrees, ages 21 to 22.  We get them to think about graduate school when they're about 25, 26.  But by then, they're not willing to even think about going back to graduate school.

	And so, in terms of something to think about measuring, I think it would be interesting to look at who's interested in taking the GRE and who's interested in graduate school, interested in the graduate fellowships, and then seeing how many people apply.  I know that ASCE, I think, is going around doing some recruitment efforts now to see who's interested in the graduate fellowships, and Oakridge did some things before.  But I think it would be interesting to look at who's interested first and then how many of those actually apply for the fellowship.

	DR. LORDEN:  Any comments?

	DR. CHANG:  I think you're right.  I mean, I think what we've tried to present is a way of analyzing things when you have quality measures.  And we've taken the GRE scores as something that was easy to work on, to show that we're trying to work on a method.  But the larger question, as people have been pointing out, is what really are these quality measures and how do you get access to them?

	And so, we're sort of standing one step further than that is when these measures, when people decide on how to measure these and get this data, we want to analyze it, and we want to see how it works.

	DR. LOVITTS:  Hi.  I'm Barbara Lovitts from the University of Maryland.

	DR. LORDEN:  I think we--let's stay in order and go to this microphone.  Thanks.

	DR. REIMER:  Yes.  Jeff Reimer from Berkeley.  I'm just wondering, is there no systematic study under way to rate the quality of a PhD thesis?

	DR. LORDEN:  Yes?

	[Laughter.]

	DR. LOVITTS:  I was going to make another comment.  Actually, I have a study that's nearing completion called "Making The Implicit Explicit:  An Approach For Assessing The Outcomes Of Doctoral Education."  And it was implemented at 9 universities, 10 departments per university in which high PhD productive faculty participated in focus groups in which they were asked to make explicit their implicit criteria for evaluating the dissertation, the dissertation as a whole and various components, at four different quality ratings.

	So I'm in the process of analyzing that and actually did a presentation at AHE's assessment conference earlier this week on that.

	MR.          :  I'm sorry.  Who are you, and what--

	DR. LOVITTS:  Barbara Lovitts at the University of Maryland.  I'm also the author of the book "Leaving The Ivory Tower:  The Causes And Consequences Of Departure From Doctoral Study."

	Anyway, I was going to second the comments made on this side about the quality factors going into--that you look at for the doctorate.  The PhD has two distinct phases of training.  One is a dependent phase, and one is an independent phase.  And basically, there's a disconnect between the criteria by which you admit students.  You admit them because they've been good course takers, and those things are embodied in the GRE and the GPA.  But the PhD is awarded for making an original contribution.

	So there's a big disconnect between the input criteria and the output criteria, and I have been doing some work on this problem that I call the critical transition, and I've been drawing on the literature on creativity, the work of Robert Sternberg in particular.  And one element of it, creativity, but there are multiple elements, is different types of intelligences.  And in Sternberg's work, he has three types of intelligences--analytical, practical, and creative.  And the GRE and the GPA measure analytical intelligence, something that, you know, it's being a good course taker.  But to get the PhD requires more than that.

	And I have conducted focus groups with faculty in seven departments at two universities, where I've asked them a series of questions about the critical transition.  And two of those questions are about who has difficulty making the transition, and who doesn't make it at all?  And then also tell me about students who make that transition with relative ease.

	And what I heard over and over again were students who had difficulty, who didn't make it, were often quite bright students who did quite well in coursework.  And a number of times they mentioned students who had NSF fellowships.  But these were students who could not problem-solve in the lab, who did not know a good idea from a bad idea, who could not come up with a topic.  Whereas when the faculty talked about students who made the transition with relative ease, they talked about students who were bubbling with ideas, who had an incredible amount of creativity.

	They were silent on the practical intelligence, the ability to problem-solve in the lab, and I think that's because it was present.  It wasn't something that was obvious.  Its absence was something that was obvious.  But they were certainly talking about students with different types of intelligences, which are not captured by your GRE and your GPA, although Sternberg does have an instrument that can measure some of these things, and they can be measured.

	And I think if you're going to look at graduate education, you do need to think about it in terms of the different tasks of the PhD process, and they're very distinct tasks, and the intelligences that are drawn on in those different phases are quite different as well.

	DR. LORDEN:  We're now into our break time.  So let's try to get these last two questions in quickly.  Jim?

	MR.          :  Do you want to go first?

	DR. MCGOVERN:  You were first.

	MR.          :  No, I just wanted to make a comment, and it has to do with the sort of the dataset that you're using.  I think that the SED, which--and the information gleaned from what type of support students has is sometimes weak in that, again, it's self-reported, and students have to make a choice when they make that decision of what is their major form of support, whether it is an RA or TA or a fellowship.  And sometimes it's just a flip of the coin.

	I would suggest that although the dataset is limited that you might look at what NSF--what NIH has in terms of its fellowship support and traineeship support.  Their dataset is probably fairly complete since there is a link back to the SED for all individuals who are supported on fellowships and traineeships.  And so, therefore, you can get some additional data on those individuals.

	DR. CHANG:  Thank you.

	MR.          :  Oh, one other comment, and again, I think this has to do with the NIH data.  And I think it's maybe supportive of what Joan had said earlier, and that is there has been a decline in the applications and awards for F31s and F32 fellowships at NIH.  But as soon as the stipends went up, there was both an increase in awards and applications.  So that's another interesting point to look at.

	DR. LORDEN:  Victoria?

	DR. MCGOVERN:  It strikes me that when you have a 22-year-old bright, creative, persistent, ambitious person who enters the workforce in the State of Maryland, $55,000 in a STEM profession, that's a great success for the individual, for the State of Maryland, for the people who trained him, for his family--his, her, its, whatever.

	And so, I wonder, are we even asking the right question here?  I mean, what is the downside to having people taking undergraduate majors in STEM topics and then going into other things?  I really wish Michael Teitelbaum was here, and I hope somebody else is here.

	DR. LORDEN:  He is.

	[Laughter.]

	DR. MCGOVERN:  As far as the master's degree training, I think that's something.  Should NSF be even really putting all of its eggs into the graduate school bucket instead of the undergrad and the master's level?  So that's the question.

	DR. LORDEN:  Comment?

	DR. ZUMETA:  Well, I think that's certainly valid.  I mean, the market gives you information about the value of services that a BA provides or a master's degree person provides.  I think these master's programs to get people out into the workforce and well prepared, well trained in a couple of years are very attractive.

	You--one still has to be concerned, societally, about whether we're making sufficient investments in the basic, the sort of the basic training of PhDs that ultimately leads to, we think, to the creation of new knowledge and to the further capacity to educate people at the undergraduate and master's level as well.  So that, you know, we have to be aware of these balances in the labor market and look at labor market signals to tell us about a lot about the right balance.

	DR. LORDEN:  Well, I can see this group is just getting warmed up, and it's going to be a lively day and a half.  But let's thank our speakers.

	[Applause.]

	[Recess.]

	DR. TAYLOR:  I want to thank those of you who came back almost on time--

	[Laughter.]

	DR. TAYLOR:  --since we stopped late from the first session.  I'm Orlando Taylor.  I'm the vice provost for research and dean of the graduate school at Howard University here in Washington.

	This is our second panel with the very creative title of "Research Findings II."  Great work, Daniel.

	We have two speakers who will each speak about 20 minutes, and then we'll have a respondent.  Suzanne Ortega will speak for 10 minutes.  You have the brief biographical statements of each of our speakers.  I'll just summarize what's before you.

	You have Joan Burrelli from the National Science Foundation.  She is responsible for the congressionally mandated NSF report entitled "Women, Minorities, and Persons With Disabilities in Science and Engineering."  In addition to producing this report, she is a project officer for the annual NSF Survey of Earned Doctorates.

	Our second speaker, and a dear friend, is Michael Nettles, who's currently the executive director of the Center for Policy Evaluation and Research, and the Research and Development Division of the Educational Testing Service.  Michael has had a number of important appointments.  Most recently, he was professor of education at the University of Michigan, and he was the first executive director of the Fredrick D. Patterson Research Institute of the United Negro College Fund.

	Our respondent is Suzanne Ortega, professor of sociology and vice provost for advanced students and dean of the graduate school at the University of Missouri-Columbia.  She's a past chair of the Midwestern Association of Graduate Schools and is chair-elect of the board of directors of the Council of Graduate Schools.

	Joan Burrelli will be our first speaker.

	DR. BURRELLI:  Good morning.  I titled my talk "Effects of Graduate Support Mechanisms."  But really it might be effects or noneffects or boundaries of the potential effects of graduate support mechanisms.

	[Laughter.]

	DR. BURRELLI:  And what I'm going to present are not the results of any particular study, but they are little bits and pieces of data and information that we at NSF and the Division of Science Resources Statistics have gathered through our various surveys.  So none of this is particularly a coherent body of research, but it's little bits and pieces of things that I think in the end might have some coherent story.

	The sources of information that we have at NSF are the NSF/NIH survey of graduate students and postdocs in science and engineering, and that's a survey of graduate departments that ask about number of graduate students and type and source of support.  Also the NSF/NIH/USED/NASA/NEH/USDA Survey of Earned Doctorates that's a survey of individual doctorate recipients at the time of doctorate receipt and asks individuals about their source of support during their graduate education.

	And also the NSF/NIH survey of doctorate recipients, which is a longitudinal survey of a sample of the Survey of Earned Doctorates respondents.  So it's a two-year follow-up of people, a sample of people who earned doctorates in science and engineering fields.

	Okay.  So one bit of information that's important is what is the primary source of support for graduate study?  Now from the survey of graduate students and postdocs, we know that the federal share of the primary source of support is relatively small, about 20 percent.  Certainly institutional support is much greater.

Self-support is much greater than federal support.

	Now you have to understand here that these are graduate students as a whole, and they include people who are going on for master's degrees as well as doctoral degrees.  So that self-support is common among people who are only master's students, particularly in the fields of social sciences, psychology, health sciences, and also computer sciences.

	I hope this one is readable.  This is from Science and Engineering Indicators, but it's ultimately the same source of support by our same survey, the survey of graduate students.  One thing that's important to know is that source of support varies widely by field.  So that you see that biological sciences and physical sciences have a much higher proportion of full-time S&E graduate students whose primary support is the federal government.  Social sciences and psychology, math have much lower percentages of--did I lose the mike?  I think so.

	Okay.  Federal support is much less common in math, psych, social science.  If we look at the mechanism of support as opposed to the type--in other words, whether they have a fellowship, an RAship, a TAship, et cetera--relatively few graduate students get fellowships or traineeships, and that's where the federal government has a direct influence in terms of number of graduate students, stipend level, et cetera.  A much higher proportion are supported by RAs.

	And there, the federal government doesn't have--the federal government may provide the ultimate source of the funding, but they don't have direct control over the stipend level, for example, or the number of students who are selected to get those RAships.  Again, you see that self-support is relatively high.

	If you look at trends over time, and here the base is science, engineering, and health students, so it's including the people who are in nursing, physical therapy, et cetera.  You see that the percentage who are self-supported has increased a bit, and I think that that's primarily due to the increase in health fields.  RAships have increased over time, but relatively stable recently.  TAships declining a little bit.

	The percentage who are supported by fellows or fellowships or traineeships has been relatively flat over that period of time, and of course, the other is relatively flat as well.

	It's also important to know that people are supported by more than one type or source of support over the course of their graduate career and also maybe at any given time.  In earlier years when the NSF fellowship was--the stipend level was relatively low, schools would supplement the fellowship with institutional funds just to have sufficient dollars to attract the students.  So at one point in time, you could have more than one source of support, but also over the course of your graduate career, you can have more than one source of support.

	When we looked at the Survey of Earned Doctorates data on any type of support, whether people selected, you know, fellowship, traineeship, RAship, as a source of their support during their graduate career, we found that the mode--modal category of numbers of source of support was 2.5.  So over the course of a graduate career, people had on average 2.5 types of support during their graduate school.

	We also looked at the combinations that people had, and we found out that the top five were things that you would expect, an RAship and a TAship; an RAship and your own funds, i.e., family funds, savings, outside job; RAship, TAship, and own funds; and RA solely; or TAship and own funds.  So that people typically are supported by more than one thing, and that varies over the course of their graduate career, and it also varies by field.

	RAship was the most frequently cited primary source of support in most S&E fields, but own funds--i.e., savings, family funds, spousal support--was most frequently cited in the health fields and in psychology and in the social sciences.  In math, TAships are the most common.

	If you look just at fellowships or traineeships, you can see that the percentage who have these varies greatly by field as well, with the highest percentages in the biological sciences, not surprisingly, because they get the NRSA fellowships.  Social sciences is also high.  Relatively few in Ag and computer science.

	Okay.  Here we're skimming a bit to more of the effects kind of things.  This is looking at the Survey of Earned Doctorates data on time to degree.  If you look at fellowships versus

self-support, i.e., no outside support, there is quite a bit of difference just looking just at those two.  About 8 years for fellowships, about 10--almost 10.5 for self-supported students.  But if you control for field, personal characteristics, institution switching, amount of debt, the time to degree with a fellowship is only about a half a year faster than self-support.

	So it doesn't have a large effect.  It does have the predictive effect that if you have a fellowship, you're going to get through a little bit sooner, but not a lot sooner.  And here we can't separate out the selection bias, i.e., do people with fellowships have greater ability and, therefore, they get through faster than people who don't have fellowships?  Okay.  So we don't have that--those quality rankings within the Survey of Earned Doctorates.

	Now here this is a study that we did in 1997, where we took the survey of doctorate recipients, which is that follow-on survey to the SED, and looked at people two years later to see how they had done.  And we compared--in 1997, we took an extra large sample of people who were NSF fellows or quality group two nonawardees.

	So you remember earlier the discussion of the quality groups in selection of the NSF fellows.  The fellows are the quality group ones and some of the quality group twos, and there are also quality group two people, applicants who do not receive NSF fellowships.  So this gets at that quality difference.  Do NSF fellows complete sooner because they got the fellowship, or do they complete sooner because they are more meritorious, because they have higher GRE scores, higher grade point average, are smarter people, for whatever reason?

	You see here if you look at the science and engineering overall, there is really no difference at all between the quality group two nonawardees and the fellowship awardees in terms of time to doctorate.  The median is six years for both.  The people who are other doctorate recipients, i.e., who are not fellows or quality group two nonawardees, was eight years.

	If you look within fields of science and engineering, you see in some fields, the NSF fellows get through a little bit quicker--computer science, math, psychology, social sciences.  There's a little bit of an advantage there to the NSF fellows.  But generally, there isn't a whole lot of difference between the fellows and the

high-quality nonfellows.

	Okay.  In that study where we followed up the fellows and the nonfellows, we also looked at career outcomes.  Here we're looking at employment sector, and you can see that the fellows and the nonawardees are a little bit more likely to go into four-year colleges or universities, a little less likely to be employed in business or industry later on, a little bit less likely--well, for the fellows, to be on the federal government.  Not great differences, but some.

	If you look at rank, and again, these are people who are only two years out from the PhD, an awful lot of them are postdocs.  So in this analysis, I took out the postdocs.  But you can see that the NSF fellows and the nonawardees are a little bit more likely to be assistant profs.  The nonapplicable part are people who are not really faculty.  They're employees of four-year colleges and universities without faculty rank.

	If you look at federal support, are they supported by the federal government or not two years after graduate school?  And there, the postdocs are included here.  You can see that the NSF fellows are a little bit more likely to be supported by NSF.  I don't think that's really surprising.  But the nonawardees also have a fair amount of NSF support.  You can see that the other doctorate recipients, the people who didn't apply for the NSF fellowship, a little bit more of them are supported by NIH.  Again, that's not too surprising.

	If you look at debt, theoretically, if one has a fellowship, one might come out with less debt than people who are self-supported, for example.  And you can see here that the NSF fellows have a little bit of an edge, that a slightly higher percentage have no debt, and a lower percentage have high debt, $20,000 or more.

	And that's about it.  I think the implication here is that most graduate students are not federally funded, particularly when you look at master's students.  That federal funding isn't the main source of support.  It isn't the only source of support, and it may be one of many sources of support over the course of their graduate career.

	Those who have direct NSF funding or direct federal funding may have a slight edge in terms of, say, debt or academic careers or time to degree, but the effects aren't very large.  And one also has to consider when one is thinking about federal sources of support that it varies quite a bit by discipline, and so that federal agencies can have effects in some disciplines more than in others.

	So just a little bit of caveats about the boundaries of the types of effects that we might expect to have.  And I'll pass it on to Michael.

	[Applause.]

	DR. NETTLES:  Thank you, Daniel.  And thank you to CGS and NSF and NIH for inviting me to talk about our research this morning.

	And this is--we just titled this what this meeting is--this session is called "Key Findings From Research."  And "Understanding For Improvement" is a title that we had for the research that I'm going to describe in the early days of the research back at the University of Michigan.  We were going to study doctoral education so that we can understand it better and try to make recommendations for improvement.

	It graduated or some people might say just changed to a different title that I was surprised when we got the printed version this morning of this PowerPoint presentation, up at the top of my page, it says "Coming Up A Winner:  Students in the PhD Gamble."  This was a title that we thought we were going to use in the end.  But after being reviewed by graduate deans across the country in a meeting in Ann Arbor a little bit over a year ago, we took so much abuse for that title, it just became a red herring for anything else that we might think about trying to do.  But I was just shocked that it came up on the printed page here.

	Also I have a co-conspirator, Catherine Millet, who has been presenting this in places like the Canadian graduate deans meetings and so on lately.  And so, and in fact, she helped me, as we were preparing for this session, to decide what goes in this presentation this morning.

	We collected an awful lot of data from doctoral students about their experiences, their backgrounds, and lots of success factors.  This morning, I'm going to focus on parts of four of these--student preparation for doctoral programs, their funding arrangements, their mentoring experiences, and research productivity.  We've been talking this morning about degree completion and time to degree, which are other important outcomes, and one that has actually grown in stature over the past decade has been student productivity during the doctoral programs.

	We have lots of data.  If you look at this middle box, for purposes of our conversation this morning, the way I'm viewing these as outcomes, that is, what contributes to the funding type?  What contributes to getting a mentor, having a mentor?  And what contributes to research productivity?  And if you look at the model here, what it basically suggests is that a variety of characteristics and experiences contribute to that, including demographics, student program experiences of various types, and even the GRE as an admissions test.

	The sample that we had was selected from using three different stages.  First we selected 21 different doctoral-granting universities.  We established some criteria for selecting these, including things like how diverse the enrollments were of the students in those programs.  We selected them because of their status in rankings in fields that we wanted to examine, and we also selected them to get variety so that we'd get some urban universities and places that we knew would give us a concentration of students of various race groups and so on.

	We wound up with 13,000 students, getting the institutions to participate.  We chose 11 fields, 6 that Bowen and Rudenstine used, and some additional ones like engineering and education.  And so, we wound up with 11 fields.  We collapsed them ultimately into 5.  We grouped them because it made sense to do it that way after we were into the analyses.  But these are the institutions that made up the collaborating places.

	And so, you can see we got quite a bit of variety, and you can sort of understand the issues of diversity, as I mentioned.  And as you look at this list, they're all very prestigious places.  We wound up with a 70 percent response rate to a 28-page survey.  And in fact, Temple--if we were giving a university prize, Temple would have won the prize.  We got about 78 percent of the students at Temple to respond to the survey.

	Now what we did, we had, you know, as anybody like us conducting studies like this, you get limited amounts of money to do it.  So you try to spend your money wisely.  So we concocted the scheme that was really a raffle.  We took about 10,000 of our dollars, and we put them up for cash payments to students.  We had to get the attorney general of the State of Michigan to approve it.

	We sent the attorney general a letter saying we want to have this raffle for this survey and so on, and so they approved it.  But they also told us that we had to call it a "random selection for cash payments."  We couldn't call it a raffle.  So we did this random selection for cash payments, and some students, you know, very few of them got $1,000.  Those were our big prizes.  And then we had a lot of $100 prizes and a lot of $50 prizes.

	And we were surprised at, you know, even the attention given to that.  We think it helped our response rates, you know?  People would ask, they'd send in, and then a few months later, we'd get a letter or an e-mail from somebody saying, "Well, where is my cash payment?"  And we'd explain to them that they didn't get it.  There were other people who wrote and said forget--you know, "Don't put me into the pool for the raffle."

	These are our 5 fields, and these are how we grouped the 11--you know, the 5 broad ways of looking at broad fields, and this is what went into each one.

	Now we collected--so I'm into the preparation part of this.  We collected a variety of data about, you know, academic background, including GRE scores.  And we asked the students to give us permission to get their GRE scores also from the GRE board, which we did.  And we confirmed, it was about a 90 percent correspondence between what students actually gave us and what their actual scores were, now which was quite amazing.

	So it gave us a lot of confidence in the self-report of these things.  We gave them a scale to give us the scores.  So we didn't ask them to really write in.  So I guess if you do it that way, people pretty much remember.

	On verbal, humanity students ought to win the prize.  What's interesting on this is

that--there are a variety of interesting stories to tell about this.  But if you look at, for example, the blue bars.  This is a race distribution by field.  Look at the African Americans in humanities.  Very often we think of African Americans scoring lower than everybody generally in GRE scores, and in fact, if you look by field, you get that pattern.

	But also those students are scoring higher than students of other race groups in other fields, which is kind of interesting, and it, you know, gives us something that if you wanted to probe into factors that contributed to the higher performance of those students on the GRE, it would be interesting to do.

	We also looked at quantitative.  And as you might expect, humanity students win the prize on the verbal.  Engineering students really go way up on the quantitative.  And I spent a couple of years before going to ETS serving on the GRE board, and I can still hear Lew Siegel talking about the ceiling and the need for greater discrimination at the top in engineering.

	And we did some analysis by sex on these, too.  And you know, women were like 10 points lower than men.  So they're basically 760 on average and compared to 750 on average for the quantitative scores in GRE.  Education students come out, you know, lower on these scores.  And in fact, they relate to some things, but there are a lot of things that the GRE scores don't relate to.

	We looked at things like the selectivity of the undergraduate institutions.  This was interesting because at the same time we were conducting studies about affirmative action, and you know, these were the same institutions where most of the affirmative action battleground really is and was, especially over the last--you know, the more selective these institutions are, the more likely they are to have a need for policies like this.

	But if you can see here the humanities students, about 55 percent of our humanities students actually attended institutions that were among the 120 most selective institutions in the country.  You know, lower selectivity relatively speaking for education majors.  But about a third of the sample generally did.

	We looked at social class, and here we mean education and occupation of parents.  We looked at past--this would be the past, how they were brought up, basically, or what kind of status they were brought up in.  And then looking at--we also looked at current social class, you know, students whose spouses are working, students who are working themselves.

	Our students were largely traditional students.  We chose the sample to include people who had completed at least one year of doctoral study and were classified as full-time enrolled students.  So what we found is that most of these, with the exception of education, most of the students entered pretty close to the time after they completed baccalaureate degree.

	Science and math majors were the youngest.  They were on average about 22, 23 years old.  But the others weren't, you know, older than 25, except in education, where the average age was 35.  A lot of education students working, having also completed a master's degree more often than the students in the other fields.  And you can see the social class background of the education students was lower than the others, and the engineering students were better off.

	Overall, we found that if you stack up doctoral students in this sample against the general population of baccalaureate degree recipients and of the general population of people the same age, that these students are much better off in terms of social class background than students who are doing other things and didn't go to doctoral programs.

	We were asked a question early in the study about the extent to which graduate education is simply recycling people who have graduate and professional degrees.  I think this is fair to acknowledge.  Somebody?  Yes?

	MR.          :  Just a quick question about that part.  What is the scale, and what does it mean?

	DR. NETTLES:  You know, it's just a relative--we produced a factor that included education and occupation and put them into a scale that, you know, is normative, allows us to do this.  So it's just a relative value.  It doesn't tell you anything that you could, you know, take to the bank really.

	MR.          :  Relative to?

	DR. NETTLES:  Each other.

	MR.          :  Okay.

	DR. NETTLES:  Yes.  Okay.  Now fellowships, teaching assistantships, research assistantships, and loans, you know, this is busy stuff that we include, that we analyzed in relation to people ever receiving an assistantship.  So lots of things.

	The research assistantships, and again, this is a race group comparison.  Only in the humanities do we find that there is, you know, virtually no what might be considered to be on the surface race difference, you know?  And it looks like African Americans lose out more often on research assistantships than other students before you begin to control for anything else.

	And in fact, over 75 percent of African Americans and Hispanic students reported having received a fellowship during the course of their doctoral studies.  And sometimes that may work against getting research assistantships.  And to the extent, you know, that's something that has to be examined institution by institution, we did some odds ratio analysis.

	Now here is--we separated these fields and did these regressions.  And let's just take this research assistantship business and look at the African-American row.  What this basically says is that African Americans in education, but especially in engineering and science and math, were three and four times less likely to receive a research assistantship over the course of their experience.

	Probably the other things that look like they might relate is in engineering and science and math, if you received a fellowship that you were less likely to receive a research assistantship.  And you know, there are lots of other red things in there, probably less important than that.

	One of the other things we examined was the mentors.  This is how we define "mentoring."  We try to distinguish it from advisers in the study.  This is how we defined "adviser."  Adviser being somebody who's more likely to be assigned to you.  Mentor is somebody who you're more likely to select and work most closely with.

	One of the maybe not so surprising findings is that 70 percent of the students indicate that they had somebody who they considered to be a mentor.  And you know, it looks like the majority of students in each field and of each race group indicate having a mentor.  In fact, within field, we find very little, no significant real difference in whether people had a mentor or not.

	Now one could argue that, well, 30 percent--that means that 30 percent don't have or indicate that they don't have a mentor.  And we had people writing us pretty emotional letters and commentary about mentoring experiences.  You know, people getting through their doctoral programs, working with somebody.  That person leaves, and there is nobody there to really replace them on that campus, and they've gone too far to really follow the professor without starting all over.  Lots of other kinds of stories.

	Now one thing we did discover is that the longer people are enrolled in their doctoral programs, the less enamored they become with their professors.

	[Laughter.]

	DR. NETTLES:  Now this may relate to Barbara's comment earlier about, you know, the different--the two different experiences, one being more independent, one being, you know, more course oriented.  It could--we have all sorts of ways to try to figure this out.  We say, well, you know, maybe early in the programs, the students are, in fact, taking courses.  They have a lot more routine interaction with faculty, and in fact, maybe faculty are a little bit more exciting to them.

	We have a colleague at Princeton who said that it was the Oedipus complex.  You know, every one of her advanced doctoral students wanted to take her place in life, in fact.  And so, you know, there are lots of ways to think about that.  But it is--it does sort of represent something that graduate institutions have to work on, and that is keeping people engaged and somewhat happy.  We measured satisfaction and took it seriously.

	Now having a mentor in science and math for African Americans seems to be a challenge when you control for other things.  The Asian-American story is, you know, we go through this whole--we've retitled our work to call it "Demystifying The PhD Experience."  And most of the writing that we've done, we can get through most of these analyses without distinguishing Asian Americans from whites.  But this is one category, in engineering, where they indicate a lower likelihood of having a mentor.  But the African-American story is really significant here and important challenge for doctoral-granting institutions.

	Research productivity.  You know, this was something that we started off wanting to measure, and we, in fact, did measure it.  And in the end, it became something that was really important to measure, in our opinion, because we discovered that more people were focusing their attention on trying to get research productivity during doctoral programs.  And in fact, a third of our students indicated that they had actually published something, almost a third, in what amounts to something, a referee journal.

	Now we didn't tally things like first author.  We counted things that were joint authored with professors, you know?  Science and math students, almost half of them had published, you know, in something called a referee-type journal.  That would be the red second bar there.  You know, other forms of productivity we considered to be important, but that one is probably the most important.

	We looked at, you know, publishing a chapter in an edited volume, even publishing a book.  We had a couple of people in our sample who reported that they had published prior to even going back to graduate school.

	Now we've done some analysis comparing that to scholarly work of faculty by race and gender just to get a perspective about this,

and--but this article publishing seems to be really important.  And so, you can see the engineering and science and math students way up on that.  The African-American students, with the exception of engineering, look relatively low.  We have really been keeping an eye on that category.

	And here, you look at the odds ratio here.  We can see that with the exception of engineering and humanities, African Americans are--yes, Bill?

	DR. ZUMETA:  Michael, at what point were you interviewing these students or surveying them?

	DR. NETTLES:  Well, they were--they could have been any place in the doctoral program from having completed a first year successfully and being full-time enrolled.  The way it turned out, that 50 percent of them were candidates.

	DR. ZUMETA:  Okay.  Thank you.

	DR. NETTLES:  So it sort of splits out.  We constructed this thing, this eight milestones, and we, you know, talked about degree progress, breaking down the degree into those milestones and looking at the rate of progress along those eight milestones, which is another interesting way to look at it.  but you know, here again, after you control for all of these other things, the

African-American story is pretty important.

	Now having a mentor is also important, and it looks more so in social sciences.  But everywhere that's something that's a pretty consistent pattern.  And a research assistantship, with the exception of the humanities, teaching assistantships really seem to bolster publishing, when we look at all the data in the humanities, more than research assistantships even.

	Now we examined things like time to degree for the people who had completed.  What we learned was that 63 percent--what we did, we got the ID numbers for the students, which is basically their Social Security numbers.  And we kept going back to the 21 institutions, finding out who had graduated.  We checked dissertation abstracts every year, and it takes some universities longer to get them in than others.  But we did that.  And we found a third of our students who had completed through that route.

	Then we took the big plunge and gave a little bit of money to NORC to take a look at the Survey of Earned Doctorates.  And what they did was they matched our Social Security numbers against the completers over that period of time.  And we found that 63 percent of our sample had actually completed degrees, and one could argue that

they--from the time we started and given that they were at least through one year when we first interviewed them, that they had, at least up to that point, six years to complete.

	So that's one way to sort of look at it, 63 percent, at least six years, because we--several of them had gone back further.  And I'm talking about '96 at that point, 1996.  But we asked them the date that they entered their doctoral program.  In fact, we had to do that in order to get our sample together, and you know, you can go back to 1990--once you get below '90 for our sample, you know, you start getting really small numbers, even so they just sort of dissipate.

	But we do take a look at this time to degree business for those who have completed.  And I would just invite you to keep up with us.  We're trying to get this work out within the next several months, and you know, I'm happy to discuss other aspects of the study with you, if you'd like.

	Thank you very much.

	[Applause.]

	DR. TAYLOR:  Thank you, Michael and Joan.  And now, Suzanne, would you respond to these data?

	DR. ORTEGA:  Well, I think I'm taking a slight liberty here in not responding directly to Joan and Michael's remarks, although I hope they will be relevant to them.

	And I thought perhaps as we're at a transition at the end of Research Session II, and we'll move to sessions with different titles in the afternoon, I would phrase my--think of my remarks as implications for future research, and they'll follow the conventional mode.  That is, we recapitulate the problem, weave through things we think we know, and try to look at questions we haven't asked.  So I'll give it a shot and see how it goes.

	If I understand our fundamental question, it really is the question, how do various models of support for graduate education foster the dual outcomes of creating a scientific labor force sufficient to meet the needs of, at this point, the U.S. economy and to create an infrastructure that sustains scientific innovation and the acquisition of basic research as well as technological implications?

	And if we think about that as our fundamental question, then it seems to me we then move to operationalization and ask the question, how will we know both our proximate and our

long-term outcomes?  And there are two of them.  The first is really the outcome I think we've focused on, and it probably is a proximate outcome, and that is specifically outcomes for individual students, whether measured in terms primarily of time to degree or, more importantly, I would argue, in terms of these overarching goals that implied in Michael's conversation about research productivity.

	I want to come back to that question about measures and so on and so forth in a minute.  But I would be a very poor sociologist, indeed--in fact, I would be a very poor graduate dean--if I didn't point out that there is another way that we really ought to think about outcomes and we ought to be concerned about that are less direct, perhaps, but no less important for our ultimate goal of increasing the scientific labor force.  And that is really how do the various decisions we make about student stipend support impact both the culture and the structure of graduate education, but ultimately the practice of science?

	So I want to raise those questions as outcomes that thus far we really haven't addressed or asked, but perhaps will have an opportunity this afternoon.

	So let's talk about stipend level.  We might talk about sources of support.  We might talk about stipend level.  Well, all the graduate deans in the office and, indeed, most of the graduate students I think know very well that higher stipends increase our capacity to compete with one another for a pool of students already inclined to go to graduate school.  And I think that, Lew, was your point about what does an extra $3,000 do?

	From the standpoint of this goal of struggling to increase the numbers of well-prepared students who can staff the labor force or become the innovators, I think the question we haven't really answered is, does increasing stipend level actually serve as the lure that increases the number of students who might be inclined to follow graduate education?

	Now I think probably we could do at least some crude looks at this.  We could develop some kind of model, lagged to be sure, that looks at change in NSF stipend levels or NIH, for that matter.  And map it against a number of applications to U.S. graduate schools in the various scientific disciplines.

	We would expect to be able to control on a number of factors and find out whether increases in stipend support indeed to lead to an increase in the numbers of students willing to make a commitment or express an interest in graduate school.  But that's the kind of analysis I think we haven't seen yet, but that certainly would be important.

	I think it's also really interesting then to think about a second question.  Is it really stipend level that is the key, or is it type of stipend support that might be the lure to increase the number of potential applicants, or is it perceived availability of support?  And here I think we come to Carol's point about what happens when we increase stipend level but decrease the overall numbers of awards made.

	I couldn't help but think, Carol, as you were making your comments about something we call in a sort of odd way.  We call it deterrence theory in criminology, and the idea is you can deter people from doing things by three things--by severe punishments, by certain punishments, and by swift punishments.  Well, if you sort of flip that on the other--and by the way, what really works is not severe punishments, it's certain punishments.  It's the expectation that one will be punished.

	I think probably basic psychology and maybe the psychologists among us know, could flip that on its end and ask how can we get more people not just to apply to NSF among those who are already interested and so predisposed, but how do we get more people thinking about whether they'll take the gamble of going on at all, by asking the question "would we get a greater bang for our buck by increasing either the perceived or the real availability of support versus increase in funding levels?"

	These are empirical questions.  And frankly, I think we could ask them and have some proxies for looking at those questions that would help us make some pretty strategic kinds of decisions.

	And again, I think there are some interesting things about level of--or type of support.  Where will we get the greatest capacity to recruit a new pool?  Through research assistantships, through fellowship assistantships, or through teaching assistantships?  And not only which type might be most advantageous, but is there a mix of these types strategically positioned at various points in the graduate career that keep our students in the program as well as enhance their likelihood of contributing either directly as master's prepared students or as scientific innovators as basic research and bench scientists later?

	Well, another student outcome measure, of course, one we've used, is time to degree.  And while I certainly think--I mean, we all know what the problems are with time to degree.  We often use it as our best possible proxy of successful progress through the graduate program.  But as Barbara, I think, mentioned or began to mention earlier, the relationship between time to degree and attrition, of course, is quite problematic.

	And the real question we want to know probably is less about time to degree among those who, after all, ultimately were successful than how do the funding decisions we make facilitate or not actual probabilities of completing the degree?  Well, we don't know much about attrition either.  So it's a little troublesome to figure out exactly what the questions might be.

	But we might raise the question, given that we know that there are real differences between early leavers and late leavers, and we might evaluate how problematic early leaving is versus late leaving.  Could we map the optimal funding strategy, both in terms of level and type of support across early and late attrition, to figure out how we ought to be packaging our various levels of support to ensure that those students who enter programs can, in fact, successfully complete their goals.

	We might also think about it not just as a continuous problem, but as a critical point problem.  Are there particular funding models we could use at strategic moments when we know that people are particularly likely to leave?  And should that funding be of certain types to make sure that they actually make it past the hurdle?  Whether that's post comprehensive exams, whether it's dissertation final year support, whether it's support for those students who have the good fortune of completing at awkward times for job hunting but need some additional support to move forward.

	I mean I think there are a whole series of questions that, indeed, require us to look more carefully at attrition, but certainly should logically be impacted by funding.

	Ultimately, I think the other outcome that in the end is really the most important of all is the one that Michael's work begins pointing us towards, and this is the question of research productivity.  Joan's begins pointing us in that direction, too, to the extent we know what kinds of students with what kinds of support subsequently are able to get their own independent research support post degree.

	But the real questions for us are, can the students we produce--what do we know about the mechanisms of funding that lead to sustained careers of scholarly productivity?  It will ask us to ask how we measure productivity, both inside and outside of the academy.  What good jobs are, because there is implicit in here good jobs and bad jobs.  We'll have to think strategically about exactly the kinds of science practiced and what setting we're trying to encourage.  But I would suggest that these are other questions.

	Let me briefly turn to climate and social structure questions.  And I know that many of my graduate dean colleagues spend a lot of time worrying about this, and so I'll just put it up front and on the table right now.  One of the things we worry about, as we try to increase the competitiveness of the stipends we are providing through federal agencies, is the fact that state funding sources, university sources simply cannot keep up.

	And we ask the question, when NSF or NIH stipend levels set the bar higher than we ever can possibly aspire to on research or teaching assistant funds, what are the implications for climate within a department and across a campus that are produced?  It may not be an equity issue, but it's definitely an equality issue, and we

can--that's sociology talk, too.  So we can come back to that if you want.  But there are real questions about what happens in terms of the nature of peer interactions as well as our evaluation of our students and their subsequent success.

	We might ask again, and I think some of this is funding level and type, but anecdotally, most of us I think have heard or are beginning to hear that as the cost of educating a graduate student increases, the relative payoff of that student to the principal investigator on grants decreases in an era where they, too, are trying to make cost-efficient use of limited resources.  Specifically on my campus, I hear time and time again, I can't prove it and I don't know if it--how profound it is, is that, increasingly, our PIs are moving towards lab techs and, to some extent, postdocs because they simply get more research productivity for less cost.

	My engineering dean says minimum of 40K is what you have to budget for a high-quality graduate student.  And this is a pretty substantial pressure, and it keeps increasing every time we take actions to try to increase overall competitive stipend levels.  So I'd simply raise that question.

	And once you sort of start shifting the mix of players in a lab, I mean, those folks who study the history of science or the sociology of science can tell you more about implications for the actual way in which science is conducted, the size of labs, and so on and so forth, and the kind of science a conservative normal science versus risk-taking and innovative science that flow.  But again, this is more distant but, I think, no less real if we keep our eye on how do we procreate financial incentives that provide the next generation of scientific--of scientists, whether those work in industry or whether those are the innovators and basic research scientists?

	Finally, I will simply leave this last question that our conversation thus far has focused on stipend support and stipend type.  But there are various other kinds of ways we might think about student support, which is actually the title.  Would we, for instance, get more bang for our buck in terms of these overall goals by investing $3,000 in professional development accounts as opposed to direct payments to students?  Would we get some kind of benefit from investing in loan forgiveness programs as opposed to spreading an extra $1,500 across the 900 NSF GRP fellows?  Could we get greater systemic change?

	And so, the real question is not, for me, just how do we improve individual student outcomes, but how do we use levers at the individual level that help us--well, we all understand the concept of leverage--move the enterprise forward?

	DR. TAYLOR:  Thank you, Suzanne.

	[Applause.]

	DR. TAYLOR:  We have about 20 minutes for Q&A, and I'm going to ask as you ask your questions, to direct them to a particular person and tell us who you are.

	I want to ask Michael, as the people gather to ask their questions, you commented on the issues of race and ethnicity with regard to likelihood of receiving certain types of financial support, particularly research assistantships.  Could you comment on the gender issue with regard to the same topic?

	DR. NETTLES:  The most notable places were engineering and science and math, similar to the African-American, Hispanic story.  And it just seems like a market issue.  It seems like a supply and demand issue.  The shortage of women in engineering in particular, you know, looms in my mind.  And you know, the vast majority of the women in our sample had fellowships.

	DR. TAYLOR:  So, again, less likely to receive research assistantships, then the other issues kick in, such as research productivity and so on?

	DR. NETTLES:  Yes.  Especially in engineering more so even than science and math.

	DR. TAYLOR:  Okay.  Very good.  Bianca?

	DR. BERNSTEIN:  Hi, Orlando.

	DR. TAYLOR:  Hi.

	DR. BERNSTEIN:  Bianca Bernstein with the National Science Foundation.  I'd like to add two elements to our consideration of the category of types of support to graduate students, financial support, that is.

	One element is that we've been talking about TAships, RAships, and fellowships.  But I want to add the category of traineeships.  As you know, NSF and NIH both give quite a bit of money out in terms of traineeships, which are meant to be considerably different kinds of experiences.  So please add that to your list of types of support.

	Now the other comment about types of support is that those are not just four different ways of providing financial support to students.  They are fundamentally supposed to be different kinds of experiences.  And the nature of the experience and the balance of those experiences over time in a graduate student's career seems to have important implications for possible outcomes.

	The one Michael mentioned, one of the ones in his table, and that is the sometimes

negative--in one chart you put up, the negative correlation between teaching assistantships and research productivity publication in science and math.  That reinforces what some of us know as graduate deans and the experiences that faculty tend to put new students, unproven students in the classroom to teach undergraduates.  I always got a real kick out of that--not really.

	And when they prove themselves, then they get put into the research lab.  And if somebody else gives them a fellowship, that's even better.  So all of those things have real implications that I think we need to take into account.

	DR. TAYLOR:  Thank you, Bianca.  Any comment on that from anyone?  Janis?

	DR. ANDERSEN:  Yes.  I wanted to thank the panel for some really stimulating data and ideas.

	DR. TAYLOR:  Tell us who you are.

	DR. ANDERSEN:  I'm Jan Anderson from San Diego State University.  And I wanted to also kind of then react along the lines that Suzanne started us thinking about.

	And as I was listening, particular to Michael's data, there was just so many things going around in my brain about things that we know from other fields about the kinds of reinforcers, about the kinds of predictors, and coming from the field of communication, I was particularly interested in the mentor relationship that's in this data.

	And we know that in many kinds of human endeavor pure financial incentives are not the best predictor of outcome.  They're certainly important.  There is certainly a base level that you can't go beyond.  But in the organizational behavior literature, we know that salary is not the single most important variable for job satisfaction.  In fact, it's fifth or sixth on almost all of the studies.  It's a pretty consistent finding.

	Of course, once again, when it goes too low, then it becomes number one.  So you know, there is a relationship here that can't be forgotten.  But to go straight to looking at stipend level as the be-all answer probably flies in the face of some other knowledge that we have.  And so, I was particularly intrigued with some of Suzanne's thoughts about different ways of going.

	And I wanted to make one comment about that and then ask a question about the program size.  The comment I wanted to make had to do with the fact that we've been looking at graduate student stipend levels.  And probably, I was trying to rack my brain if we have any programs--and I can't think of any, maybe you all know some--where we more closely link the faculty monies with the mentoring relationship with the students.

	I know on our campus, we had a major initiative where we wanted to increase the number of grant-getting faculty that we had on our campus, and we tried for a long time to do that by saying, well, we need people to mentor, and we did it with all kinds of soft--sorts of strategies, and none of them worked.

	Then we got together, we sat down and we said, you know, what we need to do is we need to build the reinforcers in for the faculty to do it.  And so, we gave the faculty members money, the PIs who were getting grants monies if they successfully mentored a new person getting money, and the rates went up terrifically in a very short period of time.

	So I just kind of share that in terms of, you know, a strategy for looking at how we might think about how to get faculty to mentor students.  Because that really just comes through in this data as so powerful, and look at how we tie that together.

	And my question related to that mentoring notion has to do with size of the program or really what I would say is student-faculty ratio.  And I'm wondering if you have that data, Michael?  Do you know?

	DR. NETTLES:  The student-faculty ratio--

	DR. ANDERSEN:  Ratio within a program and how that impacts the students' success, publication, mentoring, you know, TAship, everything.  Do you have the data on the ratio of the student-faculty?

	DR. NETTLES:  Yes.  We actually have the data.  I can't--we haven't analyzed it.  We got those data because we were trying to use some HLM, some multi-level models for the regressions.  And so, we had to gather all of those data and disprove, you know, find out whether there was enough variance, more variance within institutions versus across institutions and departments.

	And you know, once we learned that departments were much more alike across institutions than they were like other departments within the same institutions, we had to stop using those data.  So we have them, but we haven't analyzed them for the question that you're asking.

	DR. ANDERSEN:  My comment then would be that I'd sure love to see some analysis or do some analysis or participate in some analysis.  Because I think that knowing something about that would give us some strategies.  I can actually create some pretty competing hypotheses in my mind as to whether, you know, whether it's good or bad, and it probably depends on how you use research teams

and--

	DR. NETTLES:  Sure.

	DR. ANDERSEN:  You know, I can make arguments about the fact that one-to-one is the best.  I can think of other relationships where having those teams actually creates better mentoring relationships.

	I have a single case example.  On my own campus, I've been looking at which of our faculty seem to do best in terms of successful students, and I think our single best example is a person who does qualitative research who uses teams.  And that's so counterintuitive, but she doesn't do the research teams around the content area.  She does it around sort of a social bonding.

	And the process of that produces a success rate that is absolutely phenomenal in terms of students who complete thesis work, who go on to dissertation work, who publish books, and who succeed in the field.  So, you know, it'd be fascinating to look at.

	DR. NETTLES:  Yes.  Those are fascinating issues, and I'll just add one more that perked up in our analysis, and that is the demographic matches for students and mentors.  We have this impression, based on our data, that students, if given a choice, are choosing people who are most like them, you know, similar to them.  Women, for example, preferring women mentors.

	Where it gets kind of funny is in engineering, where that preference seems to exist, but there is such a shortage that, you know, the vast majority don't have that.  And the men in engineering, for example, have no problem, particularly white males, having--you know, when you ask this question, how are you matched up?

	But you get an opposite effect in education, where the majority of the students are women, 70 percent of them, but the majority of the faculty are men.  And that women in engineering and education are having similarly satisfactory experiences, but not as good as their male counterparts.  I mean not as high on satisfaction.

	DR. TAYLOR:  Thank you.  Joan?

	DR. LORDEN:  Yes.  Most of the discussion this morning has really focused on the individual student.  I mean, if you look at the Graduate Research Fellowship Program, you're really talking about individual students.  But between the federal dollars and the student, there is this big intervening variable, which is the university.

	And as, you know, Joan Burrelli pointed out, most of the support for students in science and engineering really does come from universities, and Suzanne introduced this question about, you know, what's the impact of increasing stipends on the behavior of faculty in research labs?  You know, how does the availability of research assistantships vary as a function of stipend level?

	And I think you could say the same thing about the other major or ask the same question about the other major component of university support, which is teaching assistantships.  Because as the cost of a graduate student continues to rise, it actually becomes much cheaper to hire other people to do teaching.

	I mean, originally, I think, you know, the TA was seen as kind of the low-cost option for universities with large undergraduate student populations.  I don't think that's the case anymore.

	So I guess, you know, one point is that depending on the question we want to ask, and if the question is, you know, what's the state of the science and engineering workforce in the future, if that's the question, then the level of analysis perhaps ought to be the university.  If you want to talk about the welfare of the students, then I think maybe the level of analysis is the program.  Because for the kinds of things that Michael Nettles talked about, you know, the way you stage support for students and the implications of different kinds of support, that really plays out at the program level and how well a program is supported so that it can, therefore, fund its graduate students.

	I guess my question is for the data gurus, you know, are there data available that allow us to begin to ask some of these questions?  I mean, can you begin to look at changes in the nature of support for students and the future of the science and engineering workforce because of the impact of things like stipend levels or the cost of graduate students on universities?  Or do we need new datasets?

	DR. TAYLOR:  Joan, you want to comment on that?

	DR. BURRELLI:  Well, probably yes.

	[Laughter.]

	DR. TAYLOR:  Michael, do you agree?

	DR. NETTLES:  Yes.

	DR. TAYLOR:  Very good.

	DR. NETTLES:  I do want to react just a quick second.  When I saw Joan's data, you know, I had all these questions about the institutional data bar, and it reminded me of when we were doing focus groups for this study and we were asking students, we were trying to get these financial questions right.  We were asking students where their money came from, and we were surprised that many of them didn't really know.

	So you sit down with a doctoral student in science who is really, you know, an advanced doctoral student, and then they can tell you that they have a research assistantship, but they can't tell you really the source of it.  And I'm not sure that the department, the faculty always know.  Because, you know, it seems like at some point it becomes the institution's money, but some of that institution's money seems to come from the federal government.

	Or you know, whether it's indirect cost recoveries, redistributed money, or whatever, you know?  But not all of that institutional money comes from things like gifts or designated fellowships or anything like that.  It's really kind of confusing.  So, you know, you could probably construct a study to try to figure out how to measure these things on the financial side and the sources of the money.

	DR. TAYLOR:  I recognize there's a person on this side, but I think these two gentlemen were first.  And then we'll have your question, and then we'll break for lunch.  Tell us who you are, please.

	DR. SWEANY:  Phil Sweany, University of North Texas.  And I have a question for Dr. Ortega.

	You were talking about various different methods of research to determine what the effect of the increased stipends would be.  I seem to recall that there was an increase, a significant increase in maybe the mid '80s, and then it dropped back down again.

	Is there some way we could make use of that data rather than--I mean, would it be faster?  Could we save some steps if we looked at that and tried to learn some lessons, or is there not enough collaborative data there or what?

	DR. ORTEGA:  You know, truthfully, I

just--I think I don't know the data well enough to know.  My guess is, is that there's quite a bit of stuff we could do to give us a first inclination before we really locked on some of this stuff, trend data over time.

	Surely we know what enrollments by discipline are in graduate education for a pretty long time period, and we certainly know when major changes in at least federal agency funding policies.  We've probably got some pretty good stipend--over time stipend data. At least for a long period of time, there was a Nebraska stipend survey, which I think is being resurrected.  So my guess is that we actually could do some beginning analyses of these sources.

	DR. SWEANY:  And if you want to see about people's careers, you know, maybe 15 years after they were getting a fellowship would be, if you could find them, would be--and if you couldn't, maybe that would tell you something about their careers.

	[Laughter.]

	DR. ORTEGA:  Good point.

	DR. TAYLOR:  Please.

	DR. MCGEE:  Yes.  I'm Rick McGee with the NIH Graduate Partnerships Program.

	And I think the just one domain that I think we ought to at least be thinking about from the standpoint of gathering and analyzing data is that what I tend to hear is that these studies looked at it as a student is something who has been acted upon by the fellowships or by the funding level.  I think the other domain we have to be very careful to make sure we consider is that the students are making decisions.

	So, for example, the decision to graduate isn't necessarily the mentor is what's holding back and the student is pushing as hard as they can to graduate.  Because at least in the biomedical fields over the last couple of decades, I think I personally have seen almost some beginning of reluctance or hesitation to get out at some

point--if things are going well, you're producing, the job market out there is ambivalent at best.

	And so, I think the whole issue of how are students making decisions on when to leave or what they do is a domain that is--well, hopefully, we'll hear something about that this afternoon with the focus groups.  But I think that will just be a little tiny snapshot.

	So I guess I would just put forward that as we look into this question, keep that in the back of their minds that we need to understand student decision-making processes much better than we have, in addition to mining the data of just what happens.  So cause-effect, I don't think we should be assuming in these kind of studies by any means.

	DR. TAYLOR:  Here, here.  Thank you.  We have one other question, and you have the penultimate question.

	DR. GRASSO:  Maureen Grasso, University of Georgia.  I want to ditto the last comment because I think that we're now seeing graduate schools as becoming a holding place.  And it's maybe a function of the market, maybe a function of available positions in academia, but also in industry.  And so, that's something I think might tie in with decision-making of graduate students, but it's something we need to take a look at.

	The two important things I wanted to ask our policymakers to think about and as we look at data is, are we missing two groups here?  And they're not just two groups, but one is the returning student who already has a master's degree, may have been out for a few years, and has decided, "Oh, I want to go on for a doctoral."  At the time that they were doing the master's, they were not clear that that's their intention.

	And so, there are some NSF and other types of fellowships that are no longer open to them because they are too experienced.  They're not coming straight through.  So let's not forget that that's a very important pool that we can tap.

	The other group is the returning student that's been out there in the workforce, maybe mid life, coming back, looking at going on for a doctoral degree.  Comes with different background characteristics.  And so, their funding needs and the flexibility of funding must be different.  So, and that's another important market or segment of the market that we don't want to miss as well.

	DR. NETTLES:  Yes.  Your comment reminds me of an 80-plus-year-old person in our sample who we were surprised to hear from.

	[Laughter.]

	DR. NETTLES:  He sent the survey back, wrote us lots of things, and talked about how he had had a really successful working career prior to going back to graduate school.  And most of our questions didn't apply to him, but he was actually a progressive doctoral student.

	We went on to discover that we had a few people who had completed careers and were actually going back to doctoral study.  So that's just another dimension.  It's a smaller part of the action than you're talking about.  But nonetheless, it's--

	DR. TAYLOR:  Did he find a mentor like himself?

	[Laughter.]

	DR. NETTLES:  That's a good question.  I don't know.

	DR. TAYLOR:  You'll have the last question.

	DR. HUANG:  Hi.  My name is Zoe Huang.  I'm from NIH.  I'm here as an observer.  I have some--I don't if it's a question or comment.

	But the last speaker on the panel mentioned about we only have a fixed budget, so either increase the stipend and the number of the award will drop.  This is very basic mathematic problem we all know.  But I think we in order to resolve this, I think we probably have to be more creative.  And one way is to get more funding from the Congress, and that need a lot of lobbying effort, which is, I think, the society from these people--technology, science--not very good or is not as good as people from social science, from law, or from business.

	And so, that is effort society have to make, strong lobby to the Congress to have a budget--more share of the total budget.  That is money--where the most money come from.  And also from the--once we get a share.

	And then I think the other way we may think if we can ask for the tax exempt for the fellowship they take.  And so, even they couldn't get more money on paper, but they have less deduction instead of paying 30 percent, 25 percent of tax.  And that will be monetary incentive.

	Of course, that needs a lot of lobbying effort to change the tax code.  And it's not a

one-day effort, and that needs a lot of work.  But I think that's another direction even if we cannot change the Congress budget.  We go a detour to change the tax code, to make all of the tax exempt.  So the graduate student, postgraduate student, they don't need to give a part of the--a big share of the student stipend to there.  So that when you recruit a student, you say although we don't have the money on the paper, it's bigger than the other sectors.  But we don't need to pay tax.  So that would be very attractive.

	And I think money has always played important role.  And medical research has shown even, for example, to motivate people to do things like you motivate people to quit smoking, and one of the ways you give them--sometime you ask them to come by the clinic--five dollars.  They come back.

	And then one of the speakers mentioned about in order to complete the survey, you just give them some money so that they complete the survey.  So I don't think we need to do any research to show how money is powerful.

	[Laughter.]

	DR. HUANG:  It is not the everything.  But of course, the money is not everything because we all hear in the business not only money is the primary reason.  We want to explore the world.  We want to have contribution to the technology development.  That is the sustained motivation to do that, to keep this, even in the hardship of the money, and people still doing it out of all sources--self-supported, family-supported--they complete the process.

	So and next level I think is the mentor.  A lot of people mentioned about the mentor, mentor, mentor.  And I hear talking about how important mentor's role.  And they said in the realtor, it's location, location, location.  And in our business, mentor, mentor, mentor.

	So even we cannot change the budget, we cannot change the state legislation, even the person from a poor family, very disadvantaged family, if the person can have a good mentor, mentor means everything to him, to her.  And especially for women and minority, the mentor can find the resource.  The mentor can put them in a good project.  A mentor can give them publication.  Mentor can let them graduate earlier instead of holding them, use them as the labor.  And so, mentor means a lot even without everything that cannot be changed.

	So back to the mentor, and in order to increase the women and the minorities, you have to have women and minority mentors, too.  So that is a very complete process in my way, but it is very important.  So that's my comment.

	DR. TAYLOR:  Thank you very much.  Thank you very much.

	Yes, Michael will make a brief comment and knowing that he's standing between us and lunch.

	DR. NETTLES:  I was just going to--

	[Laughter.]

	DR. TAYLOR:  And then Daniel will tell us how to do that.

	DR. NETTLES:  I was just going to say that on the Congress and state legislatures, particularly the Congress, I don't think they'd be really surprised to hear the graduate leadership come and ask for more money, even through tax codes anyhow.

	But I think Suzanne mentioned one thing that was pretty interesting to me.  You know, the more we look at things like debt from undergraduate education as being an impediment or possible impediment for going to graduate school, we find that it tends not to be.  But she mentioned an interesting idea of loan forgiveness after completing doctoral degrees.  I thought that's what she mentioned.

	And that's something, you know, especially for filling shortages, I've often had that idea as a strategy for increasing representation of underrepresented faculty, for example.  If there were funds available to forgive loans, that might provide an inducement for people to go on into graduate education.

	And the other point is that it might be surprising to many people in Congress if you started documenting the benefit that the national government's investment into graduate education has, especially in the form of, you know, producing people and even the productivity of students while they're graduates.  I think that, you know, maybe beginning to do a lot more of that kind of documentation on the accountability side might be very helpful in making the case for more money.

	DR. TAYLOR:  As Daniel comes forth, I would urge all of you who have not done so already to go back in the archives and look at the May 3rd, I believe it was, article in The New York Times that summarized the declining influence of American dominance in science.  And it speaks in part to the declining enrollment of international students in our universities and declining number of scholars, and also a number of other indicators like patents and articles in referee journals and so forth.

	And if, indeed, the Congress understands implication on the workforce with regard to these changes and obviously that something on this order may be appropriate, and I think we have to articulate that as a community to legislators.

	Thank you.

	DR. STANZIONE:  Just a quick note about lunch.  It's set up right outside in the atrium.  If you're looking for a place to sit, we've reserved the Abelson and Haskins conference rooms, which are set up with tables and chairs, and you can bring food into them.  And they are toward the far end of the atrium on your right as you walk out past the buffet table.  So we'll meet back in an hour.

	[Whereupon, the meeting recessed, to reconvene at 1:00 p.m., this same day.]

�A F T E R N O O N  S E S S I O N

[1:11 p.m.]

	DR. LYNCH:  Okay.  We'd like to get started with our afternoon session.  I'm Carol Lynch.  I'm the dean of the graduate school and vice chancellor for research at the University of Colorado at Boulder.

	And I'm very pleased to be introducing this panel because, to me, this panel represents the views of key university stakeholders or, as I like to describe them, as the people who are really in the trenches.  I think we heard some things which might possibly begin to inform the kinds of questions we should ask.  We looked at some data this morning, some correlations.  But now I'm particularly pleased that we'll be hearing the perspective of students and those who have recently been students.

	So what I'd like to do is I'd like to very briefly introduce the speakers and then have them present in turn.  And depending on what they're comfortable with, either come up here or just speak from the chairs.

	So our first speaker, quite appropriately, and I thought this was all planned until Dan admitted to me that he did this alphabetically.  But it is, it turned out to be quite appropriate, Kelly Browning, graduate student.  Kelly is a doctoral candidate in criminology at the University of South Florida.  And for the last two years, she has been the president of the Graduate and Professional Student Council at the University of South Florida.  So she will speak from the perspective of the graduate student groups.

	Next is my colleague from our sister institution up the road, Tony Frank, who is vice president for research and information technology at Colorado State University.  And Tony is representing the views of the Council of Scientific Society Presidents.

	Following Tony will be Samuel Howerton.  Sam is an NRC postdoctoral fellow with NIST, the National Institutes of Standards and Technology.  His discipline is analytical chemistry, and he is here as a representative of the National Postdoctoral Association.

	Next will be our representative of the graduate deans group, Howard Jackson.  Howard is a physicist and is vice president for research and dean for advanced studies at the University of Cincinnati.

	Lastly, someone we've all come to know through the organization of this workshop, Dan Stanzione.  Dan is currently a AAAS fellow at the National Science Foundation, and his scientific area is high performance computing.  And he is representing the views of AAAS fellows.

	After the panelists have given us their presentations from their respective focus groups, then William Berry will give a response, and he is director of basic research in the Office of the Director of Defense Research and Engineering in the Department of Defense.

	So, Kelly?

	MS. BROWNING:  My name is Kelly Browning, and thank you for the opportunity to talk to you today.

	One of the things I guess I'm finding as I'm doing these presentations is that the question and answer part is where you really want to ask me specifics.  So what I'm going to do is touch on briefly where we've conducted these focus groups, what kind of themes, and there were really three central themes that came out of the focus groups that I conducted.

	One of them was done at the Council of Southern Graduate Schools in February in Charlotte, North Carolina.  Also did them throughout our state.  We started a Florida statewide graduate and professional student organization in which leaders of all our state universities, and those would be our graduate councils and graduate and professional student organizations, were involved.  We've met three different times, and what we did is we took this information back to our students in our

state-respective universities and got collective themes.

	As well as that, I am a member of NAGS.  I see there is somebody here from NAGS, National Association of Graduate and Professional Student organization.  And we were able to talk with some of the students that are involved in that, not really on a formal basis but on an informal basis.  So what we've seen is that most of these themes that came out of our focus group discussions were overwhelmingly prevalent, not just in Florida but throughout the different states and institutions that we spoke to.

	The three main themes that came out of this were, first, for the need for health care.  This seems to be becoming extremely important.  And I think it's important to note I'm not part of a union.  We do, at my university, have a separate union that lobbies for health care for GAs and TAs and even postdocs as well.  But across all graduate and professional students, it seems that health care is of extreme concern.

	And part of that reason is because so many of us have seen fellow graduate students that are quality graduate students that we've lost due to some kind of medical condition.  And it could be something as insignificant as breaking a leg, but just not being able to afford the health care and then dropping out of school to pay the bills.  And it's always harder to return.

	So health care has been a primary area that we keep seeing in these focus groups that students are very concerned about.  So instead of taking questions, basically what we're asking is, would you rather have the extra $3,000 in your stipend, or would you rather have health care coverage?  And it was unanimous, and overwhelmingly so, that they'd rather have the health care coverage.  So that's one of the things that I think would be important to look at.

	A second area was funds for professional development.  And again, I think this was extremely important to graduate and professional students, and that was having an opportunity to travel to the different conferences and network to professionally develop and socialize themselves in their field.  The opportunity to have research dollars specifically for research tools and instruments, whatever they might need.

	I think that that second one leads into the third theme that was overwhelmingly prevalent, which was career uncertainty.  So many graduate and professional students are extremely concerned about what kind of stable working career environment they're going to have when they get out.  This

is--and I can speak comfortably on this because I'm graduating in December, and I'm extremely concerned about what I'm going to be doing in January.

	So I think the opportunity to travel to these professional conferences and network with the important people in their fields is another job prospect.  It helps them with the uncertainty--let me try and spell that out.  That's easy for me to say.  But with the job market, what might they encounter when they get out, and having a stable job market is important to them.

	So some of these things were more important.  I'm not--there's a note in here.  It says that stipends didn't play an important role.  Stipends do play an important role.  But again, there's a certain level.  It's to an adequate level.  Once it's there, what they'd like to see is they'd like to see the health care.  They'd like to see the opportunity to network and travel.  They'd like to see some sort of job stability when they come out of their graduate education.

	So those were the three overwhelming themes that we found in our focus groups.

	DR. FRANK:  I'm Tony Frank.  I'm going to speak from here because there are a wide variety of miscellaneous cords around my feet, and I'm--

	[Laughter.]

	DR. FRANK:  --quite concerned with what would happen if I try and move.

	I should start by thanking everyone for engaging this topic.  I think it's a very important topic, and we'd all recognize that.  And I'd particularly like to thank Carol for indicating that it's been a long time since I was a student.  That means a great deal to me as well.

	[Laughter.]

	DR. FRANK:  I'm speaking not from my role as an administrator, but on behalf of the Council of Scientific Society Presidents.  For those of you who aren't familiar with that group, it represents a large number of scientific societies, and I believe the statistic that they cite is that it's the second-largest group representing collections of scientists, following AAAS.

	CSSP--and we have in your packets a sheet that was developed on the basis of discussions at the last CSSP meeting around this topic, and I'll just move briefly through those. CSSP recognizes that the research enterprise in the United States really depends on very high-quality graduate students and postdoctoral trainees.  And as a result, CSSP is interested in engaging in any process and any topic and any dialog that will increase the quality of the graduate student experience.

	Secondly, CSSP has started to look at the possibility of issues that can influence the quality of the graduate trainees--the programs, the people entering, all of those sorts of things.  And as my colleague has just alluded to, there are a wide variety of factors that members of CSSP believe impact this.  And one of the things that we would like to do is work with the Council of Graduate Schools to develop a more formalized survey to really look into this, to try and get a better feel for what factors are driving people's decisions.

	We believe, again based on things similar to what you've just heard, that financial support is a portion of the issue, but certainly not the only aspect, and that one of the issues we believe people are most concerned with is that job stability, the opportunity for a position immediately after graduation.  And that's an issue that I think once we have a better feel, we've looked through what's really influencing people, we can maybe then start to get a handle on how to look at issues like that.

	Thirdly, CSSP recognizes that really any long-term approach to this issue has got to go back and deal with the pipeline.  It's got to look at creativity and problem-solving, critical thinking, not just in K12 but also in the undergraduate experience as well.  And that is a critical factor, we believe, at improving the quality of graduate trainees.

	We're not alone in that thinking as well.  The conference I'm attending here, as well as this one this morning, Senator Kennedy made some remarks at that conference and commented that he believes that going into the K12 system, working on critical thinking, problem-solving is one of the key features that needs to be addressed in educational planning.

	Fourthly, CSSP looks to the economy and recognizes that knowledge and innovation is and will continue to be a large portion, if not the major driver, of the U.S. and global economy and that introducing entrepreneurship into graduate training, into the sciences in particular, is likely something that will help the U.S. remain globally competitive.

	Again, we're not alone in that.  At the conference this morning, Alan Greenspan made some remarks and underscored again the importance of innovation and entrepreneurship in the economy and science driving that forward in the future.

	Finally, CSSP also recognizes the issue that I'm sure all of us are familiar with, that the United States has, for years, capitalized on the great influx of foreign-born intellectual capital that has fueled many of our graduate programs.  And we also recognize that in the situation with student visas in the wake of 9/11 has very much complicated that.  And it's complicated the situation at the same time that there are universities in China and India and many parts of the world that are maturing and certainly becoming, if not already being, absolute world-class universities that compete with us very successfully for their own graduate students.

	This is an issue that we believe requires a great deal of discussion.  Certainly people are sensitive and CSSP is sensitive to the issues surrounding national security, but we believe there are ways, possibly with establishment of scientific scholars attached to U.S. embassies, to help with visa processing that might have some benefit at moving this process along and removing this roadblock.

	At the end of the day, these are fairly general recommendations, and they're general for a reason.  CSSP doesn't control any of these issues in and of itself.  We don't control graduate programs or curricula.  We don't control the student visas system.  We don't control K12, and we don't control entry-level jobs.

	We do, however, rely--as scientists, we rely on the product that comes out of those processes, and so we're willing to engage, to lend our voice to support, to participate in a dialog with any group that wants to engage any of those topics.

	Thank you.

	DR. HOWERTON:  And it should be ready shortly, I think.  So this will be--no.  No problem at all.  So thanks for letting me come and talk.  I'm going to talk a little bit about the National Postdoc Association's focus group.

	It's a little bit weird, to be honest with you, to be standing up here talking to you because we talk a lot about graduate education, and I think postdocs fall into this kind of limbo land between permanent faculty and graduate students.  So some of the stuff that I'm going to say is going to be very specific to postdocs, but I think it kind of reaches back to the graduate student experience.  And hopefully, some of the recommendations that we make would not only benefit postdocs but graduate students in time as well.

	Let's see if I can make this work.  Excellent.  Okay.  So when Dan approached our group, he asked really four primary questions.  And if you fall asleep listening to my monotone, most of the stuff is in my handout.  The first was really how important is money?  A lot of people have been talking about money.  And for those of us that were in the focus group, it was about 12 to 15 of us across a large number of disciplines, from the physical to the biological sciences, people that are in government and in academia, and some people who've actually quit their scientific training.

	The general consensus was, was that stipend level was probably not an issue for most people.  In the days and at the age of the Internet and the large number of students that have contact with graduate and postdocs, most undergraduates know how much a graduate student is going to make, how much a postdoc is going to make, and then the ultimate salary outcomes.  And so, most people we thought went into these positions, such as myself, with their eyes wide open.  So having more money wasn't a big issue so much as chasing some sort of ideal, and that varied quite a bit from person to person.

	The other three points that I'm going to talk about, I'll actually break out in the slides because we had quite a robust discussion about them, specifically problems that are specific to us as postdocs.  I think some of these, like I said, will go back to the graduate students.

	And then in a zero-sum game, I mean, ultimately, no matter how much we as postdocs want to believe that Congress is going to keep ladling out money to NIH and NSF, the reality is, is that they're not.  In fact, the President's budget has shown cuts to every department except DHS and DoD after 2005, when he gets re-elected or if he gets re-elected.  And so, we really started thinking hard about where would this money come from, not only for us as postdocs, but also graduate students.

	And then, lastly, the fun part--the recommendations.  We really tried to brainstorm as much as we could.  And so, I'm going to give you some things that are probably pretty benign, and then I'm going to introduce some things that may be considered radical by some people in the audience.  These aren't the views of the NPA, I should stipulate, per se.  But they are the views of the focus group.

	So the most important problems, really the top of the list, and I think this is applicable to graduate students--I was one only six months

ago--is a lack of training.  Fifteen to 30 percent of all people who get their PhD go into academics.  One hundred percent of all graduate students are taught to be academics.  So this seems to be--this is a very large disconnect in the academic establishment because it's not a very good preparation for where we're going as scientists.

	Obviously, there are substandard benefits packages and unreasonably low salaries, especially for people who have their PhDs.  You've gone four, five years to undergrad, five to seven years or longer, according to some data today, for your postdoc.  That puts you in your early to mid 30s before you are an independent researcher on your own, and yet you're still making, you know, only $5,000 to $6,000 above the median salary.  And if you have a family, that's obviously difficult, given the exorbitant cost of health care.

	Time to independence.  We've heard time to job or time to degree here.  For postdocs, that limbo time is really a big issue for us.  I'm in chemistry.  So my time as a postdoc is probably going to be two to three years.  That's pretty nice.  Some of my compatriots are spending 7 to 12 years of their life in a postdoc because there's no place for them to go.  And that's a very big issue.

	Next is one that's probably very critical, and I think rightly so, is a risk aversion by funding agencies.  We heard anecdotally, at least at our annual meeting a few months ago, that NIH has not been funding people under the age of 35 very much.  And in fact, if you look at statistics, most people who are getting NIH grants are well into their 40s, 50s, and 60s.  And that makes it difficult for those of us who are young to actually engage in novel research for which we can make our own career.

	Family life is always important.  If you start at 22 or 23 in graduate school, you know, you can put off having children and a wife or husband, however you want to look at it.  But if you're in your mid to late 30s, then the biological clock certainly starts ticking.

	And then lastly is an arms race issue.  So this is maybe one of the newer ideas that's come out of our discussion, and seems to be problematic not only in graduate school but in postdoc as well, and that's the idea that sometime in the past 20 to 30 years, as faculty positions or other industrial positions started to hold flat while the number of postdocs and graduate students increased, that the people who are getting the jobs are the people who are languishing in their postdocs or their graduate schools in these holding patterns for longer and longer because they're producing more, such that production alone becomes the sole measure of one's skill as a scientist.

	And this is a problem to us because, obviously, just because you have eight publications doesn't mean that you're better than someone with only two.  It's just a very easy indicator for the academic community and for some in industry to choose you, one person over the other.

	As the older people get these positions, obviously this is a problem because younger people just fill those positions and stay in the holding pattern.  It self-propagates, and as time goes on, it gets worse and worse.

	So what do we want most?  Training and career preparation.  This means not only to be trained as an academic, but perhaps be trained as an industrial scientist or something even nontraditional, such as law or business.

	We certainly want benefits for single and married postdocs.  I think we could say we want benefits for single and married graduate students as well.  We need a clear definition of what a postdoc is.  We certainly have our own in the association.  What we've found as we've gone out and talked to different people at different institutions that the definition varies quite a bit.  And whether or not it's a training position or it's a production position is very critical.

	We heard someone from the NIH say that they were putting out a lot of money to training grants as well as traditional research grants today.  The fact is, is that people I've talked to who are on training grants are not doing anything different than the people who are on the fundamental research grants.  It's simply a difference in name only, and that's a problem because it's not training.  You're just cranking out work.

	And then, lastly, we want payment commensurate with position and experience.  So we have our little list of things that we want, but it's a zero-sum system.  So how are we going to pay for it?

	I think in the short term that a reduction in the number of positions and the awards is a viable solution.  I think the short term for our vantage point is five years or less.  If health care and stipend costs keep rising, you're eventually going to have a very limited number of awards, which are going to be very prestigious but not very helpful for those in the graduate or postdoctoral community.

	And so, the way that we would propose this be changed is actually reallocation of the way that grants are given out.  That means slicing off a certain percent of the total grant monies that are available to establish scientists and transferring them in to new programs, either for graduate students or for postdocs, to create more early transition awards that will allow us to move into the positions that are being vacated by our elders.

	And then, lastly, these are kind of maybe the recommendations, the things that are perhaps a little benign, perhaps a little radical.  We really think that limiting the number of PhDs granted is essential.  A lot of people seem to believe, especially from Congress--we hear from Congress all the time that more STEM people is good, and that's not necessarily true.  There was a recent editorial in The Washington Post that said that there's actually a glut of scientists, especially in the life sciences.

	And so, we really need to reduce the number of PhDs so that market forces alone can help mitigate some of the problems that we've been running into.  You can reduce the number of graduate students that are funded off a grant.  Yes, that's kind of the heavy hand of government coming down on people.  But the fact is, is that if left to their own devices, we feel that academics will continue to support large numbers of graduate students, large numbers of postdocs at reduced salaries and benefits until they are forced to do so.

	We think we should target those fields that have an oversupply currently, and those are the biosciences.  I think those of us in the physical sciences or the hard sciences are probably only 5 to 10 years away from the same pattern emerging.

	We need a new mentoring system in graduate school.  As I said, if only 15 to 30 percent of us are going into academics and 100 percent of us are being trained to be academics, that seems to be a problem.  You need to create a new system with multiple advisers from different career paths.  That doesn't mean a different analytical chemist down the hall.  That means maybe an industrial chemist or somebody even in law, somebody that is specialized to what the student needs.

	And you need to diversify the classroom and laboratory research experiences.  Fundamental research is great.  It gets a lot of work done.  But it's not the only type of research that's being done in the world, and I think we do a disservice to postdocs by training them to believe that only fundamental research is worthwhile of making a career.

	Salary compression has been an issue.  We think that linking the salary of postdocs and I guess, to some extent, graduate students to those of faculty and calculating it as a percentage would help mitigate some of the salary compression issues that the NSF has been telling us about.  We think that money should be created for postdocs that are portable, that can be taken to academia or industry, that aren't in control of a PI to do as he or she sees fit, but actually there to help the postdoc in his or her profession.

	And then, lastly, to create a new system where industry and the government actually do some cost-sharing.  There's a lot of fundamental research that would benefit industry.  The same, there's a lot of applied research that would benefit the university systems.  And getting them to share not only helps the postdoc by training them in two different ways, but also benefits both of those sectors by giving them new information.  Perhaps it will reduce costs.

	And with that, I will sit down and be quiet for the next 10 or 15 minutes.  Thank you very much.

	[Applause.]

	DR. JACKSON:  Well, good afternoon.  I'm Howard Jackson.  And I'm delighted to be here to say a few words about a CGS focus group.  And if I could figure out how to advance the slides, we'll be okay.

	And this was a breakfast meeting, and I just want you to imagine having breakfast, a

sit-down breakfast, not walking around, with 17 graduate deans.  It actually reminded me of--and many of you may now think less of me, but I read the daily cartoons.  And some of you know the cartoon which features, I don't know, an

8- or 10-year-old named Tiger, and he has a brother Punkinhead and a dog named Stripes.  And Stripes, he has round stripes, often called spots.

	In any case, he tells his fellow playmates that he's taught his dog to whistle, taught Stripe to whistle.  So they're all very excited, and they come over and they work with Stripe.  And

Stripe--they manage to elicit a few "arfs," and that's all.  And time goes on, and finally they say, "Hey, you know, what's going on here?  We can't get him to whistle."

	And he said, "Well, I said I taught him.  I didn't say that he learned."

	[Laughter.]

	DR. JACKSON:  So the graduate deans, in fact, have been taught well, and they can come to broad consensus on issues, but they're less successful at driving them actually to solutions, as actually--as we already know from a conversation this morning.

	So let me just talk briefly about what we did.  And I think there were actually two series of issues, and they've already come up in certain ways.  And then I classify them as "deep pocket issues" or "shallow pocket issues," issues that take serious finance, serious dollars, and issues that, you know, maybe you can get away with a pizza party once in a while.  They're really, in some sense, easy to carry out, but there's not a broad consensus, again, about what you should be doing.

	So stipends are obviously a key issue.  And first-year support was one of the questions that came up and got some discussion in the sense that you can't or very unlikely that you're going to be on an RA if you're a graduate student in your first year.  And one suggestion actually was that NSF should actually think about one-year fellowships and as well as the traditional sort of fellowships that would introduce the individual to the department and then allow them to be picked up with RAs after that.

	As has already been noted, there are disparities between a normal RA funding and the NSF fellow and other funding, and that can lead to morale problems and dissatisfaction.  NSF fellows, of course, are selected on merit.  If you're participating in an IGERT grant as a graduate student, well, in some sense, it's by merit, but it's not by individual merit.  That is, you know, the PI says, "Hey, why don't you join me on this IGERT grant?"

	There is--was clear concern around the table about whether the stipend, the larger stipends had some influence on choosing postdocs, and I think all of us have anecdotal details, stories where, in fact, people have made those sorts of choices.  That is, gone with a postdoc instead of the graduate student.

	And then in smaller font for a good reason is the question of grant size.  So if, indeed, we're going to move to NSF fellow dollars for everyone, then the individual PI's grant is going to have less flexibility than ever before, and that's a serious question for any PI.

	One of the suggestions that I have that actually wasn't part of the group discussion would be whether or not one wanted to make separate funding for graduate students.  So you get your grant, and then you get one graduate student and NSF provides the support.  That is that 30K or whatever the appropriate level is.

	As we've already heard, health insurance was regarded all the way around the table as a very serious issue.  And at one university, it was found that it was the key reason that people went elsewhere.  So they had applied to this particular university and others as well and had chosen to go elsewhere.  And this particular university supported health care at the 50 percent level, and that was a key indicator for them.  And of course, as the age changes in our cohort of students, increasingly they are married and have children, and then family coverage may be important.

	One of the comments earlier had to do with unionization.  And as some of you know, one university--one state university recently, in fact, to avoid unionization--my interpretation--provided actually coverage for married students.

	On the shallow pocket issues, those are ones that have been brought up also.  And the question--it's a question of community, and this can go from the very small study groups.  So in my home discipline, which is physics, then we actually watch our first-year students.  And if they don't form study groups, we actually intrude.  And it turns out, and no one's surprised by this, that minorities and women sometimes have more trouble than others in forming study groups.

	If you have first-year fellows, I believe there ought to be some strong program developed, elements, you can say professional pieces of that.  We have a minority program at University of Cincinnati.  We have a minority fellowship program.  And there is some difficulty in integrating these fellows into their home departments in part because they are not meeting regularly with other TAs, for instance, with a faculty member to determine what's going to go on.  And so, they don't get involved without some intercession.

	I think TAs also need program elements.  Everybody is agreed about this.  So not just, okay, go ahead and teach this little piece, but some formal kind of program elements.  And we've already heard in the RA case the issues of mentoring, a really significant area, I think.  Of the movement to independent research.  And we have international students for which these problems are even stronger.

	And then always the question, "when I earn my degree, then what?"  And that question also has to do with community.  So many of us have departments who regularly bring in the people that have graduated.  You know, someone who's graduated in the last couple of years to say, "Hey, I'm working in industry now.  Here is what my experiences actually are."  Those colloquia are really well attended, in fact.

	So we can identify the issues, the deep pocket issues, and we can identify the shallow pocket issues.  The issues of best practices or even, I think, very good practices may not yet be fully identified.

	So thanks.

	[Applause.]

	DR. STANZIONE:  Well, hello once again.  I'm Dan Stanzione

, and I'm going to represent the AAAS fellows focus group.  And I'm going to keep my remarks very brief because I am an engineer.  And as we learned from Tanwin this morning, as an engineer, I have substantially lower verbal skills than anyone else in the room.  So please help me overcome my disability here.

	[Laughter.]

	DR. STANZIONE:  Also I'm the fifth in a series of focus groups that have similar themes, but I'm going to repeat them briefly anyway because I think the important message here is that they do repeat in different groups we talk to, which may mean they're somewhat important.

	So a little bit about the group we had.  We had about 25 AAAS fellows, and it occurred to me that I should probably tell you who those are exactly.  The AAAS fellows are all people here in Washington.  They're one-year science policy fellowships.  They're people taking sort of a right turn and a little bit of a risk.

	There was a distribution in the room, of the 25 or so fellows who were actually at the meeting, of people who had just finished their PhD weeks before starting the fellowship, of people who had done several years of postdoc and decided to do something different, faculty just tenured or somewhere in the middle of their career doing a sabbatical, and then people making career changes who were leaving the academy permanently.

	In fact, it's worth mentioning, as you get the filter on their views here, that about 50 percent of the fellows--and I think this is going to hold true this year, and I'm not in this category--are leaving their research careers permanently in favor of policy careers, even the new graduates and the ones out a couple of years who've done their two years of postdoc and decided this is enough.  So that there are some messages here about what is keeping people in and out of research careers, and this is a group that's broadly mixed in both options, not just the successful ones who've stayed, but some of the ones who are leaving.

	So just briefly the format.  It was actually over here.  I think we also had Lebanese Taverna, which was apparently a popular choice.  But they had a brief panel with some of the people in the room--Bob and Bianca, who you've already seen, and Wally, who you'll see a little later today, and Peter Syverson from CGS--and a few of the similar questions that we asked the other groups that we asked them to respond to.

	And there were really--again, I think I came up with three main themes here.  I'll know by the next slide.  And this one is also similar, is that stipends are essentially asymmetric, meaning that you can make stipends low enough to drive large numbers of people away.  But it is more difficult to make stipends high enough to bring in a large number of people.

	The curve changes somewhere once you hit a minimum standard of living.  Very few people are willing to starve to do this.  But an extra few thousand isn't going to entice people to change their career path in a dramatic way.  So there's a certain minimum standard, and of course, there are geographical variations in that.

	Of course, there were lots of anecdotal evidence, too.  I think my favorite one that I didn't see up here in Joan's categories for modes of financial support was raising goats to get through graduate school, which was an actual story.

	[Laughter.]

	DR. STANZIONE:  So I'm going to have to add another category under the modes, but "livestock."  But these were themes that were repeated over and over again.  So certain areas of the country don't have the same minimum standard, and perhaps a one-price stipends policy wasn't the best idea.

	In any minimum standard, they thought health care was absolutely a requirement, and in fact, there was general confusion as to why are we still talking about this?  Isn't it obvious to everyone at this point that health care should be on the agenda?  And of course, we've heard it again, I think, in every report that health care is essential.

	And again, as Kelly mentioned, everyone could list a student with some horror story where they had to drop out for one health care reason or another, and it was catastrophic.  Had they been working, they would have been much better off.

	Okay.  Maybe four.  So the single-largest factor and the thing that probably is most important to take away did have to do with money, but it did not necessarily have to do with stipend.  It had to do with uncertainty.  And there were really several kinds of uncertainty, and again, I point out that these people doing one-year policy fellowships are probably not the most risk-averse group in the world.  Yet many of the aspects of this career was more risk than they were willing to endure.

	And the first one was uncertainty within their PhD programs, and I'll point to colleagues who had walked away after two or three years when they really had no clear picture of how many more years was this going to take and whether or not they were actually making any progress, especially post coursework when they started their research program.

	Skipping down to the bottom bullet, in that situation, many people drew comparisons to professional schools, where they said, you know, I'm going to go up to my ears in debt going to medical or law school.  But I know how many years that takes, and I can actually begin to plan my life around that.  Okay.  So they were a little young.  They thought they could plan their lives.  But at least they had the illusion of being able to plan their lives.

	And the second type of uncertainty was after the PhD program, was the post graduation uncertainty.  Particularly for certain disciplines, the postdoc process to them seemed this unclear woods they were walking into.  They had no idea if it would ever end.  They had no idea how to get out of it and what really a success was considered at the end.  Particularly if they didn't want to go into being a professor, what the other options were.  They didn't feel like they had a clear picture of those.

	So they wondered if they would ever be financially secure if they got in the postdoc route, and should they just cut their losses and go somewhere else?  So I believe that was it.  Yes, those were the primary themes, and I think we have heard a lot of those themes repeated.  So I'll just stop there.  Thanks.

	DR. LYNCH:  Bill?

	[Applause.]

	DR. BERRY:  I'm Bill Berry from the Department of Defense.  And I'm in the enviable position of being the respondent, which I guess means I can say whatever comes to mind and respond to all of the issues that were raised here.

	I think I'd just begin by summarizing what I saw them talk about as the key issues.  I'll lay some proposals perhaps on the table, some of which they mentioned.  And then I'll talk a little bit about maybe what the federal government can do or is trying to do to address the graduate student and the postdoctoral problem.

	So the issues summed up, in my mind, quickly were benefits are a big issue, and sometimes a little more money in the benefits pot and a little less money in the pocket seems to be an issue that folks around the table here thought would be good for graduate students and postdocs.  The issue of postdoctoral training versus--that is, getting some training for things other than just doing research is the way I interpreted that, as opposed to being a production factory for just generating more and more papers.

	Time to degree is an issue we heard about this morning.  We heard again here this afternoon, and also this afternoon, I guess for postdocs, time to independence.  How long can you be captured as a postdoc?  And an issue that I hear discussed a lot, at least around town here in Washington, and that is at what point does a postdoc situation cease to be a training situation and the individual really should be considered a research employee of the institution?  And so, I think that's an issue.

	And then the whole issue that always gets raised, I guess, not unique to graduate students and postdocs is the issue of uncertainty in careers.  But I think it's compounded, as was pointed out, by the issue of not knowing how long it's going to take you to get done and, therefore, not knowing if it's going to take you 10 years to finish an education program, what's the job prospects 10 years from now?  We can't even guess, in many cases, what we're going to be doing in science technology two years from now.  So it's a difficult situation, I think, for them.

	And the uncertainty was voiced about what are the real requirements for getting a PhD because they seem to vary from institution to institution and maybe even within institutions, very much left up to your mentor or adviser, if you will.

	And the issue of funds for professional development I think was raised as an important issue that would allow students--graduate students and postdocs--some funds where they could go to professional society meetings.  They could participate more with the community of science rather than staying home in their own institution.

	And an issue that was raised, I think, that I'm not sure any of us can do much about, any of us around the table or perhaps any of us in the room here, and that is stability of the job market.  That would be nice if we could, but I'm not sure any of us are in the position to do that.  But those I saw as the issues raised.

	Some of the proposals raised were more early career awards for young faculty, and it's harder and harder in the funding situation for the less experienced faculty member to get grants and support independent research.  And one of the proposals was that we take some of the funds from established investigator awards to create a source for these funds.  Because as we all know, at least in the federal government, I'm preached to every time I float an idea to the OMB that, "Wait a minute, our goal is to reduce the federal deficit over the next five years.  Didn't you hear President Bush?"  So I don't see any really large amounts of new money coming into R&D.

	Limit of number of PhDs in saturated areas, a proposal.  New postdoc awards with some portable funds for the postdoc to have some degree.  I interpret that, and people in the discussion can correct me if I'm wrong, to create within them a degree of independence to do some things that are maybe not exactly tied to what everybody else is doing, but perhaps also for this professional development.

	Maintaining--excuse me.  Mentoring, and the idea of a sort of multi-mentoring, that is, not a single mentor that gives you a single focus on a career path, but the idea of having a number of mentors to give you the exposure and experience of different varieties of opportunities that may lie ahead.

	One of the issues that was raised, however briefly, I think is an issue that a number of us have talked about in various fora here in Washington, and that is the issue of when people get graduate fellowships like NSF fellowships, which are three-year fellowships, and they're not done with their PhD, they have to drop back to a lower standard of living, if you will, income, stipend as an RA.  And that's a transition that's sometimes hard to make, as those of us who know, as you go on, you expect to be increasing, not decreasing your income.

	The issue of a minimum standard of living, which you know some of us have talked about before that we didn't really think the issue driving the increase in fellowships was that it was actually going to attract more students into the workforce.  And I was actually somewhat glad to hear that raised here that, you know, a few extra dollars doesn't drive the issue whether you're going to graduate school or not, as long as there is a minimum standard across the board where one can live at a reasonable standard of living.

	Something that was raised here, it was an interesting idea and quite provocative, I think, and that is tying postgrad or graduate student salaries to that of faculty in universities.  Interesting idea.  And perhaps correlated with that is the idea that instead of a flat fellowship or stipend rate for fellowships across the United States that it be either locality driven or market driven, so that maybe a psychology postdoc doesn't need to get the same as an electrical engineer.

	[Laughter.]

	DR. BERRY:  I realize I wasn't asked to be the provocateur, but you know, I was asked to be the respondent.  So something I heard here for the first time, I think it was your idea of a one-year fellowship and then a transition to RA.  You still have the issue of if you make more as a fellow, then you drop down sooner to a lower salary, but interesting ideas.  So those were sort of, I think, the issues I heard and also some proposals for things to do.

	Let me just lay out something that the federal government is trying to do to get its hands around this whole issue of graduate and postdoctoral support.  There is a group, as most of you know, the National Science and Technology Council, run by the Office of Science and Technology Policy of the President.  It has a number of subcommittees.  And actually, myself and Judith Ramaley are co-chairing one subcommittee of the Committee on Science, dealing with the whole issue of education and workforce development, science technology education.

	Connie Atwell, who's sitting out there, is co-chairing another subcommittee of the Committee on Science, dealing with research business models.  Her and Ron Brown from the Department of Agriculture are co-chairing that.  I happen to be in the enviable position that I sit on both of them.  So I'm sort of bridging the gaps between what's going on.

	In addition, there are a number of other NSTC subcommittees who are trying to tackle various aspects of science, technology, education, mathematics, workforce issues.  There's one on the committee of homeland and national security, which is really focused primarily on looking at what are the critical workforce needs of the security and of the business, and are there niches in the science and technology, engineering field where there are shortages and where we really need to drive somehow more students to go into those areas?

	And then I just learned recently that there is another group that's focused primarily on aerospace issues, not an NSTC subcommittee, but I think the aerospace industry's association linking up with the Department of Labor to do a study and analysis of the needs there.  So there's a lot going on.

	But one of the issues I want to drive home on the NSTC, the research business models subcommittee last year had a number of meetings across the country, where they got public input to what were the business issues that are involved in making the research enterprise better.  And it covered a whole gamut of things.

	But one of the issues that was raised and was presented to the Committee on Science and supported as something we should go ahead and look at was the issue of the consistency, I think was the term used, consistency of graduate student and postdoctoral support.  And by that, they meant across the government.  Why is it different in one agency from another agency, and should it be or shouldn't it be?  And what are the pros and cons of those sorts of things?

	So there is a working group that is actually not a working group at the moment of the research business model subcommittee, but is a working group of the education workforce development subcommittee.  It's being led by Jim Lightborne, who was here this morning.

	But there are other people in the room who are on that working group.  And one of the nice things about pulling this meeting together--NSF, NIH, Council of Graduate Schools--is that it gives a forum where you can give us input into other ideas and things, proposals that we can think about that we can actually do something about perhaps.

	But there are other people in the audience who are on that working group are Wally from NIH, Wally Schaffer; Mark Herbst from the Department of Defense in the back; Laura Petonito from Homeland Security's name was on the attendance list, but I haven't seen her.  But you can talk to any of us if you have, you know, comments, concerns, or issues in that regard.

	And so, they are busily working now to prioritize some ideas and suggest recommendations, which we'll put forth to the Committee on Science, hopefully in the fall.  We've driven them to some kind of timeline so this doesn't go on forever.  As you know, these things can be discussed forever and ever, and nothing ever gets done about them.  So we're driving them to come to that.

	One of the things I do want to say is we need to avoid in the federal government, and that is we need to avoid knee-jerk, what I call

knee-jerk policymaking.  And we tend to be sometimes very good at that, and that is somebody throws a problem at you, and you go to try to solve it before you actually have enough data to know what the real issues are or to look at all the implications of the policy that you're going to lay out.

	And so, I think these kind of fora are very good for laying out all kinds of proposals, giving us an opportunity to discuss those, and which works, which doesn't work.  In laying into that, I think, is this whole idea that, you know, what's good for the individual student or postdoc is not always necessarily what's good for the institution or for the research enterprise in general in the nation.

	And so, it always sounds good, you know, let's increase student stipends.  That's a wonderful thing to do.  Well, yes, maybe.  Maybe not.  We need to look at all sides of the issue, I think, as we think about policy and what works and what are the implications of that policy.

	Maybe another thing to consider, I think, is we often talk a lot about graduate students and postdocs and focus on the PhD.  And maybe we need to think about other alternative forms of graduate education, and Michael Teitelbaum is here.  He has proposed another form of graduate education called the professional master's degree sort of program that has a lot of benefits for various kinds of communities that are interested in that kind of education.

	So I know we in the Department of Defense, we often get locked in our thinking about research because this usually falls in the research community, and we think researchers, PhDs.  But in actuality, most of the science, technology, engineering, and mathematics workforce that is required by the Department of Defense, whether it's our own in-house laboratories or it's the industrial community, is people with master's degrees, not people with PhDs.  Most of the work gets done by those.

	And so, we have, I know, in the education workforce development subcommittee tried to focus a lot of our thinking on not just graduate students, but the whole spectrum from K through 12 and undergraduate and graduate education at all levels.

	So I'll leave it with that and open it up for what we think will be lots of questions.

	DR. LYNCH:  Thank you.

	Well, I'd really like to thank the panel for really getting us back on time here.  I warned everybody that I thought that this panel was really going to raise some substantive issues, and judging by the discussion this morning, I think we have a potential for even more this afternoon.

	So I'd like to use the same procedure that we had before.  If people could line up behind the microphones if they're on?  Are they both turned on?  If you could just line up behind the microphones, and we'll take questions and comments.  Yes?

	DR. GRASSO:  Maureen Grasso, University of Georgia.  Just a comment.

	The one-year fellowship sounds really exciting.  One of the key things I hear from my scientists on my campus is that it's very important for the young graduate student coming in to rotate in the laboratories, to have exposure.  And in some situations, they can do that with internal funding.  In other cases, they bring a student in, and the student just goes into one lab and never has that exposure.

	So I think it would be just incredible if we can think creatively about how to fund that, and I've done some of that with putting some of my money forward and then leveraging that with their money as they went forward with external dollars.  But I think it's real important to give that incoming student an opportunity to see all the avenues.

	DR. LYNCH:  Any comments?

	DR. HOWERTON:  Just make a quick comment.  I think that's a very interesting way of doing things.  And in our--and to speak to the biosciences end of things, there are a variety of basic biological sciences, from molecular genetics to cell biology and so forth.  And we actually have a program where that's--you can either say I'm going to go into molecular genetics as you apply, or you can say the collection of basic biological sciences is what I'm interested in.  And in both cases, you have the opportunity to go through a series of they call them internships.  But it's a couple of months in several different labs.  And you can choose which ones that you might want to wander through.

	DR. LYNCH:  Any comments from the students or the postdocs?  I'd like to hear when other people have suggestions, if any of you have comments about you think this is a good idea?

	DR. HOWERTON:  I can tell you that that system actually is in place in some colleges, but it's certainly not uniform.  I mean, I certainly think it's a good idea.  I went to a school where you had to choose within, you know, six weeks of arriving who your PI was going to be for the next five and a half years.

	So I would certainly support an idea like that.  I'm not sure how one would implement it across all universities.  But you know, anything that gives students more choice we're for.

	DR. STANZIONE:  Let me just follow up briefly on that.  I'm not speaking from my university experience, but through my NSF experience on the IGERT program.  Rotations are somewhat common in the medical fields.  But in our Integrated Graduate Education and Research Traineeship program, IGERT, in evaluating that, one of the hallmarks I've noticed of the more successful grants is that they do do some form of lab rotations beyond the medical sciences and even in the physical sciences.

	And generally, the grants that do that seem to run very well.  So it's both a funding source and another example of it working.

	DR. LYNCH:  Kelly?

	MS. BROWNING:  Also touching on that, I think that it's an excellent idea.  I think that one of the words of caution I would have is it's great to bring a graduate student in that has a first-year fellowship.  But then what happens the next year?

	And coming from an institution where quite frequently we're at the mercy of the state and how much money they're going to give us up until the last minute, it's really hard to recruit somebody on the idea they're going to have funding and then turn around a year later and say, okay, now you don't have funding.

	And I think it could potentially--at least one of the areas to look at is make sure we're not going to lose them through, you know, attrition.  So that would be one thing to definitely keep in mind when you put in a policy like that.

	DR. LYNCH:  Yes.  Here first and then Les.

	DR. SUTTON:  Okay.  My name is Fedora Sutton.  I am an observer here from NSF, an IPA visiting from South Dakota State University.  And the state universities already have this

master's--professional master's program that you seem to be describing.  So you might want to have a look at that.  Because the majority of students in the graduate programs of the small institutions are graduating with master's degree and to fulfill basically the job market.

	That leads me to my second concern, which is that of the role of the PhD or the loss of the value of the PhD or what is being described as the PhD now.  So if the idea is that the PhD, which is doctorate of philosophy, which is supposed to be a training which should allow people to go beyond just what job is available in five years, is now all about jobs, then I don't know.  There is something there to be concerned about.

	And as we begin to consider replacing or diminishing the funds that go into supporting the doctorate programs, please consider the effect that will have on the mentoring aspects that we've talked about already for minorities and women.  Because effectively now, all the work that has gone into getting minorities and women to make it through the doctorate program will not be as available, which means that the group that will be most likely affected by this policy would be the minorities and women.

	And so, now we're in the circuit of not having in place the people who would serve as the mentors for the next generation of minorities and women.  So I just wanted to throw that in there as you consider these things.

	DR. LYNCH:  Yes.  That's very helpful because we did not explicitly deal with that.  Are there any comments from anyone on the panel?

	I can make a comment just in terms of a more general discussion.  And this was touched on a bit this morning, is that I think whatever policy implementations we might have coming out of this, and I appreciate our respondents not only summarizing this very well but taking this back into a potential action item in the policy arena, that it gets back to the issue of our domestic workforce development that we must be.  And also someone commented this morning that there are intended and unintended consequences of policy changes and that we have to be very, very careful that, in fact, not only do we not diminish but we enhance the ability of the whole range of underrepresented and diverse students to participate in higher education.

	So, Les?

	DR. SIMS:  Les Sims from the Council of Graduate Schools.  I was struck by the comment that the students or the postdocs were surprised that this issue of health care was even still being talked about.  I guess I am, too.  Because in 1991, when I became graduate dean at the University of Iowa, it was the first thing on my desk when I arrived.  But looking to the future, presumably, we all know now that that's an issue that has to be addressed, and it will be addressed shortly.

	What I'm interested, Kelly, from you and maybe from others, though, as we look to the future, what are the items that were a little further down on your list?  Because all of you talked about the things that rose to the top.  And in particular, I think about things that are becoming minimum standard of living issues for graduate students.

	I know that Iowa is faced with the idea of child care as being something that was critically important.  Most of our students were supported by either research assistantships or teaching assistantships, and I found it absolutely required that I address this issue because some of the people couldn't actually accept those forms of support unless they had some help with caring for their families.

	So what are some of the issues that were slightly down that are going to be coming to us in the future so maybe we can avoid the problems before they arise?

	MS. BROWNING:  Well, I think that certainly child care has been one that I see more so in my role as the GPSC president.  Across the boards, whether you're talking about science and engineering or psychology and social work, it doesn't matter.  It's certainly of extreme concern.  And I think even that falls back into health care because what I'm seeing is that the graduate students that are single mothers or even just young parents, two parents in the family, they both are in grad school.  And without that health care, they can't afford to take care of their children.

	And so that it--on a second note, one of the things that we're doing at our university is I'm working through our organization to offer child care to our graduate students or at least making sure that there is accessible close child care that's open in the evenings for graduate students, which was of real concern.

	We're a big now research one institute.  But it's in a large metropolitan area, and we didn't have the child care available for graduate students.  So they couldn't take those night courses, which was extending their time to degree completion and even retention in general.  So some of the things that--that's one of the ways we can work on it is through our graduate student organizations, through our national organizations as well as our state organizations.

	Mentorship, which was mentioned, I think is extremely important.  I see that very much.  On a side note, I do a lot of interviews with graduate students outside of science, outside of the engineering field.  But mentorship, across the board and especially for minorities and women, it's really, really challenging for our young women that are in engineering to find somebody who will mentor them.

	And while there maybe aren't that many yet, women in top academic roles in engineering and in some of our science fields, I think that as a university, as we need to set up programs that are there, whether it's--I'm in criminology, and I'm being mentored by a scientist of some sort.  That's fine.

	But at least there's somebody there that I can discuss general concerns with, and those are working conditions.  There's working conditions.  There's being taken advantage of when you're a graduate assistant, teaching assistant.  You know, I'm being asked to baby-sit my instructor's children, and who do I go to?  And those are real problems that still exist.  Those aren't farfetched.  They're still happening across our campus--campuses.  And you know, what do I do?

	So it's more about putting programs in place in our universities that students can go to when they have programs.  I guess that would

be--we're always going to have new problems that are coming up.  So having somewhere that these students can go to.  Some people have ombudsmen.  You know, whatever it is that you have, have something in place for your students to go to.  It happens to be that my organization is that place.

	DR. LYNCH:  Yes, Dan?

	DR. STANZIONE:  Les, one other thing.  I had the opportunity to go to all of the focus groups.  And one thing I heard a couple of times, slightly lower, and we alluded to it in a couple of presentations is travel funds and, to a lesser degree, equipment funds, the ability to do their job well.

	But I think the professional participation part of it was the most important part.  And I think that addressed some of these concerns about career uncertainty, and the idea of communities that Howard brought up is that if they can get out and get to a meeting or two, they can actually see what other role models are in their field and see what's really going on and maybe find out their adviser isn't always right.  But unless they're my students.

	[Laughter.]

	DR. STANZIONE:  But that came up over and over again.  And some were willing to sacrifice the stipends they had to get that funding.  Although if it came tax free, that would be better.  Some said 30 is great.  But with that next 5,000, this is what we'd really like to see.  And it was mostly small sums of money, you know?  Two thousand dollars a year or $3,000 a year just to get out to the meetings and be a part of their profession.

	DR. LYNCH:  Joan?

	DR. LORDEN:  When graduate students and postdocs talk, frequently the issue of exposure to alternative careers, different kinds of mentors is a topic that comes up.

	And somebody put it very--I think it was Samuel put it very well just now, saying 15 percent of the folks from doctoral programs go into academic careers, but 100 percent are trained for it.  And generally, when we think about how to address this, it seems to me that we talk about it by doing things that are somewhat at the margins.

	So, for example, we bring in panels of people to talk to students about other kinds of careers.  But then those people leave the campus, and you're still left with the faculty who know very well academic careers but really don't have much exposure to other kinds of careers.  And so, I'm wondering whether we need to think about some radically different forms of support for students.

	And I guess I was reminded of a comment that was made this morning by someone who said that a lot of engineers go directly from bachelor's degree into the workforce and maybe get master's degrees.  But then have a great deal of difficulty coming back into doctoral programs because, in fact, all of our doctoral programs really are set up for people coming directly out of undergraduate programs and people who haven't been in the workforce and so don't know what a real salary is.  And--you know?

	And it strikes me that maybe we need to think about partnerships with industry to bring people with either baccalaureate or master's level training back into the university in some way that's feasible for them that would really give our students both exposure kind of side by side with people who really know what, as we say in academia, the real world is.  But partnerships where, you know, perhaps industry is shouldering some of the expense so that, in fact, these folks really do have a realistic expectation of being able to come back and complete a doctoral program.

	DR. JACKSON:  I think that's a really good idea, Joan.  At MIT in the physics program, one of their emeriti said this would be a really good idea and got local industry to sponsor what amounted to summer internships.

	So the student would be paid, actually paid fairly handsomely.  But of course, the student would not be in his or her adviser's laboratory for that summer.  And so, there was some pushback from the faculty, who--not all of whom thought this was a good idea.  They thought it was a good idea to begin with, in principle, until it affected their students.  But a significant number of students have participated.

	Another model which involves partnerships and is something that as it happened, Cincinnati is where P&G has its headquarters.  And PG Pharmaceuticals is there, and there is a joint effort and a jointly funded effort between P&G and UC that is in a building.  And there are actually P&G researchers and UC researchers, and we had to really be very hard on our intellectual property, attorneys, to even let them think about doing this.

	And there, there are graduate students then who get the benefit of interacting with not only PhDs from P&G, but they have the whole spectrum from bachelor to master's.  So they get to see a little bit about what the concerns are and the sort of difference of focus that even though it's the same general area, difference of focus that industry might bring to a circumstance.

	DR. HOWERTON:  Yes.  I'd like to comment just briefly about that, too.  I'm not sure if you're aware, but France has actually begun this partnership with one of its universities and one of its major manufacturers, where industry actually rents out lab space, so to speak, at a university building, gets access to some of their graduate students, some of their postdocs.

	And I think that's a great first way if you don't want to have to shell out, you know, $50 million to $100 million for a new building and state-of-the-art facility.

	So I do understand the faculty position.  I think that it would require that the faculty take a little bit of a risk and realize that three months of a student's life isn't going to destroy their ability to get the PhD.  But that's not my, I guess, place to speak.

	DR. LYNCH:  Tanwin?

	DR. CHANG:  I have two comments.  One, Howard said that they encourage study groups, and I find that to be something that is really great.  As an undergrad, I felt very isolated, and there's this myth that I grew up with that the scientist, you know, you're judged by individual merit.  And I worked very hard to be individually meritorious.  But in graduate school and after that, I found that--

	DR. JACKSON:  And you are, so--

	[Laughter.]

	DR. CHANG:  But after that, I found that the most successful scientists are good collaborators, and we don't really learn to collaborate, especially at the undergraduate level.  And I think that if collaboration were encouraged at all levels that you would have less attrition and a more successful scientific population.

	Now my second comment.  I'm saying this to be provocative.  I don't really literally mean this, but I'm riffing off of Samuel's idea about more independence for postdocs.  What happens if we had no--like no review boards for NSF grants?  We just gave every postdoc in the nation their own money and a little bit of money to give to the PI of their choice?  Then there'd be like a whole market of ideas so that postdocs would go, and you see where I'm going with that.

	DR. STANZIONE:  Spoken like a true economist.

	[Laughter.]

	DR. LYNCH:  Barbara?

	DR. LOVITTS:  I have two comments as well.  First, I resist the notion of limiting the number of PhDs because there are people who pursue the PhD because they have to.  It is who they think they are.  It's part of their identity, and it's part of their dream.  And I don't think that it should be national policy to limit people's dreams.

	And I do believe that people are far better off completing their degrees and pursuing that dream and not getting the job they hoped for because, in that case, they can blame the job market and not themselves.  But if they can't pursue that dream, then in a lot of times they're going to be blaming themselves.

	And the other comment is about alternative models for education, alternative careers.  And I think we as Americans tend to be a little bit insular, and I'm including myself in that "we as Americans."  And the reason I'm saying this is I had a paper accepted in Studies of Higher Education this past fall, and that's based in the UK.  And my reviewers were pretty unanimous that I needed to internationalize the paper a little bit.

	And lo and behold, there are actually journals on higher education out there published in other countries.  And in the course of my reading, I came across a couple of times the existence of two types of PhDs in the UK, and I think expanding to Australia as well.  And one is the traditional research--it's called the traditional PhD.  And I think that's the research PhD as we know it.

	And the other PhD is called the professional PhD.  And while I don't know a lot about it, it seems to be a degree for people who are somehow attached to professions and that their research questions focus on answering an issue related to the profession.  So that's clearly moving people directly.  Their research is focused on an alternate career and moving them directly into alternate careers.  And I think that might be a model that's worth exploring.

	DR. HOWERTON:  I certainly respect your opinion about not limiting people's dreams.  But when I looked at the medical community, I see something that could conceivably work for science.  I mean, you know, I wanted to be a doctor when I grew up.  You know, when I was five or six.  And thank God I became a scientist instead.

	But there are a lot of people that dream to be things that they can't, and I think we do a great disservice by letting people run amok with their lives.  I'm certainly not for an authoritarian regime, by any stretch of the imagination.  But to let people chase these dreams, get these PhDs, and then be stuck for literally 10 to 15 years in the education and postdoctoral process, making very little money, I think, is just--I think it's despicable as a society that we allow that to happen.

	And as I see my peers and other people in my cohort have to like give up their scientific career in order to pay for whatever it is that they need for their family is just unjust.  And so, I certainly respect the idea of chasing your dreams, but there's got to be a limit of practicality to it.  And like I said, I see that the medical profession has at least attempted to wrestle that beast to the ground.

	DR. LYNCH:  Yes, Howard?

	DR. JACKSON:  In terms of alternative models of the PhD, another view here.  We were at the re-envisioning the PhD conference in Seattle a few years ago, and one of the ideas that not a scientist, but Damrosch at Columbia sort of put forward was the idea of having multiple mentors in which you would actually work and publish if not a paper, do a small "study" with several individuals instead of one with one individual.  And so, the idea of having multiple mentors is certainly one that we might want to think about.

	One of the things we haven't talked about is--two other quick comments--is the mentoring of our junior faculty.  So we're talking about mentors and being good mentors, and then who's training our new faculty to be good mentors?  And we've done some small things, but I think they're only small things.  And that's an area that might need some attention.

	Let me throw out one other idea that many of you heard of, and it's actually related to something that Barbara Lovitts said earlier this morning.  And that is we all know that we have--how to put this?  We have very good PhDs, and we have excellent PhDs.  The quality of the PhDs that we turn out, and you could pick any department, is not the same.

	So let's--if we acknowledge that, and we don't do that publicly.  But if we acknowledge that, then can we invert this, and this is the idea that sort of floats around a little and say, all right, we're going to provide support for--you pick the time--five years.  And at the end of five years, as long as you've done some minimal set, then you graduate, okay?

	And so, the late bloomer is terribly disadvantaged here, but the excellent students will rise to the top.  They will have done something which is significant and is recognized as significant.  And those that are maybe a little bit less talented will have a little less to offer.  But we won't have a time to degree problem, and we, in some sense, have made a selection.

	DR. LYNCH:  Okay.  I'm going to try to stay as close to on time as possible.  So we'll take these three questions, and then we'll end.  So I think you were up first?

	MS.          :  My question is about three questions.

	[Laughter.]

	MS.          :  The first one is I wanted to go back to something Samuel said because I think he was a little bit misleading about the data, and I wanted to make sure NPA understood this.  That NIH isn't failing to give grants to young scientists who are in the RO1 pool.  The young scientists aren't in the RO1 pool.  That's the graph that's about the aging of the pool and not about denial of young scientists.

	Second, the thing about British PhDs, shockingly, you know, they have their own problems and look across the ocean and say, "Oh, my America does it right."  In England, a traditional PhD is a three-year degree, and they're finding their students a little underprepared and a little bit shocked by the workplace.  And so, they're looking at the glorious American-style PhD.

	And so, when you're reading about the British and Australian "new idea," they're looking at doing a 6- or 7- or 9- or 12- or 15-year degree.  So--

	[Laughter.]

	MS.          :  And finally, it's always great to be in a room with economists because they're very much smarter than the rest of us.  And I'm thinking that one number I would love to hear is what you think the value of another PhD is in the end.

	Richard Freeman has given this number of something like a million dollars that you defer in your own earning capacity over your lifetime.  But being a life scientist, I'm not real sure.  If we say a PhD costs $40,000 a year in stipend materials and tuition, take seven or eight years to get it, is each new underemployed postdoc in life sciences worth $320,000 to society?

	DR. LYNCH:  Next.  I don't think there's an answer to that.  Or if there is, I'm not sure we want to hear it.  Okay?

	DR. SUTTON:  Okay.  I have two things.  One, because there may be some people here who don't know about it, NSF does have the STTR, which matches universities with industry.  So it's--for some people who don't know, it isn't actually a new idea.  And it has been working for quite a while, and it does allow students to go to industry and do work for some time, et cetera.

	The second program is the IGERT program, for those who may not be familiar with that one, which does allow this cross-mentoring that has been discussed already.  And in fact, there was also a virtual program, which is coming around in different sects, where you're dealing with not just one institution but several institutions are on the same grant.

	And it comes out through the REU supplements sometimes where several--because now students are interacting with faculty from several different institutions across the nation and getting that kind of feedback and mentoring, et cetera.  So I just felt like maybe some people didn't know, and this might seem like a brand-new thing.

	And then, lastly, was just my personal response to the PhD.  I just happened to be standing here.  Otherwise, I wouldn't have said anything.  The PhD and the jobs and all this kind of stuff.  I guess I was brought up at a time long ago when the PhD actually was something not

job-seeking.  So you went into it for the idealistic views that were described earlier, and this is America.  And certainly one should be free to do that without having to hear all those other things about people seeking PhDs for that reason.

	And thirdly, I think I ask myself where are the vocational schools?  We're having this discussion without the vocational schools.  What I hear being described is not graduate program or graduate training, but vocational training.  And so, maybe we need you--if we're talking about feeding the workforce, maybe you need to include the vocational schools in this discussion.

	DR. LYNCH:  Okay.  Last one.

	DR. DELONG:  I'm Mary DeLong, Graduate Partnerships Program, National Institutes of Health.  Just to put it in context, the Graduate Partnerships Program is the initiative by the intramural program of the NIH to link laboratories of the NIH in the training of PhD students, and we form partnerships with universities.

	About the collaborative effort we have in four, actually five of our partnerships with universities, we have co-mentored relationships with the universities where this idea of a collaboration is actually built into the partnership so that the student has an adviser at the university and an adviser at the NIH laboratory.  And they have decided upon a mutual project, a dissertation project with the student doing part of the research at the university and part of the research within the NIH laboratories.

	It has been exceedingly successful.  We have only been in existence which will be three and a half years, okay?  But what we find in the students is it really broadens their horizons as to be able to work within an environment in university, an environment in government.  They learn a network in university, a network in government.  And sometimes there is some exposure to industry.

	In the age where we're talking about interdisciplinary training and it is part of the road map and so on, we find this as a very, very big advantage.  And we are actually--where other universities are dealing with right now, they are looking at this because also of the advantage to the scientists involved in terms of opening new areas of research normally that would not have been open to them.

	There was a comment this morning about adding to the funding, which is the focus of today.  Adding to the funding.  And for these collaborative efforts, one of the moments--one of the speakers said there has to be interventional funding at critical times.  In such collaborative rearrangements, we found out very soon that we would have to put in some extra travel money.  And so that when you start thinking of these collaborative arrangements or interdisciplinary arrangements, which are so advantageous in many ways, one would also have to think about the structure.  And I'd be very glad if anybody has anything to add to that and ask the panel if they have any suggestions?

	DR. LYNCH:  Anyone?  Any comment?

	DR. STANZIONE:  Well, just one quick comment.  As it relates to the IGERT program, which I put some time in on.  I think we actually have a lot of lessons to learn from you, but we are learning the same lessons about allocation of funds for travel and that these collaborations are not as simple to put together as we had first thought of saying here are some traineeships and go collaborate.

	It's not the be-all and end-all model, and there's more to learn there.  So perhaps we ought to talk about that together at some point.

	DR. LYNCH:  Okay.  Well, please join me in thanking this panel for a very interesting, provocative--

	[Applause.]

	DR. LYNCH:  And we now have a coffee break, and I'll leave it up to Dan to herd everybody back in on time.

	[Recess.]

	DR. STANZIONE:  Well, I think we're approaching a quorum here.  So let's go ahead and get started.  So Bob Barnhill this morning, when we got started, put up the graph of stipends and shared the recent rapid increase, and I think that rapid increase has really helped to spark some of this discussion we're having about student support and financial issues.  But stipends alone are not the only issue, and we've started to get to issues beyond stipends.

	But one particularly important financial issue is the issue of the cost of education allowance, which various federal agencies do in various different ways.  But we provide the universities to cover the expense of taking our fellows and our trainees.  Particularly in this age of rapidly declining state support at many universities, this has become a fairly hot topic.  So we have a representative from a university here to talk about this and then a representative from a federal agency to give that perspective as well.

	So first off, we have Jeff Reimer, and Jeff has graciously agreed to step in.  We had originally scheduled Mary Ann Mason to come in and speak in this slot.  And due to a last-minute family medical problem--once again, the health care issue crops up--Jeff has agreed to step in at the last minute and give us some remarks.

	Jeff is the associate dean of the graduate division at UC-Berkeley and also a professor of chemical engineering and faculty scientist at the E.O. Lawrence Berkeley National Laboratory.  He teaches undergraduate and graduate chemical engineering, particularly introductory courses in the mathematical modeling of physical and chemical phenomena, including industrial and environmental chemistry.

	His responsibilities in UC-Berkeley's graduate division include campus-wide reviews of academic programs and oversight of information systems that support graduate students.

	Let me just go ahead and do both introductions because I have less to say about Wally, unfortunately.

	[Laughter.]

	DR. STANZIONE:  Wally Schaffer--and you know, if I had to get back up here, then what would I do?

	Wally won't tell me about his past.  So all I can do is I'm forced to speculate.  And rather than make things up, I'll just say that he's currently the acting director of the Office of Extramural Programs at NIH, and he's also been on the planning committee of this workshop since long before I was and was involved in the formation and shaping of it over a long time.

	He also did yeoman's work in sitting in two hours of traffic from Bethesda to here to come and do the AAAS fellows focus group.  So he's been an integral part of planning and also paying for all of this.  So we appreciate his contributions there.

	So, Jeff, at this time.

	DR. REIMER:  Thanks, Dan.  Good afternoon, everyone.

	I'd like to get this started by talking mainly to the graduate students first.  After having heard so much interesting information about stipends, I'm left with the unenviable task of explaining how to pay the bills.  So you graduate students, let me tell you what happens.

	You get a fellowship, and it usually comes in one of three flavors.  The first one, which everyone loves, is you get a fellowship from a foundation.  Let's say the Dan Stanzione foundation.  And with that comes a generous stipend, and the foundation pays all your tuition and fees.  So a bill is sent to UC-Berkeley

and--from UC-Berkeley to Dan, and he pays it on your behalf.  Those are very nice fellowships to have.

	The other extreme is a fellowship that is a fixed dollar amount, and the student is stiffed to pay whatever they can.  That usually happens in arts and humanities, where you'll get a $5,000 gift and then you're stuck with paying everything else yourself.

	And somewhere in between is what I would like to mention briefly today.  And that is typically the federal fellowship, which arrives with you with a stipend, and the bill comes to the campus for your tuition and fees.  And that bill, in most public schools and certainly in the UC system, lands at the graduate dean's desk.  And therein lies the beginning of my little presentation.

	So we have a fee to pay, and that bill is sitting at the dean's desk.  And then there is the minor complication, which will come up later with regard to Michigan, as to exactly what is a fee?

	There's a very funny story around the campus of a restroom, a public restroom in which over the toilet paper dispenser is a mock machine in which a student has to punch in their SID number in order to get toilet paper, and it's billed to their student billing account.  This is the model for the future of public education.

	So what is a fee gets very complicated, and the campus adds on many different kinds of fees to try and recoup many of its costs.  This is particularly true in public schools.  And so, then the bills actually get quite complicated.  But of course, that's another story.

	So if we look at where federal fellowships come from, and I have a table up here for you which shows some of Berkeley's favorite fellowships.  And what comes from those institutions to help my graduate dean pay your bill?  All right?  So, for example, NSF provides $10,500 of which I'll say more about later, and you can see that most of these are fixed amounts, except for perhaps NIH in which there is some scaling law that has to do with costs.  And I'm sure Wally will say more about that later.

	So you have a bill.  You come to campus.  You have a nice stipend, and then you have a bill.  The bill lands on the graduate dean's desk, and that bill is compensated for, to some extent, by these tuition and fees.  And this is the legalese that comes with the NSF fellowship.  And basically, what these words say is that you, the fellowship holder, don't have to pay the bills.  The campus does.  But the campus gets a little bit of money.  And in this case, it's $10,500 since 1998.

	All right.  So what's the problem?  This plot looks familiar to anyone who reads the newspapers and certainly anyone who's in public education.  Here's a plot.  This is dollars over here, and this is calendar year.  And it shows a resident and nonresident fees at these three institutions, at least color-coded properly for Berkeley, and I apologize to Michigan.  I know you're blue and gold, too.  Sorry about that.

	And the reason I picked these three institutions to talk to you today is because 403 NSF fellows are at these three institutions.  Okay?  So this represents a pretty reasonable chunk of the NSFs.  And so, what you see is that the fees are rising even if you're a resident.  Okay.

	So this leads to three problems at the public university, which I've sort of alluded to here.  The first problem is just, as I said earlier, it's just a matter of paying the bills.  Here is another way to look at how much you cost when you show up at my campus.  The green line represents a three-year running average.  That is to say, I take an NSF fellow.  They arrive.  They pay nonresident tuition for year one and then resident tuitions for year two and three.

	I sum those three numbers, divide by three, and put it at the beginning.  Move to the next one.  Do the same.  And that's what this little marching graph is.  And now you see why Dean Mason is so upset, okay?  So here's the magic crossing point for UC-Berkeley.  That is for an entering NSF fellow.

	We're at the point now where it's a net cost to the institution in real dollars.  Now that may or may not have happened at other institutions.  But at least for UC-Berkeley, we have this problem, and that's a bit of an issue for us.

	Now this means that in some way or another, since we're not going to be turning away NSF fellows--and by the way, let me just step back for a minute and just say I don't want to appear ungracious.  You know, NSF fellows are highly coveted.  There is not a single department on my campus that doesn't lust for them and, in some senses, measure their worth on the number that come to their unit each year.  So I don't want to appear ungracious.  Okay?  This is an institutional problem.  Okay?

	And so, it turns out the only way we can cope with this is to use other funds to make up the difference.  And that's sort of the issue.  And of course, we're not alone in this problem because here is the nonresident tuition for our three comparison institutions.  And you see they all vastly exceed the cost of education allowance provided by, for example, NSF.

	And I know the error bar for Michigan has to do with the fact that the fee structure for University of Michigan is very complicated to me, reads somewhat like a Halliburton subcontractor spreadsheet.  And there must be 15 or 20 different fees, so I just took the mean, okay?  So I don't know if John is here this afternoon, but if he is, I apologize to my Michigan colleagues.  But they're all within, you know, a few K of this dollar here.

	So the cost of education is particularly problematic at these schools.  And I remind you that this is 403 NSF fellows in these institutions on the order of 8 to 12 percent of the total number of NSFs in the United States this year.  So this is particularly problematic.

	And by the way, the problem doesn't really go away if you say, well, the real--it's not really a problem, Reimer, because many NSF students now receive their fellowship at the end of their first year when they're California residents or perhaps even in their second year.  And that's certainly true.

	But it's still a problem for us.  Because if you look at the California resident fees and compare it to the NSF cost of allowance, you see this rapidly escalating problem here.  And you might think that the difference between these two numbers would suggest that the Berkeley campus is benefiting greatly by having California resident NSF fellows, that somehow the deans are walking away with a few kilo-dollars per NSF in their pocket.  And were it so.

	But alas, this difference really represents the services that we provide to NSF fellows in order to support them, the most important of which and by far the most of this money is spent on their conference travel.  So I know the graduate students mentioned this earlier.  You come to Berkeley with an NSF fellow, you get to go to one conference each year, no matter how academically old you are, so that you can network.  And all you need to get that money is a letter asking for it that's co-signed by a regular faculty member in your department.

	And so, you know, most of this money is already committed to supporting our NSF fellows in their conference travel.  So this is a net loss to the institution if we're to continue providing the same historical level of support.  And the same is true at our comparison schools.

	So here is the NSF cost of allowance.  Here is UC and Washington and Michigan's resident fees, and you see that all of these fees are rising relative to the NSF cost of allowance.  And this is the difference here.  And Michigan, of course, is in the red, no matter how you cut the mustard.

	So the conclusion, number one, is that no matter how you mix these NSF fellows up, whether they arrive--if they're zero year, first year or second year, we are at a position where we are compromising the services and support that we need to continue these things.  And in some cases, the NSF fellow shows up as a net negative amount of money.

	Now there's another problem related to this for those of you that are so blessed as to have entering students that win NSF fellowships.  Let's suppose you're the chair of the department of sociology at UC-Berkeley, and you have three coveted NSF fellows, which would be a really great coup.  The problem is, of course, now here is this difference between the first-year tuition and the cost of education allowance, which means the institution must eat, you know, this difference for your entering students.

	This creates a huge cash flow problem because even if you integrate over three years and the net may be neutral or slightly positive, the problem is, like most public institutions, we're held accountable each year, not for two or three years down the road.  And so, the graduate dean winds up digging into monies that would support other graduate activities in order to compensate this difference for the entering students.  So it's a cash flow problem.  And that's the second problem associated with the NSF cost of allowance.

	The third I'm going to mention briefly.  It's been so well discussed already today.  The institutional setting in which the student resides at their fourth year, this fellowship drops off, and what do you do in response to that?  Do you decrement their support to the normal stipend?

	So, for example, at UC-Berkeley, this is a typical support package for a student in physical science or engineering, a 50 percent appointment and 100 percent in the summer.  So it's on the order of 21K.  And of course, there's the NSF stipend.  And at year four, they're talking about a substantial decrease, if that's how you choose to compensate.  Or do you have internal funds, which are going to top off a regular RA, or do you provide a complete internal fellowship that supports?  And all of these are net costs to the institution which are quite problematic.

	So I'm just going to conclude and let Wally pick up the pieces here by saying that the public universities, and certainly Berkeley, are caught between rapidly escalating costs, which are the source of yet a whole other symposium, I'm sure.  The need to recruit and retain NSF fellows at a public university setting.  We very much want UC-Berkeley to be competitive with Harvard in every way.  And we have a fixed cost of education allowance from NSF.

	Our responses so far are threefold.  The first is to work within the campus to try and better allocate resources in support of the fellows.  Berkeley, like I'm sure a lot of your institutions are very complicated beasts, and how money actually gets to an individual department can be quite sophisticated.  And if you're persistent, you sometimes can shake a few dollars from the tree in order to help things out, and that's one of the things we do.

	We have tried, by the way, this notion of going to the state--first University of California system wide and then to the state legislature--to make the argument of a genuine tuition waiver.  This is a lovely notion.  That is, you could actually have a slip of paper that says, you know, the bill is hereby covered.  But in a public university, and in particular in California, such a notion just is not going to happen.  And we continue to try to do this, but it's not working very well.

	Another opportunity would be for development, and certainly we're involved--myself, Mary Ann, and others in the graduate division are working with potential donors to work on NSF topoffs or NSF covering to try and get those kinds of endowments and then, of course, come and talk to you about the need for some sort of strategic planning and change that might lead to something useful.

	Okay?  Wally, it's all yours.

	DR. SCHAFFER:  Thanks, Jeff.  I didn't know toilet paper was an allowable cost.

	[Laughter.]

	DR. SCHAFFER:  I'm going to have to check on that.

	My name is Wally Schaffer.  And as Dan says, I sometimes get stuck in traffic.  But you know, I'm here today, and what I want to do is talk a little bit about cost of education allowance or how we think about those kinds of things at the NIH.

	And I'm not going to just limit it to our tuition fees and health insurance cost category, which is directly parallel in some ways to the cost of education allowance that NSF uses.  But I'm going to talk about how we think about the costs that we provide under these formal training programs a little more broadly.

	And the programs that I'm talking about are, of course, the Ruth L. Kirschstein National Research Service Awards, which we call NRSA for short.  This program was established in 1974, supports nearly 17,000 individuals at any point in time.  And in the biomedical sciences, that's about 8 percent, 8 to 10 percent of all the graduate students.  And you should know that we support another 20 percent of the graduate students on research assistantships so that the NIH makes a pretty large contribution to the support of graduate students at any point in time.

	Now we make two types of awards, as you probably know, under these programs.  We make training grants to the institution, where the program director at the institution then selects the trainees or the postdocs for support under that grant.  And then we also make individual fellowships.  And this gives you some idea of how that program has changed in terms of total costs, beginning in 1976 up to 2001 to '03.

	And here is the actual numbers of individuals that we support, and it's approaching 17,000.  But the actual number hasn't changed too much over the years since 1990.  This gives you some idea of how different types of support mechanisms are used for both predocs and for postdocs.  And one thing that I keep in mind is that about 10 percent of the support that we provide to predocs is in the form of fellowships, and about 25 percent or a quarter of the support that we provide to postdocs is in the form of fellowships.

	Now the NIH sets stipends, and these stipends are applied to all the trainees and fellows that are supported under this program.  And theoretically at least, an entry-level postdoc receives $35,568 in 2004 and not a penny more or a penny less.  That's the absolute amount.  Now the fact that these programs are so large means that they have an effect on other people getting support within that same department or within the same school.  And that is--can be a problem, and I'll come back to that a little bit.

	So let's talk about some of these other cost categories, and we'll get down to the bottom in a second, the tuition fees and health insurance costs, and that, as you know, was one of the real outliers on Jeff's initial table.  So under training grants, the NIH pays training-related expenses, and these are very flexible funds that can be used by the program director to offset some of the costs, including staff salaries, consultant costs, equipment, research supplies, and travel expenses for the faculty.  Okay?

	These can be used locally, and in some cases, we made some special exceptions to increase these costs in certain programs that have a high cost.  But normally, we provide $2,200 now for each graduate student and $3,850 for each postdoc supported by one of these grants.  Now if you happen to have a training grant that has 60 slots on it, and there aren't that many of them, but if you get up to around 60 slots, this can add up to quite a bit of money.  And can, you know, support an assistant to help you manage that program, as well as a lot of other things.

	Normally, each student or postdoc will get some travel cost under these programs, and that's variable across the institutes and centers at the NIH.  There are 24 of them, 24 institutes and centers make these types of awards.  But typically, the costs run between $500 and $1,000 per slot.  Usually enough to go to one or two--you know, two close-by scientific meetings and staying in shoddy hotels.  Right, Dan?

	DR. STANZIONE:  Absolutely.

	DR. SCHAFFER:  Absolutely.  Sure.  And on training grants, we also pay 80 percent indirect costs on the modified direct costs.  In other words, we pull the tuition costs out of that base when we calculate indirect costs because tuition, in a sense, covers some of the costs that are normally covered by F&A costs, and they get laundered by the department and whatever.

	So, and finally, the weird one here, which is not a fixed amount you notice.  We'll pay 100 percent of the first of the combined cost of tuition fees and health insurance up to $3,000 and then 60 percent of the costs above that.  So where did that come from?  That's weird.  And I'll come back to that.

	Let's talk about fellows.  Now fellows is the real fly in the ointment for us.  Fellows get an institutional allowance that's supposed to cover research supplies, equipment, health insurance for predocs, but not for postdocs, and travel to scientific meetings.  Predocs get $2,750, and then the health insurance is paid out of their tuition fees and health insurance cost category.

	Now what we figured out, we could simplify the administration of these awards because most postdocs don't incur tuition payments.  If we just move that cost category back into this institutional allowance, and then these are really simple awards to administer from the NIH end.  But $5,500 not only doesn't cover research supplies, equipment, and travel to scientific meetings, it doesn't cover health insurance all by itself in many cases.  If you're married and have a family, you know, it's not unusual for health insurance costs to be around $6,000 these days.  So this is a real problem, and it's something that we need to address.

	There is no separate allowance on fellowships for travel costs.  We don't allow F&A costs.  But we still use the same tuition formula if there are tuition fees and for predocs health insurance coverage.

	Now let's talk about the origin of that tuition policy.  In the early '90s, we were faced with rapidly increasing tuition rates, and I think that's still part of the landscape.  But we're protected by this cost-share approach in some ways.  And in many of the training programs that we ran, the cost of education was far exceeding the amount of stipends.  And you know, if you've got paying a $15,000 stipend, and the university is charging $30,000 for tuition, you know, you've got a problem on your hand.

	And those costs were going up rapidly, and it was cutting into the number of slots we could fund.  And the institutes had addressed that in variable ways.  Some continued to pay the full amount at primarily those institutes that had training programs that supported a predominance of postdocs that usually don't have tuition costs.  And those programs that had large numbers of predocs just couldn't keep up with it.  So they froze it in place, or they only paid half of it, or they didn't pay any of it at all.

	And that was creating some real problems in the institutions, trying to figure out how much money they could expect in any particular year from the NIH.  And uncertainty is not something that anybody likes--postdocs, universities.  Nobody likes uncertainty, right?  Right, Dan?

	DR. STANZIONE:  Absolutely.

	DR. SCHAFFER:  Okay.  Thank you.

	So we brought in a high-level task force.  We were real careful having it chaired by somebody who wasn't at a university.  It was a fellow from Merck that chaired this thing, and we had people from medical schools and arts and science campuses and public and private universities so that it was really kind of balanced.  Because you know, the privates, which normally have much higher tuition costs, might want the tuition policy to look one way, and the people that come from public universities says, "Yes, screw those guys at the privates.  We want it to cover all of our costs."

	And you know, and so we wanted to come up with something that we could live with that was uniform across all the training programs and, therefore, somewhat predictable, too.  And we concluded that the cost of actually training a graduate student was pretty much the same across universities.  The only thing that really varied was where the money came from to cover those costs.  And at publics, you know, there is some support from the state, which is also unpredictable.  And in medical schools, at least at that point, there was some vestiges of clinical practice incomes, and I think some of that has also dried up.

	But nonetheless, there are varying funding streams at the university level.  So the distribution of costs also across the duration of graduate training could vary.  So some universities load the costs up on the front side prior to qualifiers so that while somebody is in classes, they're paying tuition, and then when they start to do their research project, the tuition falls way down.  And others, you know, spread the cost across the entire period, you know, that somebody's in a graduate program.

	We determined that we couldn't deal with all of that stuff, and we felt--and the committee felt that cost-sharing was reasonable and considered distributing some of those costs or doing some formal cost-sharing not only with the university, but maybe even with the graduate student.  But we wanted to make sure that the students and postdocs were protected from most of these costs.

	So there was a clear need for a common approach.  We also wanted to avoid a large loss in slots, considering what we were doing.  So we wanted something that was cost neutral.  So we came up with a compromise position.  There were certain core costs.  I think the average cost at that time was around $6,000 spread across most of the institutions that we supported.

	And what we proposed was that we would pay a flat $6,000 plus 60 percent of any costs above that.  Well, in fact, in order to remain cost neutral, we negotiated that down to about $3,000 plus 60 percent, and that has stayed in place since 1995 without a lot of complaints, I might add.

	Now the Association of American Universities approached us a couple of years ago and suggested that we modify this formula slightly, although they were willing to live with the general concept.  And they suggested that we should go pay a flat $9,000 plus 65 percent of the cost as a better cost-sharing.  And you know, I think there was general support for that concept at the NIH.  But you know, that's about the time that funds started drying up, and it's just a matter of finding the right priorities for these types of cost factors now.

	The committee also recommended some flexibility so that you could reprogram money underneath a training grant if you really needed to.  In other words, if you couldn't fill a slot for any particular reason, the training program could retain those funds and offset additional tuition costs for the trainees that were still there.

	Now there are some downsides in doing this on a long-term basis because what comes back is that you can't fill the slots on the training program, and then at some point in the future the slots get cut.  But nonetheless, it provides on a year-to-year basis a certain amount of flexibility.

	So it's been relatively successful.  It's a formal, predictable cost-share, and it also allows us to do some cost containment.  So when tuition costs go up at the universities that we support, we're really only hit for 60 percent of those costs, and we usually only adjust those in competitive years.  So they're essentially frozen out through a competitive cycle, which normally lasts five years.  And then we'll adjust it up to the new costs as they exist at the time of competition.

	Now let me tell you a little--there are a few benchmarks that you might want to think about.  So if your health insurance, tuition, and fees cost $10,000, our contribution is about $7,200 for that particular student.  If the combined costs are $30,000, our contribution would be about $19,200.

	Now it's interesting to think about

break-even points with the NSF cost of education allowance.  That occurs at around $15,000 in the combined costs.  And it's also interesting to think about the cross-over points for our reimbursement policies for research assistants.

	Now you may remember that we were kind of forced into a position by the Office of Management and Budget back in the early '80s so that we would put some limits on the total compensation package for research assistants, graduate research assistants supported by NIH grants.  And right now, the policy is that the total compensation package, including the salaries, fringe benefits, and tuition remission, can float up to the amount that we pay to an entry-level postdoc, which is about $36,000 now.

	So if you figure about a--you know, a salary comparable to an NRSA stipend and a certain fringe benefit package, which I threw in just for kicks, the break-even point with research assistants occurs at tuition costs at about $23,000--total tuition fees and health insurance costs.  At amounts above that, the NRSA would give you the better package.  At amounts below that, the RA would get a better package from the NIH.

	Okay.  So adjusting costs is a continuing issue for any cost category under NRSA.  My colleague Walter Goldschmidts, who sweats over this on a daily basis now, knows this very well.  And it's complicated by the size of the NIH program so that, you know, it sets standards within the universities.  So if you raise the stipends on NRSA, most departments will also raise the amount that they provide to people, to graduate students and postdocs supported from other sources, and that creates some real problems.

	So, theoretically, as the unit cost of supporting the graduate student or postdoc goes up and you've got a limited pool of money, you know, it's not going to affect the NRSA people because they get the full support.  But if you've got somebody on a research grant and you've got a limited pool of money on a research grant, you may have to support fewer students and postdocs.  And that has a huge impact on productivity.  And if you magnify that to the entire research enterprise, you can see that there can be some really serious problems associated with this.

	We have some certain guidelines that we think about, about setting stipends.  And one has to do with, you know, cost of living.  And I heard people talk about locality pays and adjustments here, and I think that's something that the NIH probably ought to think about in the future.  You know, federal salaries have locality adjustments to them, and I think that something theoretically could be worked out there.  It would make those awards a little bit more complicated, but I think down the line it's something that we ought to think about.

	We also think about the cost of comparable sources of labor.  Now one of the things that you may have heard this morning, people allude to, is the fact that as the cost of students becomes higher and the cost of postdocs becomes higher, technicians may become a lot more attractive.  And in fact, I'm going to skip ahead a couple of slides here, and many of you have seen this already.  But our predoc stipends are shown here.  In the years that they were adjusted, and could you see that in certain periods, there's quite a ways.  There are, you know, two years here, four years here, and so forth between adjustments, and it was quite low.  You know, it was around $3,000 for many years.

	And universities quickly found out that you could staff your laboratory up with students, even though they were in classes for the first couple of years, pretty cheaply in comparison to technicians.  And what we saw in terms of project staffing on our research grants is that the number of technicians started to plummet, and they were replaced by students.  And then by the time the '80s were starting to expire, you saw a huge increase in the PhD output.

	And I'm not saying this is a direct factor, but you know, it certainly is a rational explanation for this gigantic jump that you saw in enrollments in the life sciences, graduate enrollments in the life sciences during the '80s.  It went up like 50 percent, something like that.

	And then in recent years, we've been trying to increase the stipends.  This is the

zero-level postdoc year, and this is the seventh level.  That's equivalent to about seven years or eight years of experience.  And we also think about the availability of money, which is getting to be a real factor now with wars in the Middle East and stuff like that.  And we think about equity issues, too.

	Now as we've started to drive some of these postdoc stipends up, some of the universities, including some very prominent ones, have started separating the amounts that they pay their research assistants, their postdoc research assistants, from the amounts that the NRSA recipients get.  So you're starting to see some inequities.

	In the past, when stipends were very low, most universities came up with supplements for the NRSA recipients.  I don't think that that's probably happening that much anymore.  But it seems to be going exactly the opposite way.  So equity is certainly an issue.

	In terms of tuition, we think about--I'm going to go back here, if I can.  We think about the increasing base and maybe the need to adjust the cost-share.  But again, those types of things will have to be costed out and adjusted in terms of priority, especially in lean times.

	Health insurance and other benefits, you know, this is something that the NIH needs to look at.  This is very high on our priority list.  And as I indicated, it's a particular problem for postdoc fellows, and I hope that we can adjust it in the near future.  These programs provide a very clear benefit to students and postdocs and as well as the institutions in terms of providing a stable source of support for the graduate and postdoctoral training programs, and they also encourage very high-quality research training so that they must remain attractive.  And that's been an issue.

	And I heard somebody mention this morning that there was a period when our postdoc fellowships, F32s, were looking less attractive, and the number of applications that we were receiving was falling off.  And then as the stipend started to increase and the population of postdocs started to hear that this was more attractive, the number of applications has started to increase again.  And you know, and as funds get tighter on research grants, I'm thinking that, you know, more than likely, principal investigators are going to advise more of their postdocs to start applying for these types of awards as well.

	So that gives you sort of an idea of what we think about when we set some of these costs.  It's a complicated factor.  There are lots of

long-term implications, increasing stipends, increasing tuition benefits, all of these things.  We need your help.

	Thanks a lot.

	[Applause.]

	DR. STANZIONE:  Okay.  And we still have a few minutes for questions.  And if you could again line up at the mikes, we'd appreciate it.  And identify yourself.

	DR. GHALI:  Moheb Ghali from Western Washington.  I think Berkeley is lucky that they can treat a nonresident as nonresident only for one year.  Washington, the State of Washington passed a law last year, if you enter the state as nonresident, you remain nonresident for the rest of your career.  And that complicates life immensely because we used to be able to switch them to resident.  Now we cannot.

	DR. STANZIONE:  Yes.  I remember that now.  Thank you for bringing that up.

	DR. SCHAFFER:  When I was a student--is this on?--at the University of Texas, I asked the dean, because I transferred there as a second-year graduate student, and I said, you know, "How do I get to be a resident?"  Because the nonresident tuitions were not very high, but they were still three or four times what a resident would pay.  And he said, "Buy yourself a pair of cowboy boots and get a gun rack."

	[Laughter.]

	DR. STANZIONE:  Wally Schaffer attended University of Texas.  All right.  Next question.

	DR. PANG:  I'm Stella Pang from University of Michigan.  Jeff, I'm your counterpart at Michigan.  So it's not--it's very nice that you saw all the problems that we also encounter at Michigan.  Indeed, the cost of supporting all the fellows becomes a really serious problem for us.  It's truly that we are very grateful and think that those fellowships are very important.

	But the point that every single fellowship really cost the university lots of money to support it, and that's what you said, Jeff.  To do that, though, we have to take the resources from elsewhere.  That means that we do have to cut down the number of support that we can provide to our students because we have to take the--we have to cut down the other number of fellowships that we can support our graduate students, and I really think that's important.

	It's very nice that, Jeff, you brought up all these issues that we are facing, that the tuition costs and the fees and the health insurance cost that, indeed, is a major part of it.  At the same time, though, I also want to point out that I don't think that it's good to cut back on the number of support, though.  I think we really have a lot of very highly qualified graduate students that we would like to support them, and I know that it's a zero-sum game.  So I think we do need to look into the issues in terms of the stipend level.

	I think that stipend level has been set at a certain level, say, $30,000, and indeed this is to a point that has been pointed out early on that it cannot be matched by many of the universities.  Or if we were to match it, then we'd have to cut down on the number of support to the students that we have, and that's really not desirable.

	So I think this is an area that we really need to continue to look at.  That it's nice earlier that the students and the postdoc has pointed out that I do agree that it's important to get the minimum level of support, I think that's really crucial, and to be able to cover the cost of health insurance and travel.  I think those are important areas.  But it's got to be at a level that we can all--the university can match it and can cover that and it would not create inequity problems.

	DR. REIMER:  Can I say something?

	DR. STANZIONE:  Sure.

	DR. REIMER:  Yes.  Thanks for that comment.  I did want to mention, though, that it's not a zero-sum game in the sense that if the leaders of the university took it upon themselves to make graduate student funding a part of their development packages.  And you know, I hate to sound like a Republican here in this town, but it would be very beneficial for everyone--NSF fellows and all graduate students--if the amount of dollars associated with development and were tied to graduate fellowships were increased.

	And that takes work on our part, and I think that's a responsibility that graduate leaders have to take upon themselves or their campuses.  And that's the only way it cannot be a zero-sum game.

	DR. SCHAFFER:  Is that a Republican position?

	[Laughter.]

	DR. CIZEWSKI:  Jolie Cizewski from Rutgers.  This is for Walter Schaffer.  My understanding is that NIH has just opened up its training grant and postdoctoral fellowships to

non-U.S. citizens.  Could you comment about what you expect that--what kind of impact you see that as having because of the large number of graduate students in these fields and postdocs in these fields who are not U.S. citizens?

	DR. SCHAFFER:  That's a really good question, and I'm glad you asked it because there has been a lot of interest swirling around this new training grant that we announced this year as part of Dr. Zerhouni's road map initiative.  It's a T90, and you know, it's--the purpose is to put together, you know, high-quality interdisciplinary training programs.  It's kind of in a pilot phase, and I think the limit on the total awards this year is about $6 million.  So compared to the entire program, it's very small.

	Now what this program does is it combines a couple of existing awards that we can make, one is the T32 that I told you about, where there is a limitation on citizens--to citizens and permanent residents.  And another one is an education grant called an R25.

	Now we could have made those two different awards separately, but we combined them together in a single award to make sure that, you know, those funds were going to the same location.  So that the infrastructure that was put in place for the training grant, the T32 part, could be used to train undergraduates or perhaps international students who are postdocs that happen to be there in that place.

	So in other words, in order to facilitate and enhance the interdisciplinarity of that training, we put together this T90 program.  I'm not sure that it's going to be expanded beyond this rather small pilot program.

	Is everybody clear on that?  Okay.

	DR. STANZIONE:  Go ahead, Carol.

	DR. LYNCH:  Okay.  I really applaud NIH for at least attempting to have some kind of a policy to establish a cost of education allowance, even though from the institutional standpoint, we're still having to supplement.  And the previous speaker from Michigan also pointed out the intertwining of the stipend level with the cost of education allowance, and I would urge the agencies as well as the policy, which is unfortunately mostly a reactive policy from the standpoint of the institutions, to really try to combine these two and look at it as a single--in a sense, a single amount that gets paid to the institution when you have a student on a fellowship or on a traineeship and develop some sort of rational policy for both.

	I think some of the students and postdocs on the panel laid out what they saw this concept of a minimally acceptable stipend with a reasonable benefit package.  But then they talked about these professional development things, which are falling by the wayside.

	I mean, I'm glad that Berkeley is making efforts to at least keep the travel allowance in there.  But for some of us that are even more hard pressed in terms of our budget, it's--we can barely cover the difference in the tuition.  So if the stipend and the cost of education can be rolled into one package and looked at from the standpoint of a really legitimate policy, I think it would be helpful to all of us.

	And I also want to agree, however, with your comments about institutions having to put this on their development agenda.  I have been pleading for many years with not terribly high success.  But again, I notice that Michigan is quite effective, that they have this wonderful center that they have for preparing future faculty that was put front and center in the presentations that they made to kick off their next capital campaign.

	So, clearly, Michigan is putting graduate education and graduate student support front and center in their capital campaign, and I applaud them for doing this.

	DR. SCHAFFER:  Yes, let me ask you a question, Carol.  What you're suggesting is that rather than pay separately dissociable amounts, such as stipends and fees, in other words, we'd pay essentially a capitation charge, which you could then allocate to stipends or--

	DR. LYNCH:  Well, that would be--that would be one way.  I mean, that might be one result.  But what I'm urging is, as I think

you--NIH at least attempted to have some kind of a policy analysis to develop your cost of education amount.  I don't really see the same type of honest analysis at stipend level.  I think over the last two years the concept has been [inaudible] in the stipend as opposed to this analysis of what it really costs, what it really takes.

	And so, what you're suggesting might be one result of combining your policy, but I'd like to see both of them treated in the same at least semi-rational way, you know, looking at what the numbers should be.  Because if the stipend doesn't have to be quite so high, you could put more into the cost of education.

	DR. STANZIONE:  Next question?

	DR. GODFREY:  I'm John Godfrey from Michigan.  And Jeff, you have my deepest respect for trying to make your way through the close to 30 varieties of graduate tuition we have among the different schools and colleges at the candidate and precandidate level.

	And in regards to Michigan's effort for the capital campaign to raise graduate fellowships, indeed, it is a very high priority.  But if the campaign kickoff was any sign, we're in trouble.  Because it was a downpour, and the tent flooded with all of our high rollers who were in town to kick off the campaign.  And the president had to call it short.  It was not an auspicious launch.

	In any case, I'd like to share some feedback from my experience this year.  The way we handled the tuition differential at Michigan--the difference between the cost of education and the actual tuition levels are charged and, of course, health insurance that we also provide--is that the graduate school splits that cost with the schools and colleges of those students that are--with the faculty that are submitting the grants.  And the bill, especially for the NSF, for the IGERTs particularly, has grown quite high.

	Now we see this as the cost of being in business.  We see this as the cost.  This is the role of the graduate school to encourage faculty to develop state-of-the-art programs.  And we stand behind them, and we are fully prepared to ante up.  And we want to--we'll back the winner.

	It's a different story when you get down to the schools and colleges.  The College of Engineering, the College of Literature, Science, and the Arts are taking a harder look at this.  Where the central administration, the provost, and the graduate school can gladfully stand up behind the faculty and the graduate students, these are the local areas that are feeling the real, the most pain inside their budgets.

	And this year, for the first time, I began to get strong pushback from deans as to, "This is not worth our investing in.  We can provide graduate training at lower costs, and why should we bother submitting to the NSF?"  We had to provide very strong counterarguments to this.  I was quite surprised to hear this.

	Faculty began to feel this also, where faculty would come to me and say, you know, "I've been discouraged from going forward with this application.  I think it's great.  I think it would allow us to do something new and different from how we do in my home unit, but I don't think I'm going to be able to find the dollars from my dean to go forward with this."

	And if this continues, it's going to eviscerate the whole purpose of something like the IGERT.  Because if we have faculty who are willing to go out on the edges and do something that's different, that's innovative, that's risk taking, if they're encountering a risk-averse dean who's concerned about the widening gap between real tuition costs and the cost of education, then we're going to dampen the creativity and the innovation that we expect to have.

	So I would surely encourage the NSF particularly to look at the cost of education, and I look forward to continuing this discussion.  Thanks.

	DR. STANZIONE:  Okay.  We'll go to Bill and then Lew, I think.  Last two questions.

	DR. ZUMETA:  Thank you.  I first got educated on this issue last week.  I chair a committee at the University of Washington, which was one of those NSF institutions.  I got my PhD at Berkeley, by the way.

	Anyway, at Washington, as your chart showed, we were historically on the low side in terms of tuition.  Somebody else from Washington mentioned that the state basically has pushed us to change the way we handle residency declarations in the second and subsequent years.  We don't think it's going to eliminate all graduate students becoming residents in the second and subsequent years, but it's going to make it harder.  So it is an issue.

	So all of a sudden, what looked like a bit of a surplus in that NSF account, as I understand it, is now a big deficit, and it really has put the graduate school into quite a quandary as to how to handle this.  And I understand--I began to learn that the NIH situation is similar, that there's been a deficit for a while, and it's a terrible scramble to figure out how to cover it in a time when overall budgets are declining and there are very, very few places to go for these funds.

	So I wouldn't be surprised to hear the same kind of squawks from--one of the proposals for handling this was to pass the cost down to the departments of schools.  And I wouldn't be surprised to hear the same kind of squawks as the Michigan gentleman is hearing in response to that suggestion.

	DR. REIMER:  Yes, one of the problems with the pass-down method is that, you know, a great advantage of the NSF fellow is that they can come to a research project largely unencumbered.  That is to say if they're going to exploit an existing research grant of a faculty member, they're joining on something that may be predefined or mission oriented.  And the NSF fellow has the great advantage of being able to come to my lab or somebody else's with their own idea and with relatively few resources be successful.

	The problem with cost-sharing, of course, is it may tie them and their work to something that is more defined or more mission oriented.  And speaking as a faculty member, I think that would be very tragic.

	DR. SIEGEL:  I think the stipend discussion that we had earlier and the cost of education discussion that we've just been having now come together.  It has seemed to me, and I gather in conversations with many of my fellow graduate deans, that we do not understand a policy in which stipends were pegged at a level that is so far above the normal cost of living in the various areas where NSF fellowships are given.

	At Duke and I think at most institutions, at all institutions, you have to estimate what the cost of living is for a student for federal loans and other--you have to publish that.  We actually have graduate and undergraduate students part of that process so that we really know what is reasonable.

	That number is approximately $20,000 plus health insurance for 12 months in Durham, North Carolina.  I'm sure it's considerably more than that in Berkeley.  But the fact is, it isn't $30,000 at any point.  And we simply don't understand, in a world in which we are all resource constrained, why, given a given pot of money, someone has chosen to peg the level of stipend support at that high level when--also when what we have just seen is there are many needs at the institutional level whatever their budgetary mechanisms are.

	And I'm very pleased, Wally, at your insight that there are very different ways of calculating the funding at different institutions.  There are very important needs that could be met by what we're calling the cost of education allowance.

	Now at my institution, here is what happens.  Wally, your $21,000--let's call it $21,000 stipend--is matched by roughly the same amount in your various institutional allowances to us for every NIH position.  That funds health insurance for everybody, health care for everybody, child care subsidy for everybody, responsible conduct for research, conference travel for everybody, including in the years when they're passed the grant, a seminar speaker system for everybody because these are individual interdisciplinary subject programs.

	But more importantly, it provides the ability to fill in these programs with international students because we will simply take that $21,000 from a student on there and use part of it to make one portion, often the majority of the stipend support, for now another student to come in, to be part of that program, to fill out the intellectual life of that program.

	It allows one year of support for a student on training grants on the average to become pretty close to two years of support without being tied to a research grant.  This is what you can do in an institution that doesn't have all of these budgetary barriers and can effectively "waive" tuition so we could use that money.

	The key element, there are extremely good uses for the money that is now going into something that students themselves say that they don't see the rational for, and we think that that ought to change.

	Now this is complicated at the IGERT level, and that's a related, but somewhat independent question.  Whatever the proper level is for a student and the proper level for an institution, an NSF fellowship, as been said, is a merit fellowship.  And other colleagues don't disagree that you've won this thing.  Therefore, if it's more money, it's more money.

	But an IGERT is simply a training grant in an area that is often not very different than an NIH-funded training area or some other similar training area.  The students are not chosen on their merit.  They're chosen on their purported interest in that area.  Why should somebody be getting $30,000 and somebody in a very closely related area be getting $20,000?  And that is causing enormous disruption in our institution.  And we have tried very hard to make equitable stipends and bring them all up to a level where they're equitable, but this is causing terrible trouble.

	And of course, the problem that you've already stated where the stipend would, in principle, go down after they get off the training grant is a very real problem as well.  So I hope there is some way of rethinking what this balance between stipend and cost of education allowance or even stipend and the number of fellowships is.

	DR. SCHAFFER:  And you know, it's definitely a very difficult problem, and I don't think there's any scientific approach.  That's partly why, when we decided to raise stipends in 19--when was it, in 2001, in response to a National Academy report, we decided to do it in increments and see how things go.  Because we're in a partnership with the universities and we think--you know, we know that these cost factors can cause certain types of stress.  In many cases, it's pretty unpredictable, and you just need to, you know, take things easy, see how things are going to come out.

	DR. SIEGEL:  Can anyone report, did NSF do a similar analysis to what NIH did as to what the cost of education really is?

	DR. BERNSTEIN:  It's been done in the past, and we're currently undergoing that very thing.

	DR. GRASSO:  I commend you on that because that is a real challenge at our institution and other institutions.  You know, you're all aware that we have significantly fewer state dollars.  Not all institutions are supportive of raising dollars for graduate education in terms of donors, although we're trying to move in that direction.

	The challenge that we face on our campus is that the logistics of trying to cover that

out-of-state tuition and the cost of education barely covers one semester, and so that's a significant burden on the institution when there are other students of great need that need assistance as well.  And so, there's frustration at the university level, saying, well, these are great fellowships, but the federal government agencies don't recognize the actual cost of what it takes to educate.  And so, there's a frustration there at that level.

	The other thing that's happening that's been mentioned earlier is there is a push on the campus to sort of increase the stipend levels for those not on NSF fellowships.  And this is difficult, and this is really impacting the climate.  We heard the issue of climate mentioned earlier.  It is significant.

	We are training our young people not to just be researchers, but to be excellent teachers.  And then to ask them to go in and be a TA at some point in their career, unless we can supplement state dollars for that to raise it to the level that's comparable either to the RA or a fellowship stipend, they are very reluctant to step forward.  And yet we know that when they go on to be a future faculty, that is a critical part of all of this.

	So it's essential that you take a look at the cost of education.  We are just crippled by trying to pick up that burden.

	DR. REIMER:  Yes, I didn't want to show these data in my talk because I thought it was a little tangential to the point.  But there are two departments on the Berkeley campus that wanted to share with me that because they increased stipends to offset the differential between an NSF and the regular students and because of the increased fees, they've decreased the number of graduate students that are in their program.

	So that was a systematic, deliberate decision to be smaller in order to pay more.  Now that's just two anecdotes to add to your story.

	DR. STANZIONE:  Okay.  We're about out of time here.  Let's thank our two speakers one more time.

	[Applause.]

	DR. STANZIONE:  And two quick announcements.  If you'd like to raise any particular issues during the discussion session at the end of the day, drop your comment cards at the back of the auditorium or give them to Lara.  And we need to take a short break now.  I've gone for many breaks instead of duration, but if we could try and make it back in 10 or 15 minutes, that would be great.

	[Recess.]

	DR. THOMPSON:  I understand that sugar has the exact opposite effect on adult bodies than it has on children.

	[Laughter.]

	DR. THOMPSON:  And we will do our very best to keep you engaged.  I know the afternoon is late, but let me tell you, I was outside a little bit earlier, and you really don't want to go out there anyway.  So it's okay.

	I'm Don Thompson, deputy assistant director for the Division of Education and Human Resources at the National Science Foundation.  And this session deals with financial considerations and enhancing minority presence in graduate school.

	We have two wonderful panelists, and the first I'm going to introduce is Dr. Anthony Rene, who we decided could not walk on water.  But because he gets to work at 6:00 a.m., in the morning, every morning, we thought he was perhaps very close.

	He handles programs--student programs at NIH, focusing on women and the disabled, and has been doing so for the last, gosh, since 1973.  So we're talking a little more than 30 years.  Dr. Rene?

	DR. RENE:  Thank you, Don.  Enhancing minority presence in graduate school.  I guess that has a lot to do with money, but not only with money, right?

	I was telling Margot today that we couldn't have lunch today because I was having a book club discussion about a book, the title of it is "The Pack."  It's about three young black men who made a promise to each other that they would succeed.  It's a book that I would highly recommend that you read, and it tells us that it not only has to do with money.

	But I'm here today to talk to you about money, about support.  And then maybe Margot will get into some other discussions about what else is needed to support or to enhance the presence of minority students in graduate school.

	I'm going to maybe say a few words that will be a little bit historical, and then I'd like to talk to you about a particular program that kind of goes in parallel with some of this information that was presented by Wally Schaffer.

	We didn't get--the NIH didn't get involved in the support of minorities until the early '70s, when we announced two programs--the MBRS, the Minority Biomedical Research Support Program, and the MARC Program, Minority Access Research Careers Program.  Now the first one, MBRS, was to support research in minority-serving institutions, predominantly HBCUs.  It was to support research of faculty.  And the MARC initially was also designed to support faculty, but it was to support faculty training and not research.

	And very soon after those programs were established, we began to support students to work in research labs at these institutions where the faculty were located.  And then it became obvious fairly soon after we started these programs that we didn't only have to support these students in undergraduate school, but we needed to provide some kind of support for them in graduate school.  And so, the MARC--Minority Access Research

Careers--predoc fellowship came into being in 1981 and which provided support for minority students to go into PhDs and MD/PhD programs.

	But then it also became obvious fairly soon after 1981 that we were talking about a very small segment of that population of students that we wanted to support.  The MARC predoc fellowship was designed to support students that had participated in the MARC undergraduate training programs at the HBCUs.  And so, in 1991, we announced what I will call the national predoc.  It's got many names now.  It's got, I think, Ruth Kirschstein's name attached to it.  But it's a predoc fellowship that supports minority students.

	And it's not only for students that were involved in the undergraduate MARC programs, but for all students.  The MARC program undergraduate trainees could also participate in the national predoc.  Then, you know, as you know, NIH supports students--we're talking about graduate

students--mainly in two ways.  On training programs, institutional training programs, and Wally talked about institutional training programs, and they get trained also on research grants.

	So in 1989, we decided that what we needed was to support students on research training programs.  And so, we announced the research supplement program that I think has done very well.  We support students, begin at the high school level with the research supplement program.  We support them at the high school level, college level, post baccalaureate, grad school, postdoc, and also we do faculty development with the research supplement program.

	It's a program that I'm very much involved with.  If you have any questions about that, I should certainly be able to answer them.  But it's a mechanism that allows us to add money to an existing grant, an eligible NIH grant to support minority students.  Now in 19--I'm sorry, in 2002, the annual report will say that we spent $69 million for that program.  So it's not a small amount of money.

	The downside I think to that program, and maybe not so much of what you might be involved with, we consider a downside of the program the fact that we only supported 2 percent--that 2 percent of the money we spent was for high school students, 39 percent for predocs, and 20 percent for postdocs.  If you have any questions about that program, I'd be very happy to answer your questions about it.

	I might back up a bit and say that in about the mid '80s, we looked at what the institutional programs were doing in terms of supporting minority students, and we found that we needed to influence somehow the recruitment of minorities to T32s, the institutional training programs that we have.

	And so, we put the program directors of training programs on notice that if they wanted to continue to receive support from us, that they would have to have a recruitment plan.  And that's been I would guess about 18 years now, and we've done, I think, pretty well.  I think Wally will agree with this.  We probably increased the number of students that we recruited from about less than 5 to maybe 9 percent.  And I think that that's commendable, but it's still not where we want to be.

	And so, I'm not going to be able to tell you about all of the programs we have for minorities, programs that will support graduate students.  But for example, I might mention one other one.  We have a bridge program that supports partnerships between institutions that award the master's degree program and institutions that award the PhD.  So it's a bridge program.  It's a bridge to the doctoral program.

	We also have a bridge from the two-year school to the four-year school, from the like a community college to a four-year university.  But you may not be as interested in that as you would be about the support that we provide for graduate students.

	We have any number of other programs.  I think I will stop here, and maybe we can have some dialog about the kinds of things we can do to enhance minority presence on your campuses.

	DR. THOMPSON:  Thank you, Anthony.

	Our second speaker is Margaret Daniels Tyler, who is currently serving as executive director of the Glass--Gates, rather, Millennium Scholars Program.  Previously, Ms. Tyler was manager of global diversity for McKinsey & Company, and she's also served as chief of staff to the president of Norfolk State University.  Margaret?

	MS. TYLER:  Good afternoon.  I believe we're gathered here today at this time and place around an ideal that was articulated by the former MIT president and intellectual founder of the National Science Foundation, Dr. Vannevar Bush, who wrote in his book entitled "The Endless Frontier," "We think it is very important that circumstances be such that there are no ceilings other than ability itself to intellectual ambition."

	His vision is as pertinent today as when written over 60 years ago, particularly as it relates to those who remain underrepresented in the academy.

	I am honored to be here with you today in my capacity as executive director of the Bill and Melinda Gates program.  I also saw at least one old friend.  I spent almost 20 years at MIT, and half of that I spent in the graduate school as associate dean.  So I started having flashbacks when you all were talking about funding students and finding ways to fill the gap.

	Recognizing the increasing diversity in American society and compelled by the need to increase access, the Bill and Melinda Gates Foundation made a strategic and a profound decision in September of 1999.  The foundation created the Gates Millennium Scholars Program, which is a bold and historic endeavor.  They committed $1 billion over a 20-year period to provide 20,000

high-achieving, low-income African American, American Indian, Alaskan Native, Asian/Pacific Islander Americans, and Hispanic Americans an opportunity to complete a college education.

	The Gates Millennium Scholars Program aspires to provide access, choice, and support.  We have three main goals, which are to reduce the financial barriers for students with high academic promise, leadership potential, but who are still subject to a significant financial need.  Second, to provide access for these students in disciplines where they are severely underrepresented by providing financial support for completion of bachelor's, master's, and doctoral degrees.  And lastly, to develop a diversified cadre of future leaders for America.

	As was discussed earlier today, the status of these students' enrollment in our colleges and universities continues to be a compelling challenge.  The absence of adequate financial assistance, compounded by escalating costs and loan requirements, threatens persistence and contributes to attrition for these students.  The GMS award, Gates Millennium Scholars award, supplements financial aid and eliminates the need for our scholars to borrow significant amount of monies or to engage in work beyond a reasonable level.

	Our expectation is that the GMS program will contribute substantially to the access, persistence, and preparation of America's leaders for the 21st century.  The students selected for GMS award have the opportunity to attend the college or university of their choice and may complete an undergraduate degree in any academic discipline.  To encourage enrollment in programs in which their racial and ethnic groups are underrepresented, continuing GMS scholars may receive funding for a graduate degree program in any one of the following fields--education, engineering, library science, mathematics, and science generally.

	To date, 8,000 students have been selected for the GMS award since the program's inception in 1999.  Currently, we are managing the activities for over 5,000 students at 848 colleges and universities in 50 states and five outlying areas as well as activities associated with the screening and selection of 1,000 students annually.

	We are young.  We just entered our year five of program operations, but we have great expectations for our scholars as well as the potential to have tremendous impact against our goals.

	So the question is asked and answered.  Is financial support important?  We believe yes.  It reduces a critical barrier, especially for

low-income and first-generation students.  Question:  Is it critical for success in the pursuit of the PhD?  We believe yes.  Both in terms of access, choice, and time to degree.  Question:  Will the GMS data support this after 20 years?  My hypothesis and response is absolutely.  Debt burden can be a crucial element in the shortage of minority students in science, education, and mathematics, particularly in complex and insidious ways.

	A study by the Lumina Foundation indicated that students are borrowing about twice as much as they did two decades ago for higher education, overall.  Furthermore, we at GMS have found that our scholars--among our scholars that debt burden was negatively associated with the choice of major in math and science.  This, in combination with attrition, the ever-lengthening time to degree, and the fact that only half will have academic jobs upon completion of the doctorate degree, challenges what has long been regarded an academic prize.

	We have all observed that spectacular amounts of money have been invested in data collection and analysis in an attempt to understand the nature of the challenge before us, which is formulating solutions.  But I will assert that it isn't that we completely lack information.  Sometimes I feel that we're virtually drowning in a maze of baffling complexity.  And when I feel overwhelmed, I look to nature.

	Nature tells us that true answers always have the hallmark of simplicity.  The universe doesn't waste a single quark.  Furthermore, there has never been a reliable experimental yardstick with which to measure and interpret maturations and experiences over the course of history and time.

	So for the purpose of our discussion today, the only relevant statistic I ask you to consider are those that you find at your home institution, agency, department, office, laboratory, or classroom.  Please take a moment in your mind's eye and take a quick survey.  How many African American, American Indian, Alaskan Native, Asian/Pacific Islander Americans, or Hispanic Americans do you see?

	If none, is there a written policy and plan in place to make a difference?  If so, how many did you personally recruit?  How many do you know personally by name?  Have you taken the time to get to know them?  To discuss their intellectual interests, to help them extend their professional network, to ask if they have the personal and financial support necessary to succeed?

	How many bright minority undergraduate students have you encountered in your classroom, research lab, or department?  Did you take the time to discuss the opportunities, benefits, and challenges associated with graduate education?  If so, did you provide tangible leads and information regarding financial support?

	Please allow me a moment to share my personal experience as an example.  Although I'm a tad older than your typical graduate student candidate, I assure you that circumstances have not changed significantly, based on my observations and on my discussions with my daughter, who's an engineer, her friends, and my mentees.

	I grew up in Roxbury, which is a

low-income community outside or within the City of Boston, which primarily has African Americans, Puerto Rican, and Dominican populations.  Neither of my parents finished high school and were quite pleased to see that I was nearing the finish line.  I was the first born.

	The school that I attended had similar expectations to my parents and did nothing to encourage us to consider college.  I found out about SAT exams while traveling on a city bus to my evening job in the kitchen of Beth Israel

Hospital--minding somebody else's business, I might add--in November of my senior year.  I applied to Boston University, prompted by a television commercial, nothing more, and was mercifully accepted.

	However, not once from that point until now in all of my years of formal schooling did any faculty member approach me to extend the hand of mentorship.  This includes those who were assigned to me as an adviser.  Through the grace of God, I staggered my way through undergraduate school while working 40 hours a week.  And years later, I worked full-time while pursuing my graduate studies.  And this was driven by necessity and the tremendous loan debt I had from my undergraduate program.

	More significantly, and to my point, it is entirely possible to grow up in this country, even in this day and age, and simply not get the important cues, information, and guidance to competitively pursue higher education.  And it is very, very difficult, though not impossible, to catch up.

	The only way to really sense the dynamic nature of this process, the uncertainty, the relationships, the introspection, the triumphs, and the satisfaction of achievement is to listen to what the students have to say about their choices and related experiences.  To begin the discussion about graduate study and especially funding graduate study, to provide opportunities through the programs that were articulated by Dr. Rene today, you first have to reach out, inspire, and inform the will to pursue the degree.

	During my wonderful journey as dean in residence at the Council of Graduate Schools, I had the opportunity to speak to students of color who are pursuing doctoral degrees.  They came from East L.A., Baltimore, and Puerto Rico.  They were pursuing degrees in English, engineering, and biology.  They attended schools from MIT to Howard to UCLA.  They were males, females, urban, rural.

	Their backgrounds and experiences varied, but they all gave the same answer to the

question--what was most influential in your decision to pursue the degree?  To the person, it was a teacher or a professor who believed in them and took the time to tell them so.  An individual like you or me who provided them with a road map and secured the pathway by providing information and resources regarding financial support.

	Please know that at its core, it is a patently irrational decision for many of our young people of color to choose to work toward the doctorate.  Our peers and family may not understand.  We cannot assure time to degree or even job prospects.  And the law surrounding racism and prejudice in the academy cannot be denied.  The American ideal of a meritocracy where one can advance as far as your talent permits, though still a cherished national goal, falls far short of perfection.

	The good news is that a larger percentage of our youth attend institutions of higher education, especially when compared to other countries around the world.  But overall, the numbers obscure, I think, a more troubling truth.  And that is the share of high school graduates going on to college varies dramatically according to family income, limiting the number of candidates we have to consider for graduate studies in general, and that's even more the case among communities of color.

	So we must go beyond being in the role of bystanders and observers and act to change the status quo.  What is needed is more communication, better coordination, and commitment.  We need to do a better job of communicating.  For example, our systematic admissions and funding processes too often stop at the acquisition of knowledge.  We send a brochure.  We mail a packet.  We forward an e-mail.  We tell people it's on the Web.

	The much harder and more meaningful process is to facilitate understanding and wisdom which will lead to informed thought and action.  This requires, particularly among communities of color, hands-on personal interaction and communication.  Summer research opportunity programs do this.  Lab experience, coupled with mentoring, does it.  Dr. Rene has provided us with an overview of rich resources offered by his agency.  So please, please spread the word.

	During my tenure at MIT, we were able to build solid relationship with students and provide them with meaningful exposure through the NIH research supplements for underrepresented minorities program.  Relationship building is the cornerstone.

	And then there is coordination.  There are certainly pockets of best practice at each of our institutions.  It is important to share that information and replicate its success.  If you identify a minority student with exceptional promise, but your policy dictates do not encourage undergraduates to continue graduate study at your institution, please pick up the phone and connect the student with a colleague.  Refer them to Dr. Rene, who I know from experience is very accessible.  Build a bridge.

	Most importantly, there is commitment.  Imagine if each of us left here today intent on building a relationship with at least one minority student and securing their pathway to the graduate degree.  By virtue of you joining us here today, I believe that you are deeply interested in making a difference.  So I will leave you with the words of Winston Churchill, who said, "It is not enough to say that we are doing our best.  We must do what is necessary."

	Thank you for your attention.

	[Applause.]

	DR. THOMPSON:  Thank you so very much.  There were several and many points that were raised in the presentations.  Certainly the access to funds, students' knowledge about funds, the notion of building bridges to our students, and the other to challenge at the end, and that was a challenge, I think, to those of us who have relationships with higher education to have relationships with students.

	We have, I think, about--I'm trying to stick to our schedule, about 15 minutes.  Is that right?  About 15, 20 minutes for questions and comments that you might want to have or might want to raise.

	MS.          :  Thank you for those--oops.  Thank you for those interesting comments.  I'd like to raise an issue which we haven't discussed at all, which your remarks pointed toward, and that is the issue of financial need at the graduate level.  We've been spending a great deal of time at this conference talking about the Graduate Research Fellowship Program, but I think the issue applies as well to our various training programs, everything else.

	Students are selected on the basis of merit for the fellowship program and are selected on the basis of whatever faculty want to select them on for training grants and receive research assistantships depending generally on their performance in early experiences in graduate school.  I'm wondering, from your perspective, whether you have any insight or suggestions to make about the place of financial need in awarding dollars?

	This is, of course, a big issue now at the undergraduate level.  We finally realize that perhaps supporting people with limited financial means is a more productive way of spending federal money.  So I'd be interested in your comments about that.

	DR. RENE:  Interested in my comments about that?  Well, I have to tell you that the program announcement for the research supplement program expired on June 1, and we've been busy--Wally and I and a few other people at the NIH have been busy redrafting our guidelines to say not only support for underrepresented minorities, support of students with disabilities, but also students from disadvantaged backgrounds.

	And so, that's what our--the new title of the research supplement program will be to promote diversity in biomedical research.  And it will include support of underrepresented minorities, support of the individuals with disabilities, and to support students from disadvantaged backgrounds.

	MS. TYLER:  And I think one of the challenges are there are students with great potential that never get to the point of being considered for the merit-based scholarships for graduate school, either because they opt out because they say, "Well, look, I have to work.  You know, I have all this debt.  I have to take care of my family," et cetera.  So my concern is more with addressing the bottleneck of talent, who kind of opt out of the process before they even get into the competitive process for the merit-based scholarships.

	DR. THOMPSON:  Okay.  Question here?

	MS.          :  Yes.  This is to either one of you, but I think especially to Margaret Tyler, because you've both talked about the issue of financial need and how this is a major deterrent, especially in minority students.  But you also particularly spoke about the need to reach out, the need for encouragement, the need to help students understand why it might be useful for them to aspire to a higher degree, and then also to guide them through the process of finding financial aid.

	So now there are some differences between outright fellowship programs that we have talked about earlier today, but also support that are more part of community building, such as training grants.  The NSF grant program encourages all kinds of professional development activities.  How do you see the relationship between funding going to the individual student and funding where the student becomes part of a training program, especially in attracting and retaining minority students?

	MS. TYLER:  Well, just anecdotally, I think that anything that engages the students in relationships and around the intellectual agenda within the lab is going to be better.  I have found that many of the students who have external fellowships don't feel as compelled about becoming engaged in the laboratory setting in particular, and that will inevitably lead to a longer time to degree because they don't have the benefit of the collegial exchange and relationship building.

	So when asked, I always encourage the student to consider taking the research assistantship, even if it means less money because they need as many prompts and as much encouragement as possible to engage as soon as possible in the life of the mind, in the life of the lab.

	DR. THOMPSON:  Okay.  Here?

	MR.          :  In my previous life before joining NIH just a few months ago, the last about 15 years have been working with minority student development programs at a number of different institutions, and most of them were academic help centers.

	One of the observations that we made, and it goes across institutions, is that if you look at the students, minority students that come from traditionally--come from educationally disadvantaged backgrounds, you know, economically disadvantaged backgrounds in many ways.  But our models have generally looked at it and assumed that they are going to catch up during a typical

four-year college time and be ready for graduate school.  Which if you think logically, there isn't a lot of logic behind that from the standpoint of they start out behind, everyone else continues to accelerate.  They're still playing catch-up.

	So back in the early 1990s, as the NIGMS Minority Program stretched out, they opened up a lot of new opportunities for minority student development in nonminority-serving institutions, and we happened to be one of the institutions that got one of those awards.  What we did was to actually look at a different piece, which is the nondegree post baccalaureate period of time, where there is a lot of people, a lot of the students being lost--if they weren't quite ready, they weren't quite convicted.  All of our programs tend to only look at or predominantly look at the degree period of time.

	So NIH was willing to take a chance in kind of letting us experiment with this, and we found that that post baccalaureate period, if designed right, can be a profound time of development, which actually is better served not by being in an academic.  They just keep doing the same thing over and over again.

	So I think--and with that then, about four or five years ago, NIH extended that out to a formal program called the Post Baccalaureate Research Education Prep Program, which has now developed that across a number of institutions.  So I guess that's a long way of saying as we look at all the models in terms of diversity within our graduate programs, I think we have to look more creatively and knowing that the paths that the students get to our graduate schools are not the linear paths that most of our traditional students come.

	I think in whatever discipline--biomedical, whatever--I think the funders have to be open to and look more aggressively and creatively at those other periods of time.  So I think--again, I think I would put a real plug in that for NSF, for any of the private foundations, whatever funding to get into graduate school for that period of time is equally important.  Otherwise, they just get lost.  Because it's like if you're not in an academic period or time, you're kind of nobody knew what to do with you.

	So I think that's an important niche that needs to be looked at.

	MS. TYLER:  Bravo.  I agree.

	DR. REIMER:  I would like to express a concern about the climate in the State of California.  When I saw this enhancing minority education, I was a little bit shocked to hear the word "minority."  What scares me a little bit, of course, is, you know, California is long along the way toward identifying yourself as a minority and having programs in support of minorities as being illegal.  It was so very close recently.  And I'm sure that it will very soon be the point where identifying yourself on paper in any type of institutional setting will be illegal.

	And as such, now we can see at the Berkeley campus that units--for example, graduate opportunity programs--are explicitly targeted for cut.  This is not a general cut in which there is some squeeze.  It's this program has this label of diversity and therefore is cut.

	And then you add on top of that the political climate in which if we host something for diversity students, there are political groups, interest groups send representatives there, and if there are not white people in that meeting, there is a big issue.

	So that's the climate which is going on in the State of California.  I suspect that's not happening in most of your states.  But if it's a harbinger of things to come, this issue of providing education for everyone equally is going to be very, very difficult to consummate.

	And I really applaud the Gates program in particular because as a private foundation, it is met all these institutions, and it really provides an opportunity for these needs that I don't know institutionally that can happen in a climate like California's.

	MS. TYLER:  Bill and Melinda did take a great amount grief around this when they first set up the program.  There was a lot of resistance, as you might imagine, to it.  So I do commend them for that, taking a stand.

	DR. SIMS:  Les Sims from the Council of Graduate Schools.  Those of us who have labored for many, many years to try to address this problem recognize the many facets of challenges that we're up against, and one of them that's inherent in a lot of the discussion, the nontraditional types of backgrounds that students from these populations bring and present to our admissions committees.

	I was heartened this morning by Tanwin's data that someone interpreted as saying we've done a good job of educating our review panels to take into account things other than the GRE scores and the grade point averages.  I don't think that's--if we've educated those that are the highly educated elite among our faculty, it's certainly not true in general on admissions committees on the campus.

	Now I want to tie this in with an observation of an underlying theme from this morning's session on the tradeoff between numbers and stipend levels in the fellowship programs.  My feeling is that the national fellowship programs have undervalued the premature and the inherent value that's put on that award at admissions committees.  The easiest way that I had to have faculty consider seriously a student that had nontraditional background otherwise is if this student had some way of demonstrating that, you know, someone had recognized some potential in them.

	I don't think if we worked on meeting that basic minimum standard of living that was talked about by our students this morning, including health insurance and whatever, and increased the number substantially so that--and our review panels were educated, so that they would pick a more representative group of awardees of these fellowships, I think this would go a long way toward convincing the faculty and the admissions committees on the campuses that these are really students that they want in their programs.  And that was a challenge for me as a graduate dean, and I recognized that.

	So that's an issue of the numbers versus the stipend levels that I think it bears on this issue that we're talking about here, bears on the issues for all students.  There's hardly any student that would come with an NSF or an NRSA fellowship that would not be pretty seriously looked at by any admissions committee whether they were minority or not.  But I think it would really, really--if there are other challenges that faculty have in thinking correctly about the potential of students, this would go a long way toward that.

	So I am in favor of not seeing this curve continue in an exponential form in stipends, but working on now thinking about what is the right level students can be comfortably supported and working on making this available to a larger segment of our potential student population.

	MS.          :  Well, basically, my comment actually is very, very consistent with what Les just mentioned.  And so, my question to you was to ask you if you could comment on any hidden extra-mile cost of education at these institutions that are producing the largest numbers of students who are excellent potential candidates for these fellowship awards, for these research assistantships, and for traineeships that we must consider in any discussions that we're having concerning the cost of education.

	We've talked about the cost of education all day, and we have considered both mathematical algorithms, and now you've challenged us to not neglect also a moral imperative we have--to continue to increase both access and opportunity for all of our students because we all have a vested interest in meeting "national workforce needs."

	And so, we certainly seek your guidance as a result of your experience in working with institutions that you have funded who are also stakeholders in this whole matter to help us to understand better how we can work together to meet the needs of the cost of education at these institutions, to understand the variables that are a part of the cost of education in these different environments.  So that we can continue to improve both access and opportunity for these underrepresented students.

	DR. THOMPSON:  These are the last two questions.

	DR. AMBLER:  Chuck Ambler, University of Texas-El Paso.  I'm piggybacking actually on that last point.  And I guess I begin with an observation that the data suggests that there is a disjunct, if you like, between where the money flows to support graduate students and where graduate students of color are studying, in many respects.  And especially at the undergraduate level and especially in science and related disciplines, there is very heavy concentration of African Americans in the HBCUs, and the percentages of students--Hispanic students studying in the HSIs at every level is increasing very dramatically.

	And I'm wondering what can be done to, in a sense, take the money to where the students are, obviously, to institutions like my own.  And--

	[Laughter.]

	DR. AMBLER:  We have to be self-serving, of course.  But--and add on to that, I think many of us have observed and I've heard it mentioned here that very often the master's degree drops out of the conversation, and that can be a very important graduate-level activity for these kinds of institutions and for students of color.  And I wonder if you could reflect on that?

	MS. TYLER:  What institution are you at?  What institution are you from?

	DR. AMBLER:  University of Texas-El Paso.

	MS. TYLER:  Oh, okay.  Absolutely.  Well, I know that we were--when I spent time at MIT, we were working to build relationships with the HBCUs and HSIs.  And looking at both building a relationship with the students and with the faculty, through faculty exchange and et cetera.  And I think that with the research supplements we were able to do that to a large extent to facilitate that give and take and building the relationships across those institutions.

	One of the things that really helps also is that our faculty began to get involved in joint research projects with faculty at HBCUs and HSIs.  And so, there was an opportunity for them to engage in what typically is kind of absorbed by the research one institutions, but to get involved with research at that level.  And I think in that small example, we were able to both build relationships and share resources and build the resource base of the faculty at those institutions, which is very important.

	One of the challenges at HBCUs, where I have had some experience, is that many of the faculty do not--are teaching, and it's really focused on--most of their time is focused on teaching.  Some of them have four and five classes that they have as a load.  So when you begin talking about preparing a competitive grant application, it gets to be very challenging when you're competing against people from MIT who have offices of people and suites of people who can help you really put together a sophisticated package.

	And so, even providing technical support at the HBCUs for faculty who want to compete or perhaps competing jointly with them and coupling them with our research one institutions I think can take things to another level.  There's not as much of that collaboration across institutions as I think should be warranted.

	DR. RENE:  Do you have the MARC/MBRS programs?

	DR. AMBLER:  Yes.

	DR. RENE:  Okay.

	DR. AMBLER:  I would just add, though, too, of course, some of the HSIs and HBCUs, of course, are research institutions as well.  So it's a complicated thing.

	DR. THOMPSON:  The flow is really tough.  I mean, I'm paneling this, so I'm not speaking.  So forgive me.  But the flow is really tough.  And you all know the issues.  I mean the issues are persistent.  The issues are--have been the same issues for a long time.

	The onus that falls on HSIs, the onus that falls on HBCUs, it's the same onus that falls on comprehensives and falls on smaller institutions, and that is to identify the areas that it can, in fact, compete and to compete very well in those.  You also have to be present.  And presence is very difficult, as you talked about, in terms of HBCUs that may well be teaching four or five course loads.  So there is difficulty there.

	But the other difficulty certainly is in the history of the institution or the agency that has a penchant to do certain things in certain ways.  And so, breaking that mold becomes the responsibility both of the agency itself, but also becomes the responsibility of you all who represent those institutions by being present, by being on panels, by doing all those kinds of things.

	I mean, it's an energy issue, and you know, there has to be some cognitive dissonance that occurs at the agency brought upon by this force from the outside that says we are, in fact, capable, able, and all these other kind of wonderful things.

	One small anecdote, and I'll get to your question.  I spoke the other day with a gentleman who has $6.7 million of National Science Foundation funding.  Never, ever been to NSF.  I said, "Are you bringing faculty with you?"  "No, not really.  I'm just--"

	So the moment he met them, he began to understand how the game gets played.  And part of it with us is learning how the game gets played.  And then if you're going to be in the game, play it.

	Question?

	MR. PARKS:  Yes.  This is more of a comment.  My name is Clinton Parks.  I'm a writer with Next Wave and Minority Sciences Network.

	And your comment about California struck me.  As I'm sure we all know, it's certainly not just California.  I mean, California just happens to be the political maelstrom where you have these, you know, competing political factions fighting for certain attention.  And one thing that struck me when I was--I study this a lot, and I read about it a lot--is that someone mentioned that, well, they're trying to take out minority--you know, minority programs as far as African Americans, Latinos, Asian Americans, Native Americans.  But no one is trying to look at scholarships and programs that are specifically targeted toward, say, Italian Americans, Polish Americans, you know?

	It's a specific targeting, and that speaks of racism, but no one wants to say that.  That's like a dirty word now.  So I mean not that it wasn't before.  But I mean, it speaks to the little-mindedness of these kind of groups and how easy it is to point out the inconsistencies of their policies.  And all really needs to happen--I was speaking to someone at NSF.  I won't mention that person's name.  Is that all he said that really needs to happen is these groups that are being attacked need to be willing to fight.

	And if they will pool their resources and their vast amounts of research, I mean, it's pretty simple to show that the emperor has no clothes.  But there seems to be no willingness to do that sort of action, for whatever reason.  And I would just compel the people here, as intellectuals and high ups in higher education, to come together and be willing to do that, to fight for those kinds of programs and issues, and to simply show that, you know?

	I mean, one thing we may not--I mean, I'm not sure if anyone is any particular political affiliation here.  But most people may not like conservatives, but you have to kind of admire their willingness to go to war.  They'll drop anything.  They will do--you know, they'll fight dirty.  They'll do whatever it takes.  And so, you know, most people will come at a diversity standpoint, whereas in the Bach case, they kind of lost the issue where you can't, you know, just come from a reparations point of view to, you know, for affirmative action.

	But at the same time, okay, diversity only works for a certain time for some people.  Most people who are coming from the right who are in control of the money are concerned about money.  And if you speak to them and say that, well, these kind of issues and helping minority students will help you earn money, they'll probably start to listen.  And all you have to do is do some--you know, some studies that will show that if you improve their life, it improves the overall economy, and it will help their pocketbooks.

	So a bunch of issues I think that I just wanted to point out to everybody, and I think these are the kinds of weapons, these are the kind of new weapons that need to be unsheathed and shown out and placed in the political arena.  I don't know if anyone would want to comment or anything, but--

	DR. THOMPSON:  Comments?  Okay.  This needs to be our last one.  We've run a bit over.  Go ahead.

	DR. GODFREY:  At Michigan, we may have just dodged the latest Connerly bullet.  It looks like they may not go through with their ballot initiative for November.  But we certainly are under the gun for 2006.

	And anticipating this, what we at the graduate school in Michigan have started to do is to try and animate some research to do what we do best, which served us so well in the court case, to begin to demonstrate how diversity counts not only in higher education, but across public life in areas such as K12, public health, the economy, public service areas.  And we've started to try and galvanize faculty and graduate students to begin to do basic research on this.

	And what we've been startled to discover is how thin the available research is to show what are the consequences for ending affirmative action programs.  Now in part, this is because the California instance is the oldest, and so the data is not very thick.  So when I ask an economist to do some sort of--see if he can get some data--time series data to look at this, he'll look at me cross-eyed and say, "Well, we just can't do this.  I can't talk to you as an economist about this because we aren't able to model based on the data that's available."

	But I think we are facing a very serious challenge as institutions to begin to draw together collectively and to develop our research capabilities, to begin to make a very strong and persuasive public case about the critical importance of diversity not only for higher education, but for the future of the United States generally across all kinds of fields.

	And I encourage especially the foundations, and I know that several of the foundations have begun to talk about this, to put some serious money behind a research effort to move in this direction.

	DR. THOMPSON:  Thank you very much, and a very good thank you to our panelists.

	[Applause.]

	DR. BARNHILL:  Okay.  The last part of today's program before the reception is you get to talk.  It's already happening, yes.

	So the deadline has passed on turning these in.  Don't turn any more of these cards in.  I have about 15 of them.  And since no one was constrained to write only one thing on them, I probably have about 25 things to choose from.

	Now Dan held me back from my favorite, so it will be a little bit later here.  I want to start with one here, and I recognize the handwriting because it's signed "David Chapman."

	[Laughter.]

	DR. BARNHILL:  Which picks up on some of the things that we had, and it's sufficiently intricate that it appeals to me as a mathematician.  And so, Dave, you may have to help on this, but it dovetails right in with some of what we talked about earlier on today.  And this really has to do with first and last year--first years and last years of a doctoral program.

	And Dave says, "In addition to responding to current conditions, for example, the 30K level of NSF stipends, we should try to design an optimum funding mode."  He knows I like to design things, so he underlined that.  And his optimum--this is what's worth talking about, I think--is a five-year funding cycle consisting of year one fellowship; two, three, and four--RAs the first two of those, and then a TA and an RA; and the fifth year, a dissertation fellowship year.

	And he says, "If NSF fellowships were reduced from the current three years to two, and they went"--you have to follow this carefully--"to years one and five, then we could"--well, we could cover lots of things.  Dave, say some more about this, since I may have left something out.  Step right up there since you're next to the microphone.

	The point is you could support 50 percent more people because that would be a two-year program instead of a three-year one, and it would match up the demographics that we think obtain.

	DR. CHAPMAN:  I have to apologize first.  I looked at the blank basket when I put my card in, and I thought that if nobody put any cards in, we'd go straight to the reception.

	[Laughter.]

	DR. CHAPMAN:  So that's my apology.  The idea--and it's not original.  In fact, I think I got this from the University of Michigan years ago, when I was talking to people, and I was just getting into the deanship and talking about funding.  And I was put off by their three-ring binder, very thick, about rules for fellowships and so forth and tuition waivers.  But I was impressed by the preamble that said, much as Bob said, namely a holistic approach to graduate student support.

	And it seemed to me that the idea of a fellowship in the first year has much attractiveness to it, much in the way that our molecular biology people have been enormously successful in bringing in people as a cohort, providing them with lab rotations, huge flexibility, which graduate students want in order to look around, not make their decision about the lab they want to work on based on one undergraduate mentor that was pointing them in a certain direction.  So the freedom of a first year of study is very attractive.

	Then I read Barbara Lovitts's book and was fascinated by the observation that fellows quite often don't complete at as high a rate as do TAs and RAs.  And she makes the very important point of engagement, that sometimes fellows are not engaged.  So I would then have years two, three, and four be a mix of RA and TA.

	That was brought home recently when I was giving a lecture at the University of Wisconsin in Madison, and I thought I gave a great lecture, and there was this huge discussion with a whole bunch of graduate students.  And all of a sudden, they picked up and walked out of the room.  They had little cases, funny little cases with them.

	And I said, "Where are you going?"  And they said, "Bowling."  So Thursday night bowling at the University of Wisconsin is a big thing.  And the geology department has seven teams.  They're international students, domestic students, and what have you, and these students are engaged.  It's just terrific.  So that rang a bell.

	And then in the time to degree issue, I think it's really important to give the students at the end of their career another dissertation that gives them the freedom to travel, to write, and so forth.  And so, this morning it occurred to me that if you made this contract--you have to have an incentive here.  So if you made this contract with universities, you said you get the NSF fellow in year one.  That's a $30,000 fellowship that Michigan and Washington, and what was that other school on the West Coast?

	[Laughter.]

	DR. CHAPMAN:  --all want, but in order to cash in year two of the fellowship, you have to move that student through your program and get them to a dissertation stage in year five to then cash in on year five.  So it seemed to me that that has some attractiveness.  I'd like to talk about the whole sort of sequence of funding from the birth to the grave.

	Thank you.

	DR. BARNHILL:  Okay.  Let's take another one here then.  This one is how would we improve structures for early career development of scientists nearing the end of their postdoctoral training?  Now we had some things about this from Howard and Dan and others.  But anyway, the idea is how do you help these folks transition into

their--at the end of their postdoctoral training?

	Now the rest of these aren't in Dave's handwriting, so I don't know where this came from.  But would the person that wrote it or anyone else like to comment more on that than we already have here?

	DR. BOND ROBINSON:  Well, I was wondering what the data is on jobs afterwards?  Because my assumption about postdocs is that postdocs are increased in length of time, and there's a job market that is tight.

	Is there a surplus--if the fact is there aren't jobs, you could see why this is a problem that is not leading to doing anything about it.  What is the data on jobs is what I'm really asking.

	DR. BARNHILL:  Any answers to that?  That's actually on another card, too, that exact question.  Is there a real shortage here?

	DR. ZUMETA:  It's poorly developed.

	DR. LYNCH:  May I comment on that?

	DR. BARNHILL:  Let's let the guy with the mike--well, go to a mike anyway.

	DR. ZUMETA:  Yes, I think this

problem--the last speaker talked about support from cradle to the grave.  Well, almost to the grave.  We talk about at the end of the postdoctoral period.  It's pretty long.  And indeed, if the market isn't very attractive, people tend to stay around longer and try to build up their resume and so on.

	The problem then is that this becomes very discouraging, I think, to students thinking about entering into a career in science, this long time period and the lack of a clear outlet, as the panel on postdocs and I think it was also the panel, the AAAS or the AAAS fellow's panel and I think the graduate student panel all alluded to this

that--the focus groups--that the postdoc period is kind of nebulous and hard to figure out for the student.  The student doesn't know when--or trainee doesn't know when he or she has reached the end of it.

	It seems to me that something that's more structured at the end of that period would be very desirable and could--also might be designed in a way that would enhance the perception of a lack of attractive jobs at the end.  So that if we had a pot of funds that created something like federally funded research assistant professorships that made it possible for students, for trainees who, again, highly selected at the end of all this postdoctoral work to transition into a period where they could operate autonomously on their own research projects and make themselves competitive ultimately for faculty positions or other positions that are--that might be available at the end.

	Even if they were research soft money positions, this would be a very attractive way, I think, to use that human talent at the end of that period.

	DR. BARNHILL:  Carol, did you want to follow on this?

	DR. LYNCH:  Yes, just a quick comment.

	DR. BARNHILL:  Go up to the microphone.

	DR. ZUMETA:  By the way, I'm Bill Zumeta from the University of Washington.

	DR. LYNCH:  Yes, just a quick comment, and it really sort of supplements these as well.  With the postdoc issue, I think there I got a real sense--and I also was moderating, so I didn't feel that I wanted to interject into the panel--but a real sense of a real mismatch.

	Listening to the postdocs in particular about this idea of when it's the end of a postdoc, what am I supposed to be doing in my postdoc, and that there aren't any careers out there.  But when you talk to people in industry, there are careers out there.  But what the students and the postdocs are doing is not a good match, or the postdocs and the graduate students don't understand what they've learned that would become a good match.

	So I think this issue that you raised in the written question about professional development, I think there needs to be--and certainly these postdocs that have faculty PIs, they're not going to get it from their faculty PIs.  In some cases not because they don't want to, but they don't know how.

	I think there needs to be more partnerships with industry.  I guess it's going to have to come from the graduate school or the research VP level to provide really honest professional development and career advising for postdocs because I think there is a match to the postdocs and good careers.  But we're not making it because we're not talking to each other.

	Again, it goes back to the fact that, you know, all of us in the faculty think we're training students to be academics, and we know there aren't the academic jobs.  So we need to understand what these other jobs are about and help our postdocs get there.

	DR. BARNHILL:  You put that very well, Carol.  Dan and I did the postdoc focus group on the phone, wasn't that the conference call?  And what you said shone through quite clearly in there, their comments there where they all talked.  This was the summary, but where they all talked it through.

	Please.

	MR.          :  Yes.  I could just comment a little bit on the question of jobs and the whole issue of transition.  In fact, there's a day-long workshop yesterday at the National Academy from, again, the biomedical side is all I can comment on.  And if you look at the data, what is happening and what's happened over the last decade is that, you know, there's been this, you know, dramatic decline in the number of beginning investigators,

first-time people getting NIH RO1 type grants.

	If you look at the actual jobs out there, the actual total number of jobs is not only decreasing, but the nature of the jobs has dramatically changed in that the universities are cutting back on, in the biomedical field, the number of tenure track classic PI positions.  But yet the number of people working in these centers is continuing to increase.  But it's all in the nontenure track, whatever you want to call them.

	So in a sense, these are becoming not independent investigators.  Yet all of our methodologies tend to think about how do we create independent investigators.  And the whole discussion yesterday would be what type of grant mechanism, transition grants could be used to create independent investigators?  But yet there isn't any growing market for independent investigators,  So that's part of the mismatch.

	But yet the people--you're beginning actually, in the biomedical field, beginning to see some increases in actual unemployment.  That is still a small number.  But you are still getting this expansion into, you know, not necessarily real stable-type jobs or in the soft money jobs and, in some cases, they can write for grant, some cases, they can't.  And so, it's a really, a complex mixture that's taking place.

	DR. ZUMETA:  Can I respond quickly?  I think the transition awards are part of the answer.  But ultimately, transition to what?

	MR.          :  Right.  Exactly.

	DR. ZUMETA:  So the question is, how can we in, well, universities in particular in many cases improve the structure of the soft money job, so to speak.  Okay?  So we can think--at the University of Washington anyway, we have a pretty well defined category of research faculty who go through the regular promotion processes and so on.  Don't have tenure, but provide their own support, and in some cases, are paid from instructional funds in small part to teach a course now and then.  But by and large, they are research faculty.

	And if you could create a--it's viable.  Once the person is well established in the field, and this kind of career transition could make it possible to do that.  So you could create more positions that better reflected the mix of support that we have, research funds versus instructional funds.  We have more of the research than the instructional funds, and it's a matter of rationalizing those positions.

	MR.          :  The difficulty with that, though, is, going to continue to be is that even on those kind of positions, unless there is a sense of commitment during times--it is a matter of when or if you're going to lose your funding sometime during your career, it's only when you will lose it and for how long before you get it back and

so--over these periods of time we've all been through.

	So I think the difficulty is unless, you know, during those period of times, a university commitment of space, of transition funds is much less than it is, whether you call it traditional tenure track or whatever.  The start-up packages, universities are not giving start-up packages to these individuals, so it's much more of a bootstrap if you can get it.

	So it's changing the mix of the kind of jobs.  If you look at the students who are saying, "Hmm, you know, yes, maybe I can do that."  But it's becoming less and less attractive, which I think that's the other.

	If I could just make one quick comment in terms of this issue of how do we advise people about the options out there?  I think we may want to think much more structurally than we tend to think, "Well, we can't advise people about jobs in industry.  We've never been there."  Well, I can't advise somebody about jobs in intellectual property law.  I've never been there.

	If you look at what the medical community did about 15 years ago, actually Glaxo, when it was still Glaxo.  I don't know what it's morphed into or what it's been gobbled up by.  They actually created a formalized--for the medical community, a formalized career pathways model, where they actually developed a series of--but they built it around the different medical specialties because the medical students have some of the same difficulties.  They're trying to decide what specialty to go into, and "how do I know? I've never been there."

	It might be worthwhile thinking about, and it's actually a career-advising model in terms of what is it that people in this type of position really like about it?  What are the characteristics of people?  How the paths they get there?

	If some kind of a--professionally, we could create those workshop models, it would save us a lot of time perhaps of having to always go out looking.  I mean, it's not in place of the people coming back from those jobs.  But I think it's something we might be able to do more systematically for our graduate students in particular than what we kind of do in a haphazard manner right now.

	DR. BARNHILL:  Yes.  Actually, we could get some help on that from the CSSP, the Council on Scientific Society Presidents, because that is not strictly an academic bunch.

	Let's let somebody else have a chance, please.

	DR. SUTTON:  Okay.  I guess I'm a bit confused.  Because it seems like there are several different issues being dealt with all at once.  I mean, there is the graduate training and stipends for graduate students and the jobs that they are going to be doing.  And I think if we're thinking about the job idea, then that has to be dealt with separate from--it has to--I hear about postdocs and soft money positions and the graduate students, I'm just confused.  Because when I was a graduate student and I thought of my postdoc days, it was what did I want to study?

	And I was in bacteriology, biochemistry, cloning some bacterial genes.  But I wanted to study neurobiology.  So I then did what was necessary to move on to study neurobiology, and that was to find a postdoctoral position where I could fit in what I knew from my graduate program to go ahead and study neurobiology.  So I was able to go off to Caltech and do my neurobiology, still focused on the research question and the research interests and so forth.

	I didn't think, "Oh, my.  Will there be a job for a neurobiologist who has a bacterial gene background when I am finished here?"  I know there are some serious concerns about health benefits and all these things, but I think that maybe the paths can be separated such that you say, okay, we're having, as somebody said, a master's program, and you're going to graduate, and you're going to have this amount of money for that position.  And then you can become a technician.

	So technicians, one side.  But independent research scientist, I don't see how you're going to get that level of independent thinking if you're just marking people to certain positions.  And also soft money and the positions at the university were up and down.  So when we don't know when we're going to be in a state when we won't have that soft money crunch or when we will have the--you know?  The future is so unpredictable.

	So once you start saying, okay, we're going to track all our students this way, to what are we tracking them when we can't even determine how quickly the technology changes and what jobs are going to be available?

	DR. BARNHILL:  You raise some very good points there.  Let's have one more comment on this question.  Then I'll move to another one.

	DR. BOND ROBINSON:  Okay.  I'm Janet Bond Robinson from the University of Kansas, and I just wanted to apologize for my earlier eruption about the job issue because I'm really very curious about how that varies across fields.

	I wanted to bring in the idea of a new concept, and it's something I found in my own research in which I look at graduate students and organic synthesis and how they grow.  And the concept that has really been taking us over is the idea of street smarts.

	So if you look at each little research group as a community, which they tend to be, you really notice that when someone becomes proficient, it's not that they seem so knowledgeable, it's that they function in this community in a way that indicates that they know what's going on.  And someone had mentioned before about minority students, also one of the issues when you aren't mentored is you don't know how things work.  So street smarts seems to be a really appropriate way of looking at this whole issue.

	It seemed to me the postdocs were

saying--I may be wrong.  But it seemed to me the postdocs were saying, especially the ones who were in there four or five years, they didn't have the street smarts to understand, they didn't yet know what community they were involved in anymore.  When they weren't in their graduate group, they didn't know what--how things worked after this.

	So this issue of how things work, I mean, it affects women.  It affects mentorless people generally that they don't understand how things work as well.  So it deters their progress.  But the idea, too, of street smarts as being just the way scientists acquire knowledge in their research community is really kind of a key idea that they're gaining an understanding of how science works.  And this may just be a key to many issues of access to science.

	DR. BARNHILL:  I want to follow up on that because my spouse has worked for many years on getting more American Indians into STEM, and she says that that's one of the largest problems, besides the obvious ones, is lack of knowledge of how the system works, which is another way to put the same thing.

	Our colleague Jim Orrs, of course, is sitting there next to you.

	Let's have one more comment on this.

	DR. CIZEWSKI:  I'm Jolie Cizewski from Rutgers.  And in addition to being a vice dean of the graduate school, I'm also an experimental nuclear physicist.  And we have a model in nuclear physics that actually is maybe something that NIH should be thinking about.

	And when we build new accelerator facilities in the last 10, 15 years, part of the funding of those new facilities was to create what we call bridge faculty positions in which a university is encouraged to hire a new assistant professor, knowing that for the first five years of that person's career, he or she would be funded by the National Laboratory.

	And because funding agencies really need to grow the next generation of senior scientists, that it may be appropriate for NIH to start partnering with the universities to say, look, we're going to help you support a junior faculty member.  We'll provide half of the salary.  You provide the half of salary.  We partner somehow on start-up funds.

	The person has a reduced teaching load, and in these cases, these young faculty come up for tenure at the normal rate.  So after five or six years, they're brought into the tenure stream.  They're not having a 10-year tenure clock, which is not what we want either.

	But if you really are finding problems, you've got a very good talent pool because you have all of those postdocs that really should be grown into the faculty positions because you don't want to have another, this bubble just going through the ranks.  You want to grow your young people.

	DR. BARNHILL:  Let me conclude with one more question here, which is not financial, but I like it.  And it's also nice and succinct.

	What do we mean by "mentoring?"  There are some footnotes.  But why don't we just leave it with that?  What do we mean by mentoring, and what should we do about it, of course, which ties together some of the themes that we've heard here most recently.

	And Dave didn't sign this one either, so I don't know where this comes from.  But what would you say to the mentoring trilemma?

	DR. HOWERTON:  Do you want comments?  Or is this like a rhetorical question?

	[Laughter.]

	DR. BARNHILL:  For me, it's I want comments.  I don't know if who wrote it was a rhetorical one or not.  I only studied mathematics, not mind reading.

	DR. HOWERTON:  Okay.  Samuel Howerton.  I'm the NRC/NIST/NPA person.  So the postdoc.

	So mentoring.  It does depend a little bit upon which direction you're going.  But what mentoring is not is what we are getting now, which is being turned loose to like just given a project and told to go produce something.  So, and the most succinct way to put it, because it's a succinct question, I guess, it's obviously whatever is not being done now.

	[Laughter.]

	DR. HOWERTON:  To be more specific, I think for those who are more academically inclined, it is being taught what the grant writing process is about and how to write a good grant, not just how to write a grant.  How to review manuscripts in a critical manner, with some oversight by a faculty member rather than just being handed the paper and told to write the review for said faculty member.

	It's about how to balance career choices, and I think it's about what career choices are available.  And even if a faculty member or a mentor isn't in a specific field, it's using his or her established contacts to establish contacts for the younger scientist so that he or she can make choices that are appropriate for their future career.  And I think that's what I think mentoring is and probably what most of the people in the association would think as well.

	DR. BARNHILL:  Your last point ties in nicely with Margaret Tyler's networking, doesn't it?  The setting up the network.  I think the next one up was here.

	MR.          :  I have a definition of mentoring for you.  It's an unconditional commitment to an imperfect researcher.

	[Laughter.]

	DR. BARNHILL:  Well, I asked for succinctness all right.  Terrific.  Go ahead.

	DR. TULL:  Reneta Tull, UMBC.  And just in case anybody needed one, there are these handy orange handouts that are right outside the door from the Association for Women in Science called "Mentoring Tips."  And it has who is a mentor?  Find a mentor.  Be a mentor.  Mentoring myths.  It's right outside the door if anyone wants to pick one up.

	DR. BARNHILL:  Hey.

	[Laughter.]

	DR. BARNHILL:  We'll take one more, but I'd like to quit on that.  Go ahead.

	DR. CIZEWSKI:  We should also remember that all of us have had many different mentors at different times and so that there is no one mentor that will fit all needs.  Everyone needs lots of mentors and at different times.

	DR. BARNHILL:  Yes, I have to attempt to share with you that the first person that I apparently mentored defined it for me by telling me that I had been one.  And I didn't actually realize that until she told me.

	In wrapping up, I have one more thing to do today.  Lara?  Lara Campbell?  And I don't know if Biva's in here or not?

	MS. CAMPBELL:  No, Biva just--I told her that it was five minutes until you all would be out.  So she's out setting up your drinks.

	DR. BARNHILL:  Yes, okay.  Now you can see why I've had her stand up, and that is that we want to thank Lara and Biva for setting up all of these things.

	[Applause.]

	DR. BARNHILL:  We'll reconvene outside, and pick up your mentoring quiz there.

	[Whereupon, at 5:51 p.m., the meeting

adjourned.]
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