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P R O C E E D I N G S


[8:39 a.m.]


	DR. SIEGEL:  We ought to sit down and get started, okay?  Some people say I don't look exactly like Debra Stewart, but I'm trying to lose weight.


	[Laughter.]


	DR. SIEGEL:  As you know, the Council of Graduate Schools is one of the sponsoring organizations for this workshop, and normally, this introduction would be done by Debra Stewart, the president of the Council of Graduate Schools.  That is the umbrella organization that represents all graduate schools in the United States, many in Canada as well.


	So on behalf of that organization, as chair of the board, I welcome you to the second day of this workshop.  This is a topic which we all recognize is central to the interests of the graduate community and the scientific workforce in the United States.


	Getting right to it, it's my pleasure to introduce the first two speakers for this morning's session--Alan Leshner, who will speak on the national perspectives on traineeships and support, and--we hope he shows up--Richard Freeman, whose topic is future research and policy questions.


	First, Dr. Alan Leshner is the CEO of the American Association for the Advancement of Science and the executive publisher of the journal Science.  Prior to coming to AAAS in 2001, Dr. Leshner was director of the National Institute on Drug Abuse for seven years.  His previous appointments include a deputy director and acting director of the National Institute of Mental Health, professor of psychology at Bucknell, and appointments at the postgraduate medical school in Budapest, the Wisconsin Regional Primate Research Center, and is the Fulbright Scholar at the Weizmann Institute of Science in Israel.


	He is published widely in the fields of biological bases of behavior, science and technology policy, science education, and public engagement with science.


	As our second speaker, and we'll simply go after, I assume, a small question session directly to the second talk without break, Dr. Richard Freeman is director of the Labor Studies Program at the National Bureau of Economic Research.  Additionally, he holds the Herbert Ascherman Chair in economics at Harvard and a senior research fellow and visiting professor at the London School of Economics.


	He's previously held faculty positions at Caltech, Yale, and the University of Chicago.  A prolific author, he's written or edited over 25 books and published over 300 articles, particularly on labor issues, criminology, and the welfare state.


	So without any further ado, let's begin this morning's session.  Dr. Leshner?


	And I'm going to come down because I can't see anything.


	DR. LESHNER:  Good morning, and welcome to our house.  Thank you very much for the nice introduction.  It's clear from that that I'm unable to keep a job is the bottom line of all of it.


	[Laughter.]


	DR. LESHNER:  We're really happy to be hosting this meeting here at AAAS, and I hope you're liking the facility.  I notice that the air conditioning is working well today, which reminds me, this is a very unusual building.  I didn't build it, so I am able to brag about it.


	It was designed by Harry Cobb, a partner of I.M. Pei, and that accounts for some of the odd angles.  You may think that you drank too much at the reception last night, but the truth is there are very few right angles in the building.


	The building is extremely green, as they say, and therefore, it's gotten all kinds of fancy, schnitzy awards.  And if you get a chance, take a few minutes and look around.  You may notice that, last night, we opened a subset of what's our rotating gallery to a new exhibit, which is go down stairs, walk around the roundish thing, and go in.  And just have a chance--do not do it during any of the sessions, or the leaders will have my head.


	Okay.  So I actually did not come up with the topic title myself.  And frankly, I find it a little bit daunting because the truth is I'm not an economist and actually don't know anything much about the financing.  And in fact, though, early in the morning, especially in somebody's house, most people are expecting an expert to come and talk to you about the topic you're here to discuss.  And instead, you get this other guy.


	[Laughter.]


	DR. LESHNER:  And so, I just wanted to warn you.  That's A.


	B, I actually never violate an ancient principle of public speaking, which is never discuss floods with Noah in the audience.  So I'm sorry about the title.  I'm not really going to talk particularly about it, but I'll raise some issues surrounding it.


	What I'm going to talk about is some thoughts more generally about the future of traineeships and their support.  I also think it's interesting, by the way, to mention that this meeting actually follows relatively closely a meeting many of us attended earlier this week at the National Academy of Sciences looking at issues around funding for young investigators.  So there is this interesting juxtaposition that I doubt was intentional but take credit for it, nonetheless.


	Okay.  Well, I tried to take a slightly broader view and look from sort of the forest position, where I sit, looking across all of science and technology, and try to say, okay, what are the kinds of issues that are going to shape support into the future and training into the future?  And I thought about two categories of issues.


	One, of course, is that there is a tension that exists and persists among the needs, types, and levels of support.  Secondly, of course, there are broader trends going on in science itself as an enterprise that I think have tremendous implications for the future of training, how we conduct training and how we support training as well.  And those are the two things I'm going to talk about.


	So I have very little, as I said, to add to the issue of levels of support.  I'm not an economist.  But I do know that market forces are important, and I assume you're all talking about that.


	But there is a subset of that economic support type of an issue that I think is highly relevant.  And that is a tension that exists between providing types of support and how to do it.  The tension that I see is between fellowship support and research assistantship support on grants, and I'm going to propose, I think, something that will be relatively obvious, but an idea of how we might deal with it.


	Well, it turns out, if you look across everything, the majority of people who receive support are supported on research grants.  And it works very well if the mentor/mentee relationship is a good one.  That is, from my point of view, if it's nonexploitative.


	I had an interesting experience my last year at night.  I went out to two different large labs a week apart.  In both cases, I was asked to meet with a group of postdocs.  In the first unnamed case, each postdoc--it was sort of what I did with them--gave a little presentation on the submicron piece of the boss's project that they were allowed to be working on.  A week later, I went to another lab, where each postdoc spoke about the project that they were totally responsible for under the general guidance.


	There is something about the obvious exploitative relationship that has to be handled very carefully.  It also works well if the trainee enters knowing explicitly what his or her interests are going to be.  It works poorly if either of the others is unsure.


	On the other hand, a subset, as you all know well, receive their own support in the form of fellowships, and fellowships provide great portability and flexibility.  But I also believe that it runs the risk of working against the bonding and the mentor/mentee relationship that ultimately is so critical to eventual success.


	So if I had my way, I would set up the world in the following way.  We'd begin with fellowships for everybody that would provide maximum flexibility and mobility.  And then everybody would switch over later on onto their mentor's grant support so that you had a closer kind of a bond.  And you could, in fact, structure that in a variety of ways that I think would work.


	And I would argue, by the way, that that should be done for postdocs as well as for graduate students.  I don't know how you do that in a


two-year postdoc, but you could figure that out.  The reason being that, obviously, not everybody chooses very well when they initially started.  So that's that thought.


	Now going more broadly than things that have to do directly with mechanisms of support, I believe that trends ongoing in science more generally are going to shape all of these issues broadly and that we need to be attending to them as well.  And so, I've just put together a little list of some of those trends, and I think it will be obvious what they're doing.


	First of all, career paths are changing.  Those of us trained in the, I know it will be hard to believe, 1960s--that's before many of you were born.  Thank you.  God bless you for being there.


	[Laughter.]


	DR. LESHNER:  Those of us who were trained in the '60s knew exactly where we were going, when we were going.  I actually had my PhD at age 25, didn't need a postdoc because I got a job and went off and, at 25 years old, was an assistant professor, running an individual lab.  I now have a 26-year-old son who got married 10 days ago, thank you, and it's unbelievable to me that anybody would marry a baby.


	A point there, though--


	[Laughter.]


	DR. LESHNER:  --is that people are staying in training much longer.  We need to accommodate to that, of course.  But also, again, when I was a graduate student, if you went to work in industry, you were a traitor and a turncoat.  But in fact, industry has become much more prominent a player, and I would argue we need to adjust training to accommodate it.


	And I just took these out of last year's Science Indicators from NSF.  But--and only I can read it, so I can tell you anything I want.  But, so industry is actually--this is overall R&D, but it's true for basic research, too.  Industry is becoming a much greater player in providing support.  But importantly for this discussion, it's also becoming a much bigger proportional performer of research and development.


	And again, although this is overall R&D, the same holds, not quite in the same proportions, for basic research.  And more and more, people are looking to careers in industry, and an interesting question is, should training be adjusted appropriately?


	All right.  But then some trends within science itself.  Probably the biggest event in my life was that big science, after many years, finally hit the life sciences in the form of the famous Human Genome Project, and it transformed the life sciences dramatically.  Now that had, in fact, happened a long time ago in the physical sciences, and the physical sciences have done a--please don't be offended by this--a B-level job of preparing people for big science kinds of careers and how to do rewards and reinforcement.


	But we in the life sciences have not figured out how to do that training and, more importantly, how to provide a reward system that allows you to work as a part of a big science project and still have a career progression that would, in fact, be rewarding.  So I think this is a trend issue that has to be faced.


	A second trend issue is that all fields are, in fact, interdependent at this point.  And every meeting we seem to go to recently the same point is being made.  We don't do very much about it.  But if you take my own area of interest, which those of you who know me know I'm a little obsessed with brains, and I love brain imaging.  Well, in fact, you can't do brain imaging if you ain't got physicists.  And you can't do metabolic brain imaging if you don't have radiochemists.


	And so, the interdependency is a trend, and a corollary of that trend is that, in fact, the leading edge of research is multidisciplinary.  I just like this.  You like how I did that?  You can't believe how long that took a grown man to do.


	[Laughter.]


	DR. LESHNER:  Those of you who are members of AAAS, I did that on my own time, not on the time that you pay me to work.  Do you want to see it again?


	[Laughter.]


	DR. LESHNER:  I hope you liked that.  The bottom line from that--


	[Applause.]


	DR. LESHNER:  Thank you.  The bottom line from that, actually, is that in spite of the fact that our institutions are organized along disciplinary lines and, in fact, our award systems and our grant-funding systems, to many degrees, are organized around disciplinary lines, science itself is now multidisciplinary by definition.


	And therefore--and I did write an editorial about this in Science, so I won't harangue about it again--there needs to be a way for training and career path to acknowledge the multidisciplinarity of the leading edge and make adjustments so that, in fact, we reflect them.  Obvious question, are we training students to work in a multidisciplinary environment?


	And then the other big trend that I'm particularly interested in is a change that, again, many younger scientists take for granted, but for many others of us is really a major change and certainly is a change that the financing system, the grant support system, has not done a very good job of accommodating.  And that is if you look at the sort of historical view of what happens, science drives technology, which drives, in turn, application.  That's what I was taught when we were growing up.


	But the truth is that in the year 2004, technology is driving science much more than science is driving technology.  At a minimum, just to get to the bottom line, but you're going to have to wait for me to get to it again, we're not rewarding people for doing technology development.  I mean, the private sector is rewarding them for it.  But if you send in a grant, even today, to the National Institute on Drug Abuse and say what you want to do is to develop pet ligands for studying, you know, neurobiology of addiction, you're going to have a terrible time, if it's not


hypothesis-driven, in getting a grant under that system.


	All right.  So technology is enabling, however, new kinds of science, new questions, and new understanding.  Let me give you a couple of examples.  This one I took from Science magazine from January 2003.  This is a beetle.  All right?  Now it's very difficult to look inside a beetle because of the carapace.  And therefore, you don't actually know how a beetle is breathing.


	Well, the development of synchrotron light source technologies actually have enabled us to look into the chest cavity of a living, breathing, awake beetle and watch it breathe.  So you may not think this is so cool, but you're wrong.  This is great.


	[Laughter.]


	DR. LESHNER:  If you look, you can actually see, right, the compression of the thorax, and you can actually see the breathing-type tubes, right, expanding and contracting.  And technology allows you to ask a question you never could ask before.  That's just one example.  I like that.


	This one I got--I'm on the board of Children's Hospital.  And so, I love talking about the research that goes on there.  This is a young scientist, Terri Kadar, using confocal microscopy to look at brains--you didn't think you were getting this this early in the morning, did you?  Okay.  Watch closely.  All right?  Let's see if I can make this actually happen.  I'm not very good at it.


	Okay.  Confocal microscopy, time-lapse photography.  And those of you who are interested in development will be thrilled to watch a neuron across time--this is across time--go to its final place, right?  Being dragged by molecular signals, as you know neurons are.  You never could conceptualize how to do that before you had those kinds of technologies.  You get the point.  You don't need me to harp on it for very long.  It's a wonderful movie, isn't it?  Thank you.


	Okay.  I also believe that technology is changing some fundamental paradigms about scientific thinking, and that also has a dramatic effect, both on training and on the support for training.  Again, we all were brought up that if you didn't have a hypothesis, you were bad.  Well, the truth is a lot of science now is what people call "discovery science."  I don't like that term, by the way, because I'm not totally sure what it means.


	But you may remember the great fishing expedition of all times called "gena (ph) rays."  And when they were first done--I put this up just because this was the first gena ray ever done in addiction.  And it's a study of cocaine withdrawal.  And for those of you who don't remember what gena rays do, they allow you to look at a large number of genes and to see which are being expressed or suppressed during various kinds of events.  And so, different colors or different levels.


	The point is, when this was developed, there was no hypothesis.  There were no hypotheses.  All you were doing is collecting a tremendous amount of information and then praying like hell that somebody would develop the information technology to allow you to figure out what it means.  You could not get a grant when it was first done.  Cannot do it.  No hypothesis, no grant.


	Now, of course, people have begun to derive hypotheses just in the last couple of years and, in fact, it's become a widely accepted technique, and you read about it in Science magazine all the time.  Again, it's a technology that's driving science and its approach.  And my question then, is our training matched to these needs?


	Training itself has to become more and more complex--how to deal with big science, how to work in multidisciplinary teams, how to exploit technology, and how to work in a different array of settings.  It also means training will become, I believe, much more expensive.  You're going to have to have a mechanism to have multiple trainers.  People like me, I'm technically a physiological psychologist.  I'm literally trained both in psychology and in physiology.


	We're all now neuroscientists.  But at the time, there were no neuroscientists.  My membership number in the 35,000-member Society for Neuroscience is 345.  Floyd Bloom, who was bragging the other day, said his is, you know, 104.  We're not competitive.


	[Laughter.]


	DR. LESHNER:  But the point is that the complexity is changing the way in which we do it and, I believe, will change the cost as well.  And the question I pose to you is, of course, are our approaches appropriate for the future, and are we going to be able to develop financing mechanisms that accommodate to it rather than trying to push everybody into the existing mechanisms as well?


	You may know that AAAS is obsessed now with this Q&A's kind of a thing.  I hope you see it all the time in Science magazine.  What I have done today is done it to you.  That is, I didn't come here, actually, with any answers to anything.  But what I've tried to do is to pose some questions that I hope at least are a little bit provocative to some of you as you think about the task before you today, or for the rest of the conference.  Yesterday you probably talked about a lot of it.


	Thanks.


	[Applause.]


	DR. LESHNER:  I've been told we have a couple of minutes, if you have questions.


	MS. CAMPBELL:  It's nice if you use the mike.  But you have an especially projected voice.


	[Laughter.]


	MR.          :  That doesn't mean he's a big mouth.


	DR. LESHNER:  That was so nice how you did that, Lara.


	MR.          :  So I notice that one of your static images was that of a gravestone with roses for disciplinary science.  And I wondered whether you'd comment a little bit more about how seriously one should take that image?


	DR. LESHNER:  You know, many of my colleague associations don't much like this.  But I believe that in the future, discipline, per se, is going to be less and less and less important.  And actually, I titled something once "The Demise of Disciplinary Science."


	I think that for tenure and for, you know, salary increase phenomena, we are evaluating people within disciplinary departments.  We're asking them, however, to do multidisciplinary research.  Programs at NSF, at NIH are often organized around disciplinary lines.  It's such a big problem that Zerhouni had to come up with a road map initiative of multidisciplinary teams.  That's ridiculous.  Why should he have to come up with that?  That should be a truism, given the state of the science today.


	So I think it's a big problem, not a little problem.  I understand disciplinary departments.  I was once a chair of one.  But we're going to have to figure out how to deal across those things.  I do think it's real.


	I think what's real is it will be a nice administrative aggregation.  But as subgroups keep peeling out of departments, right, like cognitive science now is a separate department?  It doesn't make a ton of sense, but I understand it.  Neuroscience is a separate department.  So it's changing.


	Yes, Bob?


	DR. BARNHILL:  Having come myself from mathematics and then integrating computer graphics with exactly the kind of technology interplay back into the science--mathematics is a science, incidentally--


	DR. LESHNER:  I knew that.


	DR. BARNHILL:  You know, it's early in the morning.  I can get away with that.  The thing I'm headed for is you talked about interdisciplinary or multidisciplinary teams and so on in the life sciences, and how the physical sciences had done this at sort of, what did you say, the B-level anyway.  So are there some lessons learned there that we might be able to do better this time around with the life sciences?


	DR. LESHNER:  I don't know, frankly, the reward systems that have been structured in the physical sciences well enough to know.  But I think that, at a minimum, the training is such that the expectation is you will--if you're a, you know, high-energy physicist--you will work in a team.  Otherwise, the three seconds you get on the accelerator is not going to do it.  And so, there are ways to evaluate contributions that have been worked out.


	In the biological sciences, the RO1 is the holy grail.  On Monday, we spent an astounding amount of time at this IOM meeting talking about getting the first RO1 as the criterion of goodness is life.  And we're going to have to adjust somehow.  We're going to have to figure all of that out.  So I apologize.  I don't have the lessons yet.  I just think somebody ought to worry about it.


	DR. BARNHILL:  That's a good point.  Incidentally, university retention and promotion committees have the same difficulty.


	DR. LESHNER:  Yes, please?


	DR. KUH:  Charlotte Kuh, National Research Council.  I'm curious about how--what the move to multidisciplinarity implies for graduate education?  In particular, departments, in addition to paying salaries, also admit graduate students and give them stipends sometimes or apply for traineeships and that kind of thing.  And then they go into the system, where students learn--which is a very narrowing one in terms of what students learn.


	And so, we are training people for exactly the opposite of the way that research is going.  But the research, of course, is driven by the availability of funding, and it will certainly go that way.  And I'm curious what your thoughts are about this contradiction?


	DR. LESHNER:  Well, I think now we have the sequential postdoc system of training.  That is, you know, you get trained in one narrow field.  Then you go to your first postdoc and you learn a little something else.  And then you go to your next postdoc and you learn a little something else.  And by the time you apply for your first--again, I know it best--NIH grant, what did we decide on Monday?  You're 37?  Maybe 39 years old?  We're going to change that, I believe.


	Not me, but "we" collectively are going to have to adjust the system so that the earlier stages of training sort of reflect what the reality of science is.  I don't know how you do it, but I think at least what I'm trying to do is to highlight it as an issue that needs much more focused attention because, as you say, we do it along disciplinary lines.


	Yes, sir?


	MR.          :  There was a workshop on interdisciplinary research and education at NSF a couple of years ago, and there was some very good discussion.  At that workshop, I had said that it is probably not a good idea for what we are saying is interdisciplinary fields to evolve into departments.  And that didn't get much traction.


	What I would like to ask you is, do you really see that these new interdisciplinary areas over time becoming the new disciplines, and then we are in this cycle again?  Or do you see that a new structure will emerge where there will not be these disciplinary boundaries, and it will continue that way?


	DR. LESHNER:  I don't think that we'll be able to define the multidisciplinary domains coherently enough to always have a department of whatever multidisciplinary new discipline there is.  I think that research centers and the, you know, rabbit-like multiplication of them in colleges and universities is a reflection of exactly that issue.  And we'll have to find ways to have evaluation in those centers as well.  But I don't know.


	Anyway, go ahead.  Thank you.  Can I


just--since it's my house, let me just ask, do you need me to fix the technology in some way?  Okay.  Just checking.


	[Laughter.]


	DR. SIEGEL:  With no further ado, Dr. Richard Freeman, who's had a glorious introduction, which I'm sorry you haven't had the privilege of hearing, but come on up.


	DR. FREEMAN:  The technology will take a second, Dan tells me, and one thing I've learned is that Dan is incredibly competent.


	I apologize for not being here yesterday.  I was in London.  We were running a big conference on the Internet recruitment industry, including discussions--engineers, particularly software engineers, they live through the Internet recruitment business when you do short-term contracts.  And there were discussions now of sites for science people as well.


	Let me see if I have June 18th.  This is a slide show.  Awesome.  This is about the fastest transition I've ever seen of a technology.  I also apologize if some--if, by chance, I mumble or stumble, the plane from London landed in Philadelphia last night, and so I'm not perhaps at normal capacity.


	I want to talk about I use the term "optimal" because, you know, economists always are thinking of everybody optimizing something, and we'll use that language, even though I think the real policies are much more sloppy, in some sense.  So I started off in thinking about the policy domain issue here is what are we seeking to maximize from our policy, and where do stipends fit into this?


	And I made a list of the things because the different policy tools potentially will affect different parts of this.  Numbers of graduates.  And certainly the discussion that we see from the National Science Board is that there's really been no real issue of quality in the PhD area.  All the discussion is about more U.S.-born people in particular, or U.S. permanent residents.


	But obviously, there is an issue with quality.  We've seen in the schools of education, I'll say 15, 20 years ago, just simply measured by the scores of people on standardized tests, there was a huge drop at one point.  And what happened was a lot of good students decided that education was not going to be a good career for them, and the schools, rather than limiting--keeping the same hiring standards or admission standards, just lowered their standards.  So they filled up places.  So quality, I think, is important.


	Then there is this issue of field allocation.  The decline in the NSF grants to physical scientists and mathematicians and the increase to people in engineering and life sciences.  Life sciences also getting support from NIH raises, I think, an issue.


	Then there is current science output.  These students, particularly as they advance, they are working in labs, and they are doing things and don't--some stipend policies or some policies might limit the amount of work that they're doing in the labs, and that might reduce the current science output.  And that was just raised in terms of where they get their independence and at what time and how one works that.  And that's sort of another goal, I think.


	I think everybody would--minimal time to degree.  The faster people, without reducing quality, get people out, the better we would all be.  There are issues, clearly, of demographic distribution.  And I put last because, sadly, for the younger graduates, I think, in fact, in the national hierarchy of things, it probably comes out close to last, the well-being of graduates.  And I put this very, very sharply now, as cheaply as we can get it.


	In some sense, the goal of science workforce policy is to give us the high-quality people, now for national security as well as for advancing science and engineering, I put for the economic benefit of the country.  Obviously, there is a more important long-term thing--just advancing science for the sake of our knowledge.


	But when you talk to Congress and so on, I think the economic benefit just keeps coming up.  And NSF did a wonderful job, in some sense, of selling nanotech to the federal government, and that was done on the economic benefits.  It wasn't done that we can have more wonderful pictures of small things going on inside beetles or whatever it would be.


	And then as cheaply as the country can be, one has budgets, and one wants to get as much out of this area as can be.  And I think in my reading of the policy area, there are some confusions about which of those goals there, you know, we're trying to meet, and there's a lot of back and forth.  And there is a very basic principle in economics that says for every--if you're trying to accomplish multiple goals, you need a policy tool for each goal.  You have to have at least the same number.  Otherwise, obviously, you get tradeoffs, and you can't do a maximizing thing.  Or you can't maximize each of the goals.


	I want to speak about the virtues of stipends and fellowships, and I'm using the word "stipend" in a broad way, as they can affect the supply of young people going on into the field.  First of all, there are front-end rewards.  So if I get my NSF or whatever scholarship I get or fellowship to go to graduate school, that's a signal to me that they think I'm good enough to proceed.


	There are a number of people who go ahead, you know, without these awards.  There are people who fund themselves or go back and forth at different periods of time, but it's an important signal.


	And then the discounting factor, and I think Tanwin spoke a little bit yesterday about that.  That if we're talking about people who are not getting their first--in the life sciences, their first grant possibly until they're 39, well, you think if they're retiring at 65, you quickly see a large fraction of their working life has already gone by that period.  And discounting things along in the future are worth less than money today to anyone.


	The other thing I think is very important about government fellowships--this is not the fellowships in our universities, which tend to be very--at least Harvard doesn't particularly pay attention to whether you're a U.S. citizen or not.  But the government fellowships limit it to citizens and residents.  So if we're talking about increasing our national supply, you start thinking of what are the tools do we have to affect people, you know, right at that key moment?


	Because some of the discussions, you know, make our education better and so on and so forth, that's going to take ad infinitum before it appears out the door.  So this is something that can, indeed, affect a U.S. supply, and we have enough evidence to know there are some very bright high school students and college students who do not go on in science, and it's a large number.  And we know from the attrition things, there are a lot of very bright people who leave.


	So then I thought of, well, okay, what are the two elements a stipend policy has?  And this is the tradeoff, in part, if you have a budget constraint--the numbers you give, the dollars you give.  And they can affect both the quality and the quantity.  They can affect the time to degree.  And they can affect the attrition, which is sort


of--it's time to degree but allowing for the fact that some of the time to degrees are infinite in some sense.  But you can't average that into the time to degree readily.


	And I want to talk now about the quality, more about the quality issue.  It says quality and quantity because so much of the National Science Board's things have been about quantity, just produce more.  Well, I think that's actually harder than they think, or I don't think they thought it through that carefully.


	First of all, our quality measures are not very good.  You saw in the presentation that Tanwin made yesterday, where we used the available things that the NSF uses, and I know from being on the Harvard admissions committee to our graduate program, everybody gets an 800 in math.  It doesn't distinguish at all between the people.  And I'm sure that is true across the boards in lots and lots of places.  You just get lots and lots of very, very good candidates.


	And we know once they get in that, indeed, they differentiate themselves.  Some do very well, and some don't do so well.  And some how or another we're not measuring that.  And I put the random selection into graduate schools as that reflects our experience.  We rank the people.  We admit about 50 people for 30 slots, given that some people don't come, and so on and so forth.  And I would say our--we sit there, and beyond--we're pretty sure who the top five are.  Although it turns out when we correlate that with their later performance, it's a correlation of about zero.


	But there, you know, we're just sure because we really feel very strongly about this.  And it is at some level, when you get down below that number, I'm sure each school has its own number where it's suddenly you just don't know.  You're just looking, and you say, "Oh, this guy only got a B in freshman calculus."  That's a reason to kick him or her out of the process.  And it's--I don't know if it's sinful, but it's a question of the measures that we have at this early stage for people.


	On the quantity, I think it's extremely important that the increased PhD production in the U.S., if you go back now to the ancient days of the 1960s and so on, established programs, with a couple of exceptions, have not increased their PhDs in the fields.  There has been a--all of the increase--or almost, I think it's 80 percent of the increase in PhDs in the U.S. in science and engineering has come about from new, I put "lower quality," but the brackets there.  They tend to be lower quality by various, you know, NRC measures of some sort or other.  But a lot of them are not being reflected.


	And then you think of a university that's moved from almost no PhDs to a huge number in the past 20 years, like San Diego, and they're clearly a high-quality, super place.  But the point is, most things have come from growth of new programs.  And I don't know how you sit down and you say--when I first saw this fact, I sat down and said, "Gee, Harvard has a super math department."  It might not be quite as good as Princeton's, but it's really super.  Don't get, not many PhDs.


	Say, well, why don't we just double the number of people we admit or triple it or something?  Would that be in the national interest if we were producing a good PhD?  Well, the faculty don't want to do that, they only want young Gausses in their program, you know, and so on and so forth.  They would have to change the way they teach, and then a bunch of other things.  But it's true across the boards.  You look at all these--the most prestigious schools in the country, and you should see very little increase in the number of PhDs over time.


	So our growth has come--so if we're talking about increasing quantity, we've got to be very--sit very seriously and say, okay, who is going to do it?  How are we going to strengthen those universities to do this?  And how stipends or whatever we're going to use to help them goes along?  Okay.  So we spent a lot of time trying to figure out the quality, but a lot of the policy is spent on quantity.


	This will repeat a little bit what Tanwin discussed yesterday, but I want to present it in a very, whatever that word is--when you're sitting in Philadelphia at midnight not knowing if you're going to get here, you're thinking about your talk, you think, "What's a good way to present this?"  And math jocks, since we had someone who says he's doing math things.


	There's two views of math folks.  One is they can do nothing else.  They're absolutely incompetent of anything but doing math.  In that case, if we raised the dollar amount of our stipends, we're not going to get any better.  We got all the good guys.  We're just paying them more money, and we might regard that as good for your friends the mathematicians.  You might want to see them be paid more.  I personally would.  I have some friends who are mathematicians.


	But that is clearly we're not raising the quality.  We got all the good guys.  If we raise the numbers, we know, because we got all the good guys, that we're going to now be attracting people who can do something, you know, a little bit more of something else.  We have to pay them more money, and they're not as good as the five super mathematician people.  And the quality goes down, and we'll get the quantity up.


	So if one really wants to raise numbers, the policy tool under this thing is you want to give more stipends.  Now you may not want to raise numbers, but that becomes--I interpreted the NSF doubling as an effort to get quality people as opposed to numbers.


	The other view of the math people is that they're superstars.  They can do anything better than the rest of us can do.  And you know, the number of very high-powered mathematical minds who are at Wall Street and things like that gives you some sense, yes, some of these people can move into many different activities.  Then raising the amount is very important because now you're going to get high-quality people who were not previously going into math because they had other options, and you're suddenly making a serious math PhD program, let's say, rather than leaving and going to Wall Street.


	I've had any number of graduate students in economics, you know, with that kind of issue.  Somebody comes in and says, "Goldman Sachs just offered me this.  Should I go on and get my PhD or leave?"


	Here, it's a little less clear.  It gets to be very formal in the model.  But raising the amount of numbers, you're probably going to get a fall in the quality because the universities will be pulling on everybody who's really high up in their thing, and now you've raised the numbers.  In the Harvard case, the top five people, okay, maybe you've got a now top 10 people that we think as superstar-type people.  But if you raise the numbers of awards, then we're just going to admit more people.  Probably quality will fall.


	In our preliminary research things, we were finding raising numbers tended to reduce quality.  Yes, we were going to reduce quality.  We weren't certain about the dollars.  But I think one should think of those two sort of variables as separate things that can get--one will affect quality more.  But it may not have that much effect, depending on which of these two, you know, versions of the math jocks is correct.  And one will affect quantity.


	So, for quantity, you want to just--you get your numbers up, and you'll get some quality reduction at least as measured by these criteria.  Given that I don't think these criteria are all that good, it will be a measured fall in quality, but you still might pull in some absolutely super people who just didn't quite--you know, the poor guy got the B in freshman calculus, and we decided not to admit that person because, otherwise, we couldn't tell him from somebody else who had everything else.


	So here I just reiterate the quality measures being bad, and the real thing if we're going to want to increase the supply of people into sciences is knowing who's on the margin.  And it's what kind of kids are they?


	I've been struck by some of the attrition studies because if you view someone who leaves science before getting their PhD and you say, well, they're less able.  They didn't hack it.  At least our bad measures still show them to be about as good as the ones who stay.  And I mean, I apologize for having to rely upon bad measures, but without anything else, that's what we will do.


	The evidence from our study was very unclear about what the quality responses were.  We're not sure, and we don't know whether we'll be able to pin anything down or whether it just is, you know, not pin downable with this evidence.


	Now I want to just shift and talk about the complexities of stipend as a tool.  Because I was just initially thinking about this as if I had control of stipends, and I have numbers and dollars, and I have a maximizing function, and I set up a--I'm not going to give you at all--a little maximizing model in which I--with those two things, I picked out only two of the policy goals, of course, so I could have the two tools affecting the two policies, and then it's solvable.


	But that is very, very simple.  It just makes it absolutely clear the numbers for quantity and, hopefully, dollars for quality.  Talk about more market complexities.  Okay.  The government obviously doesn't control stipends, and NSF doesn't control government stipends, which now, if you're worrying about NSF policies, well, they're a fraction of this.


	If NSF raises their amount--I don't know if Bill Berry was here yesterday or what he said about the Defense Department things.  At one point, someone there spoke to me about, "Well, we're just going to have to meet NSF.  And given our budget, we'll just reduce the number of awards."  Well, that is not a good policy.  You think about what you want to do, but NSF can't influence that.


	And so, there really are all these other constituents in the market for this.  And the way I first modeled or analyzed this, thinking of did we have the goal of maximizing some function of quality and quantity?  And we have the two tools, one of which affects quality and one of which affects quantity.  You can see it's very soluble.


	There is no real budget constraint in that because you're just sort of saying, well, I'll spend as much until the marginal cost equals the marginal benefit along these two dimensions.  That's the nature of it.  In fact, you may face a budget constraint that arbitrarily was given to you.  And bingo, then you've really got, obviously, a serious tradeoff between these two things.


	The other, I think, complexity here is that, yes, the stipends are one thing, but if I don't get my stipend, maybe I get some other form of support.  If I'm a postdoc, I'm living on my RA pay.  If I'm a graduate student, I could also be living on my RA.  I could be getting my teaching things.  The universities and nonprofits respond.  Harvard is planning a new graduate student stipend program where we will do--which guarantees people five years of support, and then they're gone.


	And the idea is to give them a very nice five-year deal, and then good-bye.  You better finish your degree because then it goes to zero.  And the discussion at Harvard was, "Oh, my God.  If we do that, how will we get TAs in our classes?"  And several departments said, "Well, this is just totally unworkable.  We cannot conceivably do this."


	Well, you can obviously top-up, and you can still pay the person, and that's an interesting thing.  If I'm giving them a $30,000, let's say, stipend and I'm paying them $30,000 to be a TA or something, that becomes an interesting thing.  But that's going to lengthen the time to degree, I would think.


	And then there are issues I'm sure have been discussed here, the taxation and the medical coverage of these things.  But those seem to be things that just should be worked out in a rational way, and they're just problems.


	And there is another set of issues, I think, of stipends, and we get them when we go beyond a simple model of I have two things I can manipulate, and there are going to be two outcomes.  And ultimately, what happens is the stipends increase the RA or TA pay.


	I've got to get my teaching assistant to come next year, and he or she has a full stipend or award and is guaranteed over their whole thing, got it from the day they--the university admitted them.  I may have to go to my department, and my department may sit there and say we better raise the TA pay considerably or else maybe, gee, we'll hire some adjuncts or something.  I don't think that's a very good particular outcome, to push more hiring of adjuncts to do things.


	So it will have some effect on the demand.  I mean, maybe we'll do with less teaching assistants, possibly less people working in some labs.  And that puts a strain on universities who, of course, are being funded directly or indirectly also by the government.  So it becomes, you know, it becomes--you sort of sit here saying, gee, if you affect this policy, you're going to affect other policies.


	At the bottom here, I put the--if the grad students become more expensive, maybe I'd say, gee, grad student, RA pay has gone up because they now have these stipend alternatives and it's got to be matched, more or less.  And then I have to go and maybe substitute postdocs because the NRSA did not rise very much this past year, and it's not clear what the program of raising that amount will do.


	So in that sense, I view this as an amazingly complicated market where you can do things that look positive in one respect, and then you say, oh, my God, there are repercussions elsewhere.  So I want to come to some possibilities without saying that I've--you know, we've got a full model of how it would affect each of the players in each of the multiple decisions.


	And natural for economists to do is to say, wait a minute, why don't you differentiate the amount by field?  Why do you--if you want more mathematicians and you're worrying about the quality of people, and the policy of giving the stipends is not to give a special bonus, you know, to equally able people, the mathematician gets the thing.  Well, you want to track the people who would win in a contest with physicists or other folks, just offer more for that field.


	Certainly that's the--when they did the NDEAs years ago, it was very clear.  They wanted people in certain fields, and they gave huge sums of money for those, and they got more money than people in other areas.  And you also think about an NSF is if I'm living in San Francisco, I'm really struggling.  But if I'm living in maybe in Durham, it's not so bad.  Certainly housing costs are going to be much less.  I'll have a nicer--be able to have a lot nicer lifestyle.  So maybe there should be some serious consideration of their area cost of living bonuses stuck into this, but just differentiating the dollar amounts.


	Now I thought also about the--as Alan did, about how would you might alter the timing of this.  It came out a little bit different.  But the point is, some change of timing probably should be thought through carefully.  I mean, the Harvard strategy is the five years and out.  Five-year guarantee, and then you're done.


	I think a lot of this, for particularly in life sciences, is the link to the post PhD career.  And there, I'm more in favor of something which says we have awards to increase the postdoc independence.  I think you want to break the link to the mentors, allow the person more independence, and I would load up the independent awards later rather than earlier.  But that's the kind of thing I think we should be thinking about changing the structure of this.


	Then again, this is very economics oriented.  What would happen if we told students they got a $200,000 award for their PhD education?  They graduated in five years, fine.  They make 40K.  If they graduated in four years, they got 50K.  They have a pot of money that would sit there, and they could then spend it out.  Well, we certainly do that all over the place in the society--in health care, in medical things.


	I had some tooth stuff, and the dentist said to me, "Well, you know, your next cleaning you pay for yourself.  You've used up this year."  I, of course, said, "But wait a minute.  For years, I didn't use it up."  And they said that we


don't--you know, that's how we fund the whole system, of course, is by having a lot of people who don't use it up, and it isn't made lifetime.


	But one certainly could think of changing the structure of these awards so a person gets a really nice amount, but they understand that's to manage their PhD career.  And the quicker they get out, the better it will be for them because then they will have money later on.


	And I didn't do this, and I'll be monitoring or keeping close tabs on what the Harvard experience is.  And see, it may not work because departments may be so upset that it may not occur.  But--so one doesn't really know the parameters for these things.  One would want to do some pilot experiments, and I'm sure there are many universities and other non-NSF, nongovernment experiences that one could look at.


	The British were considering a special payment to people to go into math.  And


that's--again, that hasn't occurred yet.  It's still--and et cetera.  But the scheme was if you went on into math, they're going to be charging higher tuitions to students in the United Kingdom, that a math student would get an extra thousand or two thousand pounds.  And that's just field because they feel want more mathematicians.


	Because I told them that Andrew Weils was a British mathematician, and he came to the U.S.  And they should worry about keeping the people that they have rather than just producing them.  But producing them is fine.


	Okay.  I had two conclusions.  These are my, what do you call them, sensible conclusions.  And I think these are--it's like these are an important tool.  I just don't see any other way beyond what I would regard as negative things of attracting U.S. people, but not attracting foreign people.  And you certainly don't want to say, gee, we want more U.S. people in the area and we're going to discriminate against foreigners.  That does not seem very sensible.


	So this is a tool, and the key is to use the stipends, I think, as part of an overall package to improve the career attractiveness.  And then if you think about the person when they reach the age of 39, I think it was mentioned.  He could be 40.  He could be 45, whatever age it would be.  You should have some notion that if we front-load pay, keep young people in the field for a certain period, and then, okay, some will--should and will want to leave.  And there's nothing wrong with that.


	And if you get 10 years of good science out of somebody, and then they leave science and go elsewhere into other career things, that's fine.  But at least pay them for those 10 years, you know, a real salary and you'd attract people who could come in and say, "Oh, I'm really smart.  Gee, I'd like to do science.  I really love it.  I'm not going to become a millionaire doing it, but they're going to pay me reasonably well.  And then I'll go off to something else."


	We don't have careers structured that way.  If you think about it, athletic careers are structured.  They are structured, you know--I don't know, the average football player's five-year career, or something like this.  We pay them a lot.  And then later on, they go on to something else, and that's a normal pattern.


	And I just want to stress in all the discussions of increasing supplies, if we don't put more money on the table, we are not going to get either more people--I think we can get more people just by having more awards.  But the awards are money, too.  Of course, they're paying for part of this.  But you have to just pay to do this.  This is not something you can, I think, run around and keep saying--as the National Science Board is, "There's a shortage.  There's a shortage.  We need more people.  It's important for the country."


	Well, that's fine.  But that's--if I said to  Tanwin, if you could be a rock star or a physicist, I think almost every American child would say a rock star, of course.  If you could be a basketball superstar or a great mathematician, which would you rather be?  I think a lot of people, the pay attractiveness to very able people for non-science things is quite high.  And I think you have to make the pay here.


	And my radical thoughts--thought.  That sounds like two of them because there's a missing "s".  The costs for improving, increasing science careers, I think, are I'll say minute compared to other government spending.  And you can just take a week of the current Iraqi war spending or something, and if you gave that to NSF or science agencies, we could--I think one calculation actually for the postdocs for NIH.  You know, 50,000 postdocs roughly in the country, you can just do a number, you say, my God, for the cost of one giant airplane or something, we could massively improve their living standards and possibly have an effect on the quality.


	And then if the benefits are potentially immense, and the alternative use of government monies--maybe the benefits are immense or not, but just the magnitudes are so dwarfed these.  So my radical thought here was, I've been thinking if one seriously took the National Science Board's statements, this could be poured into here, what would be a huge sum of money for science but would be not such a big sum of money if one was the, I don't know, the CIA or some other--a group like that.


	Okay.  That's my talk.


	[Applause.]


	DR. SIEGEL:  We have time for a few questions.


	DR. WOODIN:  I'm Terry Woodin of National Science Foundation.  And in a way, I want to tie your speech to discussions we had yesterday.  Yesterday the cost of education came up as a problem, and NIH reviewed their mechanisms for the way in which they support students and very ably put forth why they're doing a system that's slightly different than NSF's.


	Because you brought up the reasons for the stipends as well as what they do, and one of them was to increase the numbers.  But they also can be to say to people maybe we could do it differently?  And if we're going to do it differently, you're putting your potential careers on the line, so let's be sure that people who are willing to go into programs that emphasize new ways in graduate education are ably rewarded for being willing to take those chances.


	And therefore, those things went behind decisions to increase stipends for both the graduate research trainees and those going to the trainee program, which speak specifically to issues.  And at the time, there was not a concurrent increase in cost of education that were given to the institutions which really go to support the institutions' needs.


	And I think--first I thought I was the only one concerned, but I wasn't.  I spoke with people afterwards.  The thing is, when you add up the numbers--and you don't have to be a great mathematician or an economist--if you add up the numbers, there's a finite amount of money.  And there's only that amount.  Should you increase one, you must get it from somewhere.


	And so, should you really want to say that we've got to increase the cost of education?  What's going to happen to either the number or the amount of stipends that one gives out?  And so, I wanted to be sure I was not the only one who was concerned with the fact that although it might be nice to do certain things, that we should figure what the ultimate results would be were we to address only that issue.


	And I wanted to be sure I wasn't the only one who was thinking of that.  With some conversations I had with people afterwards, I appeared not to be.  And so, I would like to know, in light of what you had to say about what stipends can do, if there are other people who wanted to be sure that the stipends do not suffer in our concern about the other?


	DR. SIEGEL:  Can I take the Chair's prerogative and make that question a little different?  The majority of graduate deans believe that raising the stipend, the $30,000 by NSF, is a useless thing to do.  We found that people simply will not choose scientific careers when given that kind of marginal change, compared to what really is available, and the students tell us that.


	The cost of education allowance, if properly used at universities, and a granting agency can see that it is, could lead to the kinds of things that students really do want, which is better health care, better child care, a variety of other things in which the presumption that the cost of education is just going to some sinkhole in an institution is simply not correct.  So I would have liked you, as an economist, to talk about the issue of where is the tradeoff between a marginal raise in stipends, when it really is way below what the competition is.


	DR. FREEMAN:  If you--first the margin, the 15 to 30 was pretty dramatic over the period that NSF did this.  And when we looked at and we did the average, again, measured GREs and so on, we didn't see any response, which is totally consistent.  And I must say I was sort of taken aback.  I said, "Gee, well, that means this 15 to 30 is not enough."


	I think you really have to look at very carefully how much money people are getting from the alternatives.  And if the alternatives are going to an MBA--for biology people, a lot of it is going to medical school.  I mean, we know pretty much what the doctors make, and that's a reasonable calculation one can do.  And for some of the other areas, the physical sciences and the math, it may be the MBA or Wall Street kinds of activities.


	One has to, I think, if one really wants to have a big effect, one has to radically raise and restructure the amount of pay here.  Obviously, you always want to do if people would prefer a dollar in child care or a dollar in health care, it's better to give it that way than in cash.  But of course, that ultimately is affecting their total compensation, if I can phrase it right, that they're getting.


	Now that occurs in every collective bargaining.  The unions and the management sit there and they say more to the pension fund if that's what workers want.  And it's better for everybody if we give them what they want.  Or more to the medical system.


	No, the thing is that to substantially revamp this situation, I think I would be in favor of very large increases.  But it has to be in stipends as well as in the opportunity for independent work.  And I said front-ending these careers so that we don't have the situation where the NIH thing was people over the age of--I may get the numbers wrong--but over the age of 50, their chances of getting an RO1 had zoomed up over the last 20 years.  And the chances of anybody under the age of 35 or 40 had gone basically to zero.


	So I think it's a major revamping of the entire career thing given that team science becomes probably more complicated.  You might have said, well, gee, we didn't need major revamping post the Sputnik.  You know, the post Sputnik we gave a lot more stipends and awards and things, and salaries were going up then quite a bit because of huge government demands.


	Salaries are not going up massively at this point, so the--in that sense, the demands, because we have a foreign supply.  So we're not running into barriers the way we did at that point in a lot of these fields.


	But if--I personally think the more radical one thinks about pouring resources into the whole career pattern, that's the only way you're going to get significant response.


	DR. BARNHILL:  First a comment.  I like the math jocks example, the plan B, that was on that one.


	[Laughter.]


	DR. BARNHILL:  Let's see, the slide after that you were talking about poor measures of quality?  That is to say that's what we have.  And you said about needing to know who's on the margin, who might have come if there had been better opportunity?


	Now if we think about Alan Leshner's talk just before yours on multidisciplinarity as the wave of the present, let alone the future, that exacerbates the problem that's already poor in measuring quality if we go beyond math to bioinformatics or something.  So can you give us any insights in how we might address that problem?  Not an answer, but how would we address that problem?


	DR. FREEMAN:  The only--and I think there was one presentation yesterday that some evidence on this kind of point.  Obviously, you really want to know what it is that correlates with future productivity in the field.  So you have to take what people are looking at, the characteristics we currently have, and then I'll say in a minute about more refined characteristics or tests or things.


	And say do they correlate with success later on?  You see, at Harvard, our equivalent of the NSF ratings, when we correlated it, it was zero.  Princeton had a similar experience.  I'm sure it's not unique that we find out that we just were not picking up what it is.


	So then you start thinking of, gee, well, maybe the GRE tests might be made better for our purposes.  I mean, I think--someone may correct me.  I think 10 percent of the people get 800 in math at this point, and that is just not a refined thing for the people who are going into quantitative areas.  It just doesn't do it.


	But ultimately, obviously, it's the creativity.  There is something else that, you know--then you start thinking, could you give little projects that people would have to solve?  And if you solve this project and come to NSF, you get a nice award.  Support--I mean, we have science fairs.  We certainly use those for high school students and so on.  And the Westinghouse gives a thing, at least they did when I was a student.  They probably still do.


	So maybe much more innovative ways of using that.  I mean, there will still always be this problem that, you know, people--you just can't easily tell.  I mean, Gauss you could tell at age, whatever it was, 10.  But Peter Weils, I don't know how good he was at 10 years old at doing math.  He obviously--he liked to read math books.  It was probably a pretty interesting signal.  But maybe he was just, you know, a reasonably good math, young high school guy in the UK.


	DR. SIEGEL:  I'm informed that we really need to now have our break and go into the next structure, which is a series of breakout sessions, or we won't meet our schedule at all.


	So, Dan, would you come up and tell us what we're supposed to do?


	DR. BERNSTEIN:  I'm being Dan.  We're running a bit behind, and we want to make sure that we leave enough time for this next piece of this meeting, which we consider to be a very important piece, which is the time we set aside for all of you to pull together all the different perspectives that we've heard here.


	One thing that I'm finding that has been very useful is, maybe for the first time, getting different constituencies and communities together to consider sort of a, you know, specific set of issues.  Because just as we're hearing about multidisciplinarity being the theme of the times, so is solving complex problems that have multiple owners, if you will.


	The issue of graduate student support is one that is not owned by the federal government.  It is not one that's owned totally by universities.  And it's certainly not owned totally by policymakers.  We really need to put our heads together about what we can do and who can enforce or implement strategies that would be the most helpful.


	So back to the original purposes of this conference.  We want to, in addition to building a community, which I think we started to do here, getting people to think together, we want to very clearly identify concrete, specific research questions that we want to encourage folks to get involved in answering.  So that is one outcome that we want of this workshop.


	Another is we want to have a group of you think long and hard about all the suggestions that have been made and all the points that have been raised in this conference about what should influence--what the key issues are that should influence setting federal policy?  And has been pointed out, there's no one thing is federal policy.  Every agency has its own thing, and everybody has different things.


	But nonetheless, at least the two agencies who are co-sponsors of this workshop, as well as some of the other groups represented here, do take seriously the input that we can get from a workshop like this in making decisions as we go along and shape the future of our program.  So that's another purpose.


	And then we've heard less at this conference, but enough I think to begin to set some guidelines for what universities can do to better manage their end of this entire issue.  And so, that is another specific purpose and outcome of this conference.


	So what we're asking you to do is take your break by grabbing some refreshments and taking it to one of the breakout groups.  We're going to allow you to assign yourselves to the breakout group.  But we want to make sure that each group has a sizable number of people who will take the task seriously.


	We have three facilitators.  In the research topics one, Jim Dietz sent me an e-mail that he is ill today.  And so, I've asked Joan Lorden to serve as moderator for that session, or facilitator.  Walter Goldschmidts is going to moderate the federal stipend policy discussion in the auditorium, and then Les Sims is going to facilitate the best practices for university session in the Haskins conference room.


	Now the people who participate in the federal policy one, you're going to have to forgo your break because you can't--you can't apparently take any liquids or food in this room.  So that's an encouragement to the rest of you to go to the other two breakout groups because there you are going to be able to take your drinks and food along.


	And then we will reconvene promptly at 11:15 for report back and the conclusion of the conference.  Thank you.


	[Recess.]


	DR. LYNCH:  --more resources toward the sciences and engineering, where external funding is available, and then the humanities and the arts suffer.  And so, it's this--I don't have the answer, by any means.  But the states have not been part of this conversation.  They haven't been any part of this conversation.


	So it's that piece that's creating the tension, that's making it difficult for us to articulate a coherent policy that would apply to everybody.


	DR. GOLDSCHMIDTS:  That's a very good point.  So we will add professional societies and state onto this list.


	DR. LYNCH:  [Inaudible.]  The federal government has been talking extensively about partnerships with industry.  And we've not exploited that to the reasonable extent.  And I'm wondering in situations such as where states are not--Alabama is a good example of where the education budget has gone to practically zero.  I'm wondering how can we entice industry to partner with the states to support--


	MS.          :  That's another key partnership.


	MR.          :  Industry benefits from graduate education as much or more so in many fields than academic institutions.


	MR.          :  Yes.  And I think it's--


	MR.          :  But in a sense, [inaudible] but you know, if a person with a PhD goes out and works for IBM, for example, why shouldn't IBM be taxed in some sense for the partial cost of that education?


	DR. HERBST:  Yes.  I'd like to propose that we identify this as an issue, not trying to answer it today, pose this question.  I'm sorry.  I'm Mark Herbst from DoD.  And our policy program, by the way, does not involve cost-sharing.  I propose--


	DR. GOLDSCHMIDTS:  Does not what?


	DR. HERBST:  Does not involve cost-sharing.  We pay full tuition, and we did some soul searching when we made that decision.  We said what's the rational policy basis for the federal government and to require cost-sharing?


	It seems to me--I've got a fixed budget.  You said you support more students.  I think you don't support more students.  I think you make more awards.  So we could make a choice at DoD.  We could make 500 awards, each one for 50 percent of the cost to students.  So that's 250 equivalent students.  Or I can make 250 awards and fully support those students.  I'm not supporting any more either way.  I'm supporting a fraction of a larger number.


	And we made a decision that we see no evidence that the cost the university is charging us in tuition exceeds the cost of education.  We didn't have a rational policy basis for requiring the share of that cost of education.  They're training them for our purposes at our request, any more than we'd have someone build a plane for us and say you have to sell it below cost.


	And so, we ought to belly up and articulate a policy rationale for why we ought to cost-share.


	DR. GOLDSCHMIDTS:  Well, there are individuals on--from the NIH perspective, we do support--I think in 2003, 17,000 NRSA individuals.  So even if it's on an institutional training grant, each appointment is tied to a specific individual.


	DR. HERBST:  No, I understand that.  But you're supporting a fraction of 17,000 individuals.  Isn't that correct?  And universities are supporting the other fraction of those same 17,000 individuals?


	DR. GOLDSCHMIDTS:  Correct.  A fraction of the 17,000.


	DR. HERBST:  So you're supporting you think in terms of full-time equivalents, it's some fraction of 17,000?


	DR. GOLDSCHMIDTS:  Correct.  Correct.  And that's even a small subset.  I think we have 15 or 18 percent of all of the actually bodies that are on research grants.


	DR. FREEMAN:  This is the point that you raised earlier.  If we say universities are supporting this, now look at university budgets, where do they come from?  And exclusive of a few, you know, universities with huge amounts, it's coming from the federal government or state governments.  Some basic way, it's almost directing the flow in which money goes through.  You're viewing that as cost-sharing.  It just means that it's coming from a different university pocket, probably depends [inaudible] that science and engineering places on the grants they're getting.  You know, they can be overhead money [inaudible.]


	So it's a peculiar way of thinking about it.  It's cost-sharing, but it's cost-sharing [inaudible.]  And of course, which agency is doing it.  {Inaudible] just straight up.  And you probably end up paying anyhow for the other fraction you weren't going to pay.


	DR. HERBST:  Actually, you end up paying for some of the other agencies.  They don't realize it.  We end up paying for some of the parts that they're not paying, their fellowships.  We're subsidizing their programs.  We can talk about that later.


	MS.          :  I want to continue a little bit with expansion.  I think it really depends that NIH, NSF, and perhaps DoD are dealing with different institutions in many ways.


	When I speak to my PIs and ask--and when I at the biochemistry meeting spoke to whoever I could, because I knew I was coming, about this issue of cost of ed and the stipend level, many of the institutions with which we deal within what we're doing, both with the individual graduate research fellowships and the stipends that are attached to the two, the IGERT and GK12, which support almost as many graduate students as graduate research fellowship, are to institutions whose cost of ed is not as high as [inaudible], particularly if you're talking about in-state students, and who, in fact, have a little bit left over.  That's what they tell me.


	And when I ask the PIs, they say, yes, it's a bit of a problem.  But between having to reduce the stipends, paying the students what is a reasonable living wage, and having to decrease the number of them, it would be better to keep things as they are because Congress gave us the money so that it costs the institutions nothing to increase those stipends.


	We supplemented every one of them.  So that they did not have to pay the cost of this one set of students at 18 and another set of students at 30.  So it cost the institutions nothing to do that.  We can't lobby anyway.  But you could imagine the reaction if we asked for an increase in cost of ed in a Congress that isn't all that favorable.


	So if you want to keep those people in your laboratories with somebody else paying for that pair of hands, rather than the research adviser having to pay for it out of his research grant, which makes that lab more productive, more able to get the next research grant with all of its attendant indirect costs, you're feeding off some of those people that are being supported by these other kinds of support.


	And so, I think you really have to take all of this into consideration when you begin to do the economics, when you begin to do the numbers.  It's not that simple.  And in the end, that being all the way at the end, the lifestyle, they're saying to graduate students, "Yes, mean something to us."  It raises that in their eyes, when you say you're worth this.


	And it's not like you can take that pot of money and you can put it into something else.  You can't because Congress said that's what you should pay them.  And that's what we pay.


	MR.          :  [Inaudible.]  I mean, maybe not so much true with the IGERT, but with the fellowships.  Since students can walk with their fee and go where they want to go, many of them are probably going to these institutions where the cost of education is a problem, right?  And then they, you know--so on the one hand, with the IGERTs, they may not stay in the same institutions people are in the laboratories, and they can't afford these additional costs.  With the fellowships, they may not be able to.


	MS.          :  But if the question becomes do you want to totally have to take it out of your hide to support that graduate student you want because they are a superstar?  You know, the Michael Jordans of the physicists?  Or do you want to have somebody else substitute that student for you?  Maybe not totally, but at least partially, so you can now get the guy to give him the inside pass so he can make that basket.  In other words, it's now allowing you to get more money.


	DR. GOLDSCHMIDTS:  I'll take your questions in one second.  What I'd like to do is just quickly--so we've got that group with the partnership, whether it's cost-sharing--


	MR.          :  [Inaudible.]


	DR. GOLDSCHMIDT:  Sure.  Okay.


	MR.          :  One thing I would like to put forward is the idea that industry should not only partner in funding education, but in educating and being part of the training.  We've heard a lot.  This is not necessarily just through internships, but through some rethinking of how this is done.  Because we've sort of lost now--you know, more and more most graduate students don't end up in [inaudible.]  They end up in industrial setting, the majority of them.  So that there should be more give and take in terms of not just of the funding, but of the training, although I'm all for funding, too.


	DR. LYNCH:  Yes.  I agree.  I'd like to get back to this partnership, too.  I mean, I raised the states already as a problem.  But this is, I think, the least tractable problem is the states, getting at the states level.  That is so complicated.  I'm just raising it as, again, as I said, a reality check [inaudible] struggling with how to cost-share.


	But I think industry really is key, and I absolutely agree with you both on the support side, but also on the formulating, what we do.  And as we increasingly talked about professional master's, it's critical that you have employment sector involved in those conversations of program structure and curriculum.


	And with the funding, I remember many years ago being on the government/university/industry roundtable that was supported in part by the NRC.  And the outcome of that--I mean, there were lots of good examples and evidence.  But the outcome was that industry was screaming for the government to support more.  And we heard this morning where they probably should.  But the industry was not stepping up to the table.


	Yet when they talk to me about, you know, what is our most valuable tech transfer, and they will pay dearly for tech transfer, the patents and licenses, they say our most valuable tech transfer is the educated students.  And they pay nothing for those students.


	So I think industry is a group that you could begin to--I mean, NIH--I, you know, complimented Wally yesterday on at least having a theoretical basis for trying to come to this idea of cost-sharing.  Who is benefits benefiting?  And I think if we can find a way, and the government agencies maybe could do this better than just the universities, to get industry involved in that conversation, to be part of that conversation, I think they're a real key partner.  And it's benefiting increasingly from the products of our programs.


	DR. BARNHILL:  There is a model for this, and that's the NSF engineering research centers.  And I'm sorry it's such a tiny model.  But it is a successful model in which industry support of all kinds--


	DR. LYNCH:  They usually have fees--


	DR. BARNHILL:  --are required.  Well, that's one part.  But the other part is that it's really integrated.


	The other thing I wanted to mention


was--it's too hard.  The other I wanted to mention is that when I was at Arizona State, the industry went to the state government on behalf of the university and promoted what they call engineering excellence.  That's what they care about.  And they were willing to drag the university along with them.  But they really cared about engineering excellence.


	And so, that's a really powerful partnership that links all these things together.  But the ERCs are a federal model that it doesn't have to be quite of that scale maybe, but it could be replicated elsewhere.  It probably is [inaudible.]


	DR. GOLDSCHMIDTS:  Very good points.  Any other bricks that should be added to this partnership?


	DR. CIZEWSKI:  One of the--actually, that is the agency that does the most physical science research is the Department of Energy.  And right now, they don't have a fellowship program, if I'm correct.  And so, maybe the other partner is the applied science and development agencies and sub agencies that we partner more with them because they're going to want our highly trained people, and they're not recognizing it.


	I think that we're tending to look very much within NSF, within NIH.  But a particular deal, we would say is an area where they have a lot of science and then a lot of applied [inaudible.]


	DR. GOLDSCHMIDTS:  Great.  To move this a bit further down the pike, are we in agreement that we should talk about general issues and then specific issues that are potentially focused in on some of the individual partners, or should we just talk about general?  Do I hear any--either way is okay?


	And then also should we be talking about stipends or the entire compensation package?  Okay.  So let's talk about the entire compensation package, and how about we start out with some general issues?  Let's see if we can get this to move down.


	I jotted down some--to get us started, from our conversations yesterday.  The group, please, feel free to delete these, add on.  I just wanted to get sort of the juices flowing.


	So if we're talking about general issues that may impact all of the partners that we talked about, including industry and professional societies and other federal agencies, what are your reactions to some of these issues that were thrown out yesterday?  Do you think some should be deleted, and what is missing from this list?  Please.


	DR. HERBST:  Well, I would suggest that we go up one level because a lot of the things that we think about are how do we compensate fellows compared to RAs.  So I think built into that is why do we support fellowships at all?  Why don't we just support everyone as an RA?


	And built into that, you know, depending on your answer to that question, is, should the stipend for a fellow be higher than an RA's compensation or not?  I don't see that here.  It's just the whole purpose of our program ought to be one of the first things you think about before you decide how much you want to pay.


	DR. GOLDSCHMIDTS:  Right.  I think I tried to capture that by the word "equity."  Someone used that yesterday.  Equity of those being supported on a fellowship versus on other research grants, on private foundation money, or even out of their own pocket.


	DR. HERBST:  But the program purpose is missing.  It's not an equity issue only.  It's an issue of why am I supporting a fellow rather than just paying RA stipends to everybody, and why do we have this program?


	DR. GOLDSCHMIDTS:  So let's add program purpose.


	DR. LYNCH:  Because traineeships come into--that was brought up yesterday, too, that in the traineeship support, that is tied very closely to programmatic support.  And one could argue about, you know, the benefits of that sort of support for students as well, where they're tying it to a [inaudible] grant.


	DR. GOLDSCHMIDTS:  What are some other issues that we should add in general?


	MR.          :  Well, I was interpreting you equity to mean minority participation as well.  But if not, then that should be added.


	DR. GOLDSCHMIDTS:  Okay.  So we can put in diversity.  I was thinking equity, also differences between fellows, RAs, and TAs.  But also the equity between predocs and postdocs.  One of the concerns always is if you keep raising pre's and don't raise post, this sort of will start to merging the posts.  If you go too high up, at least on the NIH scale, are we starting to get into the junior faculty level?  So this is sort of the equity.


	And then how do others in the laboratory that don't have a PhD stack up with their salaries, versus a graduate student, versus technician who's been there for years who's training all these people?  So I think there are a lot of these types of equity issues.


	DR. FREEMAN:  On the RA fellowship issue is critical.  I'm thinking of an RA or it could be a DA that you have these.  They're just low-paid labor.  So in some sense that you're making a thing, you are producing science.  We're going to pay somebody.  You need to hire your RAs, find a way that's going to get the young people degrees while getting some work done.


	I think the fellowships, that's very different and making people very independent.  And you're offering somebody--you tell me you offer me $30,000 to work in somebody's lab as their


"hands"--this is the word she used--that's not very good.


	And when we interviewed our bio students, [inaudible] about levels of stipends, undergraduates.  It was all about being the word they used was a "slave" in somebody's lab.  And as undergraduates that meant the way that they RAs.  That's naturally what they were doing.  But they saw the graduate students doing that, and they saw the postdoc doing that, and they thought that is [inaudible.]


	The fellowships I think are really meant to be something very special, that to pick out and to tell people, "Look, independence.  You make the decisions.  You don't have this job kind of thing."  Certainly the graduate student union does this.  [Inaudible] much stronger among the TAs than it is among RAs.  [Inaudible] other things.


	To have made everything into an RA, the thing we just basically say, "You guys are working for us.  By the way, you're getting some education.  So by age 40, 39, maybe you could do something independently."  That would be a terrible signal to send to people.  [Inaudible] of these fellowships, basically just saying, hey, there really are some good awards in this area.  And independence being, I think, really important.


	DR. BARNHILL:  I want to disagree with my colleague just a little bit--as a PI, not an economist, since I'd get killed there.  And that is that I think we will have to keep the three things separate--fellowship, traineeships, RAs and TAs.  Because TAs are labor, no question.  But RAs can be one or the other, depending on what goes on.


	And you said that yourself because the trainees and the fellows may or may not be really linked with a lab.  I've seen that problem, too.  So I think that the RAs are a diffuse group.  As a VP for research, I want a portfolio of all this stuff anyway, and the question is the mix rather than placement.


	DR. SUTTON:  The one thing that is not on there and is probably just it's there, but I'm not seeing it, is [inaudible.]  If we're talking about, as the federal agencies, the future force, one thing I would like to see is a future force of workers who are not a next generation of dependent creatures, expecting that one--because there's training.  There's the educational training.  Along with that, you talk about independence.


	And along with that should be some sense of independent development, of finding the monies necessary for your graduate training and all those things that go into that, of trying to figure out which is best for you in, this program or that, health benefits, rather than having that kind of so built into the system that you're handing--they don't even have to go in search of things.


	But the fellowship should be linked to merit.  It's the value of the person who gets that amount of money actually deserved it based on whatever criteria was used.  And the fact that they got it, applied for it, as we apply for grants even though we're qualified and we don't get it.  So that's that.


	And then the RA, and I hate the idea of the "hands" business, it's where people are truly, again, involved in research.  But I think we--maybe because of my background or culture or something, I see we're building in this wealthier working system where students aren't even being just said, "These are the stipends.  This is how life is.  You will go into the workplace and not everybody is going to get the same amount of money."  You know?


	And graduate deans and advisers can provide the necessary direction for the particular stipends that are there.


	DR. GOLDSCHMIDTS:  Quality pool, I think, is a wonderful addition.  Does everyone agree?  Please.


	DR. HUANG:  Yes.  I totally missed something.  In the beginning, first off, I


didn't--I was not there.  So I want to know how that this issue original raised?  Is by postdoc or graduate student association or by deans, or how originally brought up?  Because as I hear, I think this is very, very complicated.  In my mind, there are two purposes for doing this.


	One is for the well-being of postdoc or fellow or graduate student or for whatever you call it for the equality, for the life quality, for that purpose.  Of course, that is important.  You have a person better situated, you are getting more result instead of under stress, they make all mistakes.


	The other part is how we use this money to direct future research, and that is from federal level, from the country's economic future.  So person for person, for this group of people, that is important because we all [inaudible.]


	And also for the country, it is important and because if we will do that, we need to keep all the policy consistent.  We want to direct this field from all the levels because I hear from the postdoctoral or graduate student they want what they want.  They want to have some future, even if they have very hard-working low pay.  If they have bright future, they have something to work, to hope for, and they can stay there.


	And then if we don't have a future for them, you see, 35, 37 years, maybe 30 percent get funding and the faculty job less and less.  And then there is not a bright future.  So I think we have to separate these two.


	DR. GOLDSCHMIDTS:  I totally--this was the way I'd like to structure this, and people are moving that way, are to talk about general.  And then I'd like to move immediately into the funding, immediately into the student, and immediately into the research institutions.


	So that way, we can make sure that we're not--we're seeing it globally, but also from the NIH or NSF or even from the institution, you not only look at your critical variables that you have to consider in all of your decision-making processes, but all of the other sort of chains that are linked.


	DR. HUANG:  Yes.  I want to make one last [inaudible.]  Because when Dr. Freeman mentioned in his life, he mentioned one word, taxation, right?  And then he said this is [inaudible.]  But I think that is every [inaudible] because it is involved IRS.  It is not a federal government agency.


	You take money away from this.  Let's say 15 percent, multiplied by $30,000.  That's $4,500 there.  With that money, you can cover health care.  You can cover this and cover that.


	And then also if you change that, tax is permanent, and you can change [inaudible.]  You can encourage technology, science in the field.  People can see the future and their own.  So I see that is some way.  It is radical.  It's not easy.  But I think that is a personal issue can also direct the future direction.


	DR. GOLDSCHMIDTS:  Should we add taxation to this list?


	DR. HUANG:  And I think education should be exempt because this is now the salary.  This is really just for their computer [inaudible.]  And then this will send the signal we really care about the technology, the science, and the future for people who [inaudible] career.  They shouldn't be taxed.  [Inaudible.]


	DR. REIMER:  Okay.  I disagree.  I mean, my elementary school teachers pay taxes, too.  Is not their job more valuable than a graduate student?


	You know, there are many sectors of society where you could say they have a high moral plain, and therefore, they shouldn't be taxed.  No, everybody gets taxed, and corporations don't pay any tax because they already have loopholes.  And we're not going to be able to add anymore loopholes that's going to bring money from corporations to science.  It's ridiculous.  Corporations don't pay taxes.


	DR. HUANG:  I think you can make argument because the other point we didn't bring up here, why the students stay in school so long, 10 years?  Because they cannot find jobs.  So education sector of school, unemployment, they are employed.  They are industry.  It's education industry.  So they should treat it as [inaudible] tax rate, too.


	And I agree with you, elementary school teachers should have a tax rate that would


send--really we should send--respect education because other countries, like Japan, the


school--the primary school, they have a very


high--they are very highly respected.


	DR. SUTTON:  I think graduate students, if they want taxation breaks, should go out and appeal for such taxation breaks.  I don't think that is the role of the agencies to include that kind of stuff in here.  Again, I'm back to what kind of workforce are we generating and going out and finding all these things for them?


	Let's--what money do we have in the pool?  How are we going to deal with the money that we have in the pool?  I think that's what we should be focused on.


	DR. GOLDSCHMIDTS:  Please, can I ask everyone to raise their hands?  Because there are people that were waiting, please.


	MS.          :  Perhaps this is a slightly different issue.  It may be among the general issues.  And I'm just wondering if we should consider perhaps having a more effective way of demonstrating the impact of federal investment in STEM workforce development?  And that is, having one way of demonstrating the return, what kind of return can we demonstrate on federal investment?  How do we report that and demonstrate the impact--


	DR. GOLDSCHMIDTS:  So are you suggesting outcomes, that outcomes for past investment should be a variable instead of stipends or directing these things?


	MS.          :  Well, not only for past investments, but part of the consideration for any future investment.  Maybe in setting federal stipends, that they--


	DR. GOLDSCHMIDTS:  So outcomes from past investments or past and current support?  I think that's a very good point.  Please.


	DR. WOODIN:  Okay.  This is one that when I was on the other side of the desk, I used to say, "Well, why don't they all do it the same?  It's so complicated for me to figure it out."


	But I think the more you look at it, I wonder if there isn't an advantage to the fact that given that they should--given who they're dealing with, you know, like NIH is maybe the biomedical community.  NSF is much broader.  DoD, the engineers mainly, but others.  That there


ought--that the fact that you have variable ways of dealing with these needs and therefore variable places that people can go to that would better fit who they are, what they represent, is not an advantage.


	And the need to make us all the same, you know, we ought to have that as one of the things we can look at.


	DR. GOLDSCHMIDTS:  We have 15 minutes.  Let's run through very quickly specific issues regarding funding organizations.  Then we'll go to students and institutions.  Please.


	DR. FREEMAN:  [Inaudible.]  Should there be a single stipend policy for federal government for all the agencies?  They're interacting with [inaudible] of many things.  But if there are these significant spillovers from one agency's policies to another, it may very well be that you have


some--it's a question now.


	Do the major funding--you can say no.  This is [inaudible.]  Wally's here.  And NIH is involved in this conference.  Does everybody go to meetings, in some sense, at a very high level to coordinate--


	DR. SCHAFFER:  Occasionally.


	DR. FREEMAN:  Occasionally.


	DR. SCHAFFER:  It's NIH and NSF are the principals.  And they are--


	DR. HERBST:  No, DoD comes and NASA and others.


	MS.          :  We actually had one meeting that--


	DR. HERBST:  The fellowship coordinators get together.


	DR. WOODIN:  But we're speaking in terms of users now.


	DR. GOLDSCHMIDTS:  But I think your point could be added right here, where it would be other organization stipend levels, what are some of the funding organization variables that need to be considered sort of working in concert--


	DR. WOODIN:  Yes.  Wouldn't there be an advantage to having more than one person?


	DR. GOLDSCHMIDTS:  Please.


	DR. HERBST:  To say that slightly differently, would you agree if I rephrased it slightly to say there ought to be a rational basis if there is a difference?  There are some reasons why they're different, but we ought to be able to articulate what.


	MR.          :  [Inaudible] flexibility even under the regulations guidelines policy and practice.  I mean, even within the funding agency just because it's not true that one size fits all.  The issue of saying health benefits is going to be different for a group of students at an institution where it's a big teaching hospital that can provide health care more cheaply than somebody who has to buy it.


	DR. GOLDSCHMIDTS:  It's a very good point because we have regulations and guidelines that we must follow at the NRSA, but funding organizations have practices that have just been engrained.  They're not based on legislation.  I think that you need that flexibility to be able to just break the mold of, "Well, this is the way we've done it."


	Well, why have we done it?  And do we need to do it differently and better?  And that's where the flexibility needs to come in.


	MR.          :  And this gets, I think, back to the issue of maybe not just difference in between agencies, but within agencies as in one field preferentially treated over another field based on what the need is.


	DR. GOLDSCHMIDTS:  So balancing within organizations?  Are all these clear?  Are they long?  Should I delete some?


	DR. CIZEWSKI:  When you look at success rate, usually that is what fraction of your applicants get awards.  However, I think that when you're looking at education, you also wanted to be looking at what fraction of your awardees make the program without a PhD, get a PhD?  What are they doing for the next 10 years after the PhD?


	DR. GOLDSCHMIDTS:    Because, again, outcomes.  Outcomes that you're referring to past support.


	Very good.  Please.


	MS.          :  Can you tell me the difference between the first line and the reports on the second line?  I mean, it seems to me that that would be--


	DR. GOLDSCHMIDTS:  Probably cultural for NIH.  I thought this was a good way of highlighting.  We've got regulations and guidelines that mandate how some of the things occur with the National Research Service Award.  With that, Congress also recommended that the National Academy of Science, through the National Research Council, evaluate the needs for biomedical researchers in the country every four to five years.  Isn't that true?


	DR. BARNHILL:  That's right.


	DR. GOLDSCHMIDTS:  So every four years.  So based on the reports from an independent group taking a look, they make recommendations on how some of the policies and practices should be improved.  In the year 2000, one of the recommendations was to increase stipends.  So is that a good thing, a bad thing?  But we responded to that, and over the last four years, we've been increasing stipends.  I think 30 and 40 percent they've been increased.


	So I think that you have the regulations guidelines.  You have sort of the outcome evaluations that are independently reported and that as a funding agency you need to respond to those, whether it's positively or negatively.  But you need to respond and act accordingly.


	MS.          :  So you're saying the reports are both your response and the assessments?


	DR. GOLDSCHMIDTS:  Correct.


	MS.          :  So the--


	DR. GOLDSCHMIDTS:  Reports and assessments.  Very good point.


	MS.          :  The other thing I guess is--[inaudible] that one of the reasons on the scholarships or traineeships is to have control over the recipient so they go to citizens.  At NSF, you can't limit who is hired [inaudible], but you can focus that much more.


	DR. GOLDSCHMIDTS:  I think that goes back to the regulations and guidelines.


	MR.          :  And the training versus employment because your implication was that because they're being hired as employees rather than [inaudible] that it's embedded in that as well.


	DR. GOLDSCHMIDTS:  Exactly.  Let's move on to the next group.


	Academic research institutions.  These are some of the issues that were raised during yesterday's presentations and today's.  Amount of cost-share, tuition fees, benefits, again training versus employment from the other side, equity.


	I put an exclamation point there to really drive home the point it's not just equity across trainees, but it's employees, others that could, you know, benefit from the stipend staying the same and others that may benefit by them going up.  And then costs of comparable labor sort of to drive that point home.


	Do you agree with these, or should I change or modify them?


	MR.          :  Shouldn't there be diversity in this, too?


	DR. GOLDSCHMIDTS:  I think we have--we'll add that to the general.  That goes for all of the groups.  Do you think we should also--


	DR. LYNCH:  No, I think at the top level.


	DR. GOLDSCHMIDTS:  Okay.  At the general.  Anything else?


	DR. HERBST:  A suggestion.  I noticed here you've gone for more general benefits, and I'd like to recommend that on the general page, you do the same thing because I think you had only health benefits, neglecting child care and other things that might have been important to the students from over here.


	DR. GOLDSCHMIDTS:  Okay.  So on the general, we'll add health and other benefits?


	MR.          :  When you're 25, you can't tell.


	DR. LYNCH:  Well, part of it, and I'm not sure that it's belaboring the point.  But when--and I'm sure at our age, it might not be the same.  But because our cost of education is cost of education in lieu of tuition and fees, that means those funds can be applied to medical insurance, whatever else.  We're fairly broad about what you can apply those funds to.


	So it is perfectly possible to apply them to those things, and I think that you should be aware of that when you take this into a panel.  That doesn't exclude using those funds that way.  Now I'm not sure how NIH is, but I know ours is so generous that once the institution takes it down, what they do with it is what they do with it.  So that if in-state costs you less and out of state costs you more, you've got the $10,500 for all of it.  So you end up paying for both of them.


	So I think it's--although it looks like a detail, it's not, and it answers some of these questions.


	DR. GOLDSCHMIDTS:  So it's to make sure that they have flexibility.


	DR. LYNCH:  Right.


	DR. GOLDSCHMIDTS:  And they need to balance out their support needs for their--


	DR. LYNCH:  Exactly.  So one tries to make it more flexible because we're dealing with so many more different institutions and so many more different disciplines, each of which has a different culture.


	DR. GOLDSCHMIDTS:  Please.


	DR. MOHAMED:  Yes, regarding to the amount of cost-sharing.  This one comes from institution or also involve the state, cost-sharing with the federal government.  Because sometimes to avoid multi-institutions and all this problem, bigger school can easy get cost-sharing.  Smaller school cannot.


	The only way it can handle that through requesting the involvement on the state and percentage wise to budget state with federal.


	DR. REIMER:  Under equity, I thought what you were referring to here was that, for example, a nonresident student in a state university on a regular NSF grant as an RA has all their tuition fees and benefits paid for completely, 100 percent, by that grant.  But, for example, an NSF fellow would not.


	DR. GOLDSCHMIDTS:  Correct.  That's the difference also with training versus employment.  With the stipend, you don't have the employer/employee relationship, so you don't have that copay.  You may not even, in some institutions, have access to the same health plans.


	So I think there is equity there, and there's training and employment.  And I think it's a dilemma for the institution that although these trainees are vital to my organization, they're not my employees.  But I've got someone right next to them working in the same lab batch, and that is an employee.  So I think that's why this equity in training and employment, I think, is even heightened.


	I'm from a funding organization.  You know, if I just look at the bigger picture and, you know, well, that's something at the universities.  But when you do set these stipends and you see these adjustments, I think you have to look at these specific issues.


	Bob?  Sorry.


	DR. BARNHILL:  Let me ask on the


cost-share that part of that goal would be to do a very accurate accounting of that.  Having been a researcher [inaudible] university for 12 years, almost [inaudible] knows how much cost-share we really put into this.  And I know I'm particular [inaudible] federal agencies do not know.  And so, that needs to be better, much more accurate than [inaudible.]


	DR. HERBST:  I just wanted to follow up real quickly on that.  Question--when I look at the cost of a student, I know we're only talking about the stipend portion and so forth.  But I look at DoD and I look at the students we support versus our research budget, and there's a clear link.  The real cost of training a student in most of our fields is not the 50K of the stipend and tuition, it's 150K because the research has to be there or they don't get that dissertation.


	When you calculate the cost-sharing, would you calculate that as well?  Would that be appropriate?


	DR. BARNHILL:  I think on several levels of which that would be one.


	DR. GOLDSCHMIDTS:  We have five more minutes.  Let's take one quick question, and let's go to the students.


	MS.          :  I have a question on the state involvement and just a concern of how the smaller states would be able to handle this


cost-sharing.  So as we decide about cost-sharing and considering state involvement, just, you know, what are we doing to the smaller institutions who are not able to come up with that cost-share?


	DR. GOLDSCHMIDTS:  Well, let's add that to the general issues, the cost-sharer ability to match or to adequately address that.


	MS.          :  You can include indirect costs under one of those things?


	DR. GOLDSCHMIDTS:  Well, I don't know for NSF--we can add it for NIH.  There are very limited indirect costs that are associated with a lot of these--


	MR.          :  That's not a cost-share issue.


	DR. WOODIN:  You can attach that.  And also with the students, but we're not going to differentiate between fellowships to individual students that individuals apply for and those that are attached to ones where the institution applies for a training program, and the institution determines who gets those.  And there is attached to that some responsibility for training of the students for doing various things with those so that they are not just hands in the lab.


	And I don't know how you--at which one of these levels, but we have to realize that those are now, at least at our level and at NIH used to be, a considerable number of the students who were supported on scholarships are supported through those kinds.


	So when you say they come and they're not attached, they aren't attached.  So I don't know where you want to put it.


	DR. GOLDSCHMIDTS:  Jeff?


	DR. REIMER:  I would add quality of training, not just quality--


	DR. GOLDSCHMIDTS:  Quality of training.


	DR. MOHAMED:  How about adding accountability to be sure they are going to do what's supposed to be done?


	DR. GOLDSCHMIDTS:  Accountability.  Everyone agree?


	DR. HOWERTON:  Yes, but you don't put that just on the students.  You put that on the institution to make sure they're doing their job, too.


	DR. GOLDSCHMIDTS:  Accountability of everybody?


	DR. HOWERTON:  Yes, because an attrition rate of 50 to 60 percent is unconscionable, and--I think.


	DR. GOLDSCHMIDTS:  So should we raise accountability all the way up to the general?


	DR. HERBST:  Does that imply some responsibility for long-term evaluation of--


	DR. GOLDSCHMIDTS:  Yes.  On all parts.  Accountability.  Some other issues that are missing here from the students, trainees, and scholars.  I put the word "scholars" to include postdoctoral.


	DR. FREEMAN:  The grad student and then the postdoc.  There's a life cycle compensation thing going on here, and it's the policy.  Should there be some consistency that says as I move from grad student year one, to year two, to year three.  And then I get my postdoc, and I'm on a rising trajectory of earnings.  And how much do we want that rising trajectory to be?


	Because you can think with the NSF increasing 30,000 [inaudible] something that--we must see some postdocs who are going to be paid less than that.  And so, there's a variation around any line.  But there should be some serious thought as to how these linking together.  Maybe NIH does this within its own things, but then the other agencies--


	DR. GOLDSCHMIDTS:  So transitions, or financial transitions?


	DR. FREEMAN:  Well, I'm looking at this as a lifetime career path.  And should I be going along this career, and then suddenly it's a hit.  I lose my--we know this does happen.  I had my health covered at one university.  I now move to a more advanced part of my career, being a postdoc or being something else, and suddenly it's gone.


	The undergraduates, all of them have some health care coverage.  And they suddenly become a graduate student and they're not covered.  And so, and that has to be one of the worst signals to people that to begin with, you get paid less or had less benefits than you got last year.


	DR. GOLDSCHMIDTS:  So career coherence, both on the support and level of responsibility or a combination of the support and nature of the position.  How about that?


	DR. REIMER:  That happens not just from the graduate student to postdoc, but that can happen during the graduate student period as well.


	MS.          :  Yes.  Depending on your support.


	DR. REIMER:  There are those ledges that they drop off of.


	DR. GOLDSCHMIDTS:  Yes.  I think people call it the pipeline or a path, but I think that your point is that as their responsibility and training increases, so should their financial independence a bit more or the levels being modified accordingly.  And if they all of a sudden just plateau and then they go up again, then that's sort of--


	DR. REIMER:  Or drop off.


	DR. GOLDSCHMIDTS:  Or drop off, that those have to be taken into account.


	DR. LYNCH:  Yes.  I know we're getting close to the end here.  But I just want to


really--I like the way you've laid this out.  But I want to really make a plea for as we continue to engage in these policy discussions, to really involve the students.


	I've been struck--I thought yesterday's panel was terrific and was struck right now--I mean, there's a long-standing national graduate and professional students organization.  There is now a national postdoc organization--how similar the issues are of quality of life, of benefits, of career trajectories, of professional development, which gets into the training versus employment.


	And I think involving the students--I mean, we get these high-level reports.  And what makes me most nervous is when the presidents get the report, you know?  And this happens mostly at the AAU, but not exclusively.  And when the presidents are talking about postdocs, it makes me very nervous because I don't think they understand the life of postdocs.


	So involving the students in the discussion, I think, is extremely helpful.


	DR. GOLDSCHMIDTS:  I think it's essential.


	DR. LYNCH:  Yes.


	DR. GOLDSCHMIDTS:  Anything we missed from your talk yesterday, from the breakout?


	DR. HOWERTON:  No, I think that's a good representation.


	DR. GOLDSCHMIDTS:  Please.


	DR. SIEGEL:  I think we should explicitly put down something like the purpose of the


award--merit in the one case, which is the NSF fellowship, in which you're trying to just simply get in the best versus the programmatic purpose, which is [inaudible.]  In any sense, you're trying to draw people into specific areas.


	And what we put forward as compensation, stipend, whatever you want to call it, is not necessarily the same, and the package may not necessarily be the same for the two different purposes, and the accountability isn't the same.


	DR. GOLDSCHMIDTS:  I will add program purpose as the top bullet in the general issues.


	MS.          :  I guess, and actually with that, I'm thinking of the graduate/postdoc fellowships from the agency point of view to workforce development, that whole nexus of being explored as one of the purposes, as Mark indicated back here, for making the fellowship awards in general.  What is the general purpose of this?  It's matching talent to future workforce needs.


	DR. WOODIN:  When you speak to the audience, include faculty.  I mean, I realize that [inaudible.]  But they've moved into a different position, and I think--


	MR.          :  [Inaudible.]


	DR. WOODIN:  Pardon me?


	DR. LYNCH:  Well, I think most deans, if you're doing this right, you have to consult with your faculty.  So I think the university positions are reflective of that combination.  Because if you're setting policies without consulting your faculty, you're going to be in trouble.


	DR. GOLDSCHMIDTS:  So how about we add academic research institutions and faculty?  Because I think the issue of equity comes up, the cost of comparable labor.  Is everyone okay with that?


	DR. WOODIN:  [Inaudible] faculty.


	DR. GOLDSCHMIDTS:  It's 11:04.  Last comment.


	MS.          :  I'm curious about when we're talking about this, how much money increase, we think we can achieve this goal?  How much money more?


	DR. GOLDSCHMIDTS:  I think the issue that the group was tasked with was what are the variables, not the ultimate levels.  Because I think the levels--for this group, we have to identify what the variables are, who are the players, and what are the issues?  And then based on that input, then you would--hopefully, that's what the whole purpose would be.  You would take these into consideration to set those levels.


	MS.          :  So you don't have any dollars in the budget.


	DR. GOLDSCHMIDTS:  I think if we're setting, it's obvious we're doing the preliminary analysis of the data out there, getting the information, and then we're going to put forth.  I think that's the whole idea here.


	But then as the next stipend levels increase or the decisions need to be made so they're made on an informed basis on trying to figure out what the variables are.


	DR. FREEMAN:  [Inaudible.]


	DR. GOLDSCHMIDTS:  Okay.


	DR. FREEMAN:  Say you, at the end, had certain scenarios.  And scenario one was it increased the stipends by 5 percent.  [Inaudible.]  If we increase them [inaudible.]  Imagine NSF gave them $60,000, the campuses would be transformed at some level.  Everybody would be, my God, there is the real, you know, stars of the university.  It's not the football players.


	DR. LYNCH:  But it's also not the humanities students.  That's the problem.


	DR. FREEMAN:  Well, yes.  [Inaudible] just mulling it over.  There is a level at which you would clearly grab attention.  You would have people fighting for it, you know, to be in these fields.  I'm not saying that the benefit is worth it at all, you know, because it's versus other fields and other things.


	But if you could do something like as part of development good exercises, that would be very helpful for us to sort of, "Ah, that's what was required to truly move if we wanted to."  And there are large numbers of varying people who go in the fields.


	DR. LYNCH:  Gives new meaning to "starving artist."


	[Recess.]


	DR. BERNSTEIN:  I'm going to introduce our moderator for the remaining two sessions of this conference.


	Dr. Judith Ramaley, as most of you know, is the assistant director for the Directorate of Education and Human Resources at the National Science Foundation.  We're blessed to have somebody like Judith lead this outfit because she is a premier scientist who's had a great deal of administrative experience and a lot of different roles in universities and is very knowledgeable about policy issues, very knowledgeable about trends in science, and very thoughtful about future direction.  So she's the perfect person, I think, to guide us in this report out.


	Judith has prior to coming to NSF, has actually been a president at two universities, Vermont and Portland State.  And she's had so many positions across the country that I've decided that she well represents the East Coast, the Midwest, and even the West Coast.  So if anybody can come up with any other possibilities in another section, I think she's been there, too, in a variety of speaking roles.


	She has her degrees from Swarthmore and UCLA, and she holds an appointment in biomedical science at Maine-Orono.  Judith, I will let you guide our breakout reports.


	DR. RAMALEY:  Thank you very much.  Thank you for staying and not disappearing.  When I walked into the auditorium and you were ending, and everybody seemed to be fleeing, I was afraid that we would not have much of a crowd.  But here you are.


	It's going to be very interesting for me because my job is to wrap up when, in fact, I was not here this morning.  And so, to make that easier, we have reports coming to us from the three groups that followed some of the main themes of the conference into a more in-depth discussion.


	I want to thank Joan Lorden for agreeing to represent the group that was going to be convened by Jim Dietz who was, unfortunately, not able to be here today after all.


	And I thought what we might do is just go in the same order as appears on your program.  There are three topics that were explored at some length over the previous hour.  One is research topics on financial support, and that will be presented by Joan.  One is important variables for setting federal stipend policy, and Walter Goldschmidts will present that.  And the third is best practices for university, and Les Sims will present that.


	So given the amount of time we have, you have about 45 minutes.  Although we're a little bit late, I'm going to go ahead and do that.  Using elementary mathematics, I would conclude that if each of you took about 10 minutes, we'd have a little amount of time to interact with each other in the audience.  So if you would be so kind as to figure out how to do a complicated task in about 10 minutes.


	So, Joan, would you lead us off?


	DR. LORDEN:  Okay.  Thank you.  Can everybody hear me?  Okay.


	Well, there is no shortage of research questions, and I'll try to give a quick overview of this.  But those of you who were in the room, feel free to chime in here.


	I guess to try to put this--put my arms around some of what we discussed, one of the things that we discussed at some length is that we don't know the organism.  So we have a fundamental problem here.  In many ways, we don't know who's coming to graduate school and why.  We don't know very much about the experiences of students or their lives while they're in graduate school, and we don't know where they go when they leave.


	[Laughter.]


	DR. LORDEN:  So--


	DR. RAMALEY:  Does that conclude your report?


	DR. LORDEN:  Yes, that said, we had a few recommendations about how to proceed.  But I think one of the points that was made in a lot of different ways was that we have heard already we have very poor measures of quality, and that's true both on the input side and the output side.  We don't have very good measures of quality either in terms of looking at the students.


	We also don't have a very good sense of how when we admit students to graduate school, what our decisions are based on.  So, you know, in the end, we go back and we look at GPAs and GREs, but, in fact, either in admitting students to graduate school or in awarding fellowships, we really don't know very much about the decision process of the faculty.  And it may be worth considering trying to get a grip on what we consider the critical variables.


	On the output side, we really don't know very much about where the students go and what we consider a successful career.  So, you know, if we want to look at quality, the data is missing, and we don't--we have not yet defined the variables.  And so, kind of as a prelude to any serious research, we need to examine those questions.


	When we talk about the lives of the students or we try to think about who's coming to graduate school, some of the suggestions were to look at students who, for example, have experiences in REU programs, to look at students in AGET programs, and try to get a sense of why they're coming to graduate school.  Look at first-year graduate students and begin to understand, you know, how they made their decisions.  Is it the money?  You know, what is it?  Is it the nature of the program?


	We can't really begin to understand how to use the level of the stipend to attract students to graduate school unless we know something about what their motivation is.


	While they're in graduate school, students' lives change.  Their family conditions may change.  We need to understand the students that we have and what keeps them in graduate school.  There is general agreement that attrition can be bad, particularly if it is occurring late in the student's career.  We need to know what some of the drivers are for that and whether, in fact, financial support and what kind of financial support has an impact on that.


	We felt that there were opportunities for doing modeling and simulation at this point and that we really ought to think about doing that.  We ought to do some modeling for the level setting question for graduate student support.  We've heard that, you know, a few thousand dollars may not mean very much to a student.  Today we heard that maybe $10,000 doesn't mean very much to a student.


	So we need to begin to understand how much matters by field, by institution, maybe by student's family condition.  It would allow us, if we could model some of these things, to get a grip on what the impact would be of trying to actually meet the needs of students and what the national cost would be.


	Another thing we need to look at in the realm of modeling is how various changes affect the behavior of changes in things like the cost of graduate students or postdocs, affects the


change--affects the behavior of institutions, particularly for graduate students, and affects the behavior of individual faculty, particularly for postdocs.


	I mean, some of the questions that have been raised here in the past day and a half have to do with, you know, if the cost of a graduate student increases and a TA becomes expensive, what does an institution do, given that an institution has a fixed budget?  Do they go out and start, as we heard from one of our participants, do they start paying graduate students as adjunct faculty rather than as graduate students because it's cheaper to hire an adjunct than it is to pay a graduate student?


	If you've got the cost of a postdoc eating up too many modules of your NIH grant, what's your strategy?  What do you do?  Do you look for foreign nationals?  How do you handle, given the kinds of constraints that you might have, in the annual budget of an NIH grant, an NSF grant, DoD grant, or the constraints that an institution might have in its resources, how do changes in the cost of either graduate students or postdocs change the behaviors of individual faculty who hire those folks or institutions who hire them?  We think that there's a real need for modeling and simulation there as well.


	Another area that we thought would be really helpful, we felt that we're in a period of transition now, and we may be headed to some new steady state.  But we don't know exactly where that it.  But it's certainly clear that foreign nationals are a big part of our workforce, and we have very little information on foreign nationals and how they affect this whole issue of rate of pay for postdocs and, to some extent, graduate students.


	The group felt that there was a real need to begin to understand what the story is with people who are paid on research grants rather than on training grants.  While there have been studies of students who receive NSF fellowships, we know something about people on NSF and NIH traineeships, but we know very little about the people who are actually paid on research grants.


	And one of the areas where there seemed to be quite a bit of consensus was that we need to ask whether or not it is, you know, worthwhile to really begin tracking people who are paid on research grants so that we know who they are, what happens to them, where they go.  So that we know something about what they're being paid.  There's just too big a gap there in our knowledge.


	And you know, if we knew, for example, about postdocs paid on NIH grants, we would know a huge amount about the international workforce in biomedical science.  As it is, we know almost nothing.  And so, that's an area that I think we need to give some serious consideration to.


	I think those were some of the high points.  Questions about, you know, defining quality, really understanding who our students are, what their needs are, so that you can begin to ask questions about tailoring programs.  I think there was a general sense that we have a very narrow view of ways to support people.  We basically think in terms of fellowships, TAs, or research assistantships, and we need to think perhaps more boldly about more variation in kinds of support and mechanisms of support.


	But we need to understand more about who we're giving the support to and what happens to them before we start designing some of these things.


	DR. RAMALEY:  That was a very deft segue.  And I appreciate that because the next topic is the very question of important variables for setting federal stipend policy, which, in fact, can be connected, I believe, to the universe of how institutions set stipend policy, which will then lead directly into Les's comments.


	And so, if you can please kindly have your last comment be a segue comment?


	[Laughter.]


	DR. GOLDSCHMIDTS:  I'll do my best.


	Great.  Thanks, Dan.


	Well, the group was asked to identify important variables, and we expanded it to "and key issues" that should influence the setting of graduate and postdoctoral federal stipends.  So what we agreed was to build on some of the information that was shared yesterday.  And then we significantly added to that mix and came up with a few suggestions for the group and for the audience to discuss a bit later.


	The number-one issue that we started with was that STEM training really and truly is a partnership between academic or research institutions, the students, trainees, and postdoctoral scholars that they support, and the funding organizations.  And it was really, the points were driven home that professional societies and states--and actually, I should add on here industry--play in this whole mix of players that are involved in setting these stipends, benefiting from the training both during and at the end of training period.


	We also agreed that we would separate out some of the issues in terms of having some general issues that need to be considered across all of these major organizations and players in this mix, and then focus in on some specific issues.  Because coming from a federal agency, I think a lot of times, you look at what your mission is and what are the guidelines, but you need to also then take a look at not only the student, but the other player-specific issues and have those play a role.


	And I think that too many times that we have overriding needs and issues that are


budget-driven, but it doesn't really--you know, every action has a reaction.  And we'll go over some of those issues.


	The third point I think is critical that the topic seemed to be limited to stipends.  And right off the bat, the group agreed that we're really talking about an entire compensation package.


	When we look at the general issues that affect all of the players, the number-one issue that kept coming up was the program purpose.  What is really the purpose of the support that is being provided, the area of scientific research and development and even education that is trying to be targeted?  So that needs to be taken into consideration as a major variable.


	Yesterday it was clear that the levels of support must provide adequate levels of day-to-day operations, both for the institution that has to come up with cost-share and the students, so they can actually survive during that training period and not be drawn off because of financial needs to support their families, et cetera, that they can actually buy the time necessary for them to complete their training.


	The cost of living increases were mentioned yesterday and regional issues.  Right now, we do not--at least the NIH stipend levels are not regional specific.  Health and other benefits are critical.  These continue to increase each year, and these are not automatically built into many of the stipend and other measures of support that are provided.


	Issues of diversity have to reign throughout many of the decision-making processes at all levels.  The disciplines that are involved, what is driving the need?  Is it the individual trainee or the research enterprise that needs these bodies in their labs and the expertise at the end in the academic and industrial settings?  Again, supply and demand.


	Equity, quality, and accountability, I think all of these are separate issues.  But they do play upon each other, and they have a synergistic effect.  Equity, that someone is supported on a research grant that's doing quite similar research activities at the same level as someone on a stipend.  The stipend may be reimbursing more in that individual's pocket, but how does that relate to the compensation package that they were offered as an employee?


	Quality by increasing--I think that was well articulated this morning that just by increasing the pool, are we then compromising the quality, and at what point is that balance not struck?


	And accountability, both from--because these are, in many cases, our tax dollars that are being utilized.  And it makes no sense to be putting more and more money into programs that don't work, or that there is a high attrition rate, or those individuals are stuck in positions that they really are overqualified for and did not train to obtain.


	Specific issues for funding organizations.  I'll run very quickly through these.  There are regulations and guidelines.  But having worked at the NIH for 14 years, I know that there are policies and practices.  The difference there is that's the way we've done it and will continue to do that.  Well, is that written in law, or is that in practice?  And those issues have to always be bubbled up in these decision-making processes.


	Reports and assessments.  I think that's clearer hopefully to everyone that the National Research Council evaluates many of the NIH training programs every five years, as mandated by Congress.  So there isn't a report that spurred some of the increases that we're talking about, at least from the NIH standpoint, of the stipends increasing 38 to 40 percent over the last four years.


	Number of new applicants incurring grantees.  The balance of the success rate.  Do you increase the support for the individual applicant at the cost of the volume that you can actually support or the needs of supporting more individuals?  Success rate turning people off from just not even turning towards a fellowship or stipend because it's just too high a goal or brass ring to achieve.


	Training versus employment, we've talked a bit about.  But I think that's critical because it does reflect on the regulations guidelines and the balance.  Mission-oriented issues come up all the time with funding organizations, and I think that's critical when you really look at the differences between NSF and NIH in terms of the missions for making sure that we have the best and brightest individuals doing the research and supporting the research needs of the nation versus the education of those individuals to go on and teach, et cetera.


	Other organization stipend levels.  I think that even the co-organization and moving forward with NSF and other organizations is a step in the right direction.  We had input during our session from someone from DoD as well.


	And then outcomes.  Outcomes, outcome, outcomes.  I think someone said yesterday it was mentorship, mentorship, mentorship.  But I think when we're looking at support, we need to always remember outcomes.


	Quickly, academic research institutions and faculty.  Amounts of the cost-share, are some institutions that are not able to live up to the expectations of funding organizations and what it would really take to successfully merge with organizations such as NIH or NSF, and even some of the disciplines, are those being taken into consideration?


	Tuition fees and benefits.  It's very easy for us to apply a formula, but is it--it's not so easy on the other end to see how the remnants of what's not covered--at the end of that formula, how those are being pulled together.


	Equity.  Again, I think that that is critical at the level of an institution faculty member that their increases in stipends for someone that's working right next to another individual similarly trained, same career status.  These are day-to-day operational issues that the individual PI has to deal with, particularly if they start outpacing the 30 years of experience of a technician there and how that's all balanced.


	And one of the important issues that was raised during discussion was flexibility, that many of our guidelines, et cetera, tie the hands of the academic or research institutions and faculty from shifting pots as needed in support on a moment's notice, when individuals' funding gaps occur and are extended.


	Last, but not least are the students, trainees, and scholars.  The financial burden that has to be balanced and taken into consideration that it's not that this is to substitute for somebody's employment for long term.  But really, if your heart's in the right place, but the bills are not being paid, the answer is on the wall that you need to take things into consideration and you may leave a field and training that is very dear to you.


	Family responsibilities have to be balanced.  Training versus employment again comes up.  Quality of training.  This is key towards just having the money to go or to survive.  It cannot substitute for the quality of the training that's expected and deserved by the student, trainee, and scholar.


	Quality of life, professional development, and a point that Dr. Freeman made in our group was coherence of career transitions.  Does it make sense to have graduate levels at a very high level and that postdocs are not even a smidgen above that?  It just doesn't make sense.  There has to be some financial and professional logic that's applied to setting these standards.


	Thank you.


	DR. RAMALEY:  Ah, well, you failed to offer a segue.  The segue is at the beginning of your presentation, which is I think we all accept this is a partnership.  And so, let's now hear from the remaining partner, the institution.


	DR. SIMS:  Thank you, Judith.  We had a large group and a very wide-ranging discussion.  I will try to put some order to it.


	First of all, we seemed to acknowledge that there should be a greater involvement of people at the university level in the discussion that ultimately results in public policies.  And people generally felt that there may have been inadequate discussion with people at the ground level, as it were, when some of the public policies that we are now dealing with were established.


	But the primary focus of our discussion was on how the university then translates public policy, once it's there, into first the benefit of students or at least holding students harmless from these policies and, secondly, to sustain the excellence of U.S. graduate education enterprise and hopefully improve the practice of graduate education.


	There were a whole series of discussion that related to models of graduate education, and they were really built around the two sources of types of support from federal funds that were mentioned earlier in this conference--the sort of entrepreneurial model, I will call it, where they are add-ons to faculty research grants, the support of the students.  And the other is the traineeship model.


	And so, the general consensus was that we are going to have both of these models for some time, and we need to deal with the entrepreneurial model to make sure that we sort of reduce the


self-interests of the faculty that might be there, in terms of the pressures that they're under in dealing with their own professional development and ability to get grants renewed and so forth, sometimes over the best interest of the student and the educational part of their program.


	And we need also to find ways to deal with the student's professional development in each of these models in a way that preserves the integrity of the basic core of doing the research.  And then when we got to research, the acknowledgment that we have to have incentives for people to deal with this growth of interdisciplinary aspects of their research.


	Now there were a number of suggestions.  And by the way, we decided that "best practices" is not a term that most of us liked very well.  So we decided that what we talked about was "best ideas."  And if we had the money, the time, and the place, these would be turned into best practices.


	So the incentives for making sure that we address the issue of the larger aspects of graduate education in terms of student professional development, building the incentives for doing interdisciplinary aspects into the work, and so forth, really are tied up with other things at the university like promotion and tenure and the ability to convince faculty that some of the models that I'll talk about in just a moment really do benefit them.


	So we got into then the discussion of how this translates into the support of students.  There was general--a lot of people at the meeting liked the idea of the first-year, fifth-year model of support, of assuring the students that they had first-year support to explore more fully their own interests and the overlap of those interests with opportunities for their graduate program with various faculty, various areas of research, and so forth.  And that they had support at the end to pull this together into a world-class dissertation, publications, and so forth.


	Now the offshoot of that is that we finally, I think, came to a consensus that we really would recommend that the federal agencies look at the flexibility of their programs and consider having additional flexibility in the programs.  NSF does allow you to spread their three years of support over five years.  But you can't break the year supports, and there were examples of places where they found it advantageous to get students fairly early, like in the second semester, involved in the TA training program so that they improved their communication skills and so forth.


	Another model that was suggested that works with some of the nonfederal funding fellowship programs is a declining reliance on the fellowship support.  So that may be full funding the first year, 75 percent the second year, 50 percent the third year, and so forth.  So that you stage the types of support, the mix of supports to respond to the sort of critical transition issues that Barbara Lovitts talked about.  Appropriate types of support for the types of expectations that you have for that point in the graduate program.


	Let me see here where I am.  The idea that the--whether you have a rather heavy reliance on this RA through faculty type of support mechanism or traineeships, that there needs to be a greater effort at the university to communicate the shared expectations between faculty and departments, between faculty and students, that everyone understand what the goals of the graduate educational program are and the process.  There is a consensus on how one conducts this to meet those goals then.  The communication and clear understanding of expectations was a very strong point in the discussion.


	The other issue that came up that hasn't been talked about a lot in this conference was the trickle-down impact of some of the stipend policies in other areas.  For instance, in the arts and humanities, where if the institution is having to shift institutional resources to make sure that STEM students are held harmless, as it were, from these policies, that the flexible funding that you have to sustain the excellence of programs in areas which do not get such robust support is somewhat compromised.


	And everyone thought that the issue of how you address the allocation of institutional resources, field allocation, and so forth, that was mentioned this morning as an important aspect of this program.


	There were a number of programs that were offered as examples of models of how to promote interdisciplinarity, how to engage students in communication, skills building, and so forth.  I will include those in my report, which I will try to get to you late this afternoon by e-mail, Judith.  I don't have time to do it now.


	I think that the last thing I would leave you with is that my own contribution to this was that the way I was--would have been able to handle this if I were still graduate dean at Iowa is that I had a provost who was extraordinarily supportive when I told him that what I needed was a tremendous amount of flexibility to respond to some of these issues as they came down.


	So I had a line of credit of up to a million dollars that I could draw on.  Of course, I had to balance the budget over a period of five years.  But I had the assurance that the institution was behind what we were trying to do in the graduate college, to move graduate education forward and to hold students harmless.  And that allowed me the flexibility.


	So the flexibility needs to be there at the highest levels where allocations of resources are made at the university.


	DR. RAMALEY:  Yesterday someone commented they came in under time and under budget.  Congratulations to you all.  This is wonderful.


	I do know that at conferences like this, when you listen to a report from what I'm sure was a wide-ranging and very interesting conversation, that some of you are sitting there saying, "My idea didn't get on that list."


	And so, I will give the audience five minutes to catch that idea that didn't get on the list that you most wanted to be sure the participating agencies heard.  So what did we miss, despite what I regard as unusually fine summaries of--and which you'll get applause for eventually, but not just yet.


	So what are we missing that you think is really important that you wanted to be sure was recorded?


	DR. SIMS:  Well, if they're not going to speak up, I can tell you one thing that I forgot to say is that--


	[Laughter.]


	DR. SIMS:  Is that graduate--what we said about graduate education applies also to postdoctoral training and education.


	DR. RAMALEY:  Okay.  It may be at this point that your mind has turned to glue.  Would that be a reasonable assumption?  Well, in that case, let's have a round of applause for the panel.


	[Applause.]


	DR. RAMALEY:  Now my job--you may stay, or you can be disassociated from this.  My job at this point is to talk about where we go from here.  And I need, in the interest of disclosure, to let you know that I'm teaching a doctoral-level course in federal policy and higher education.


	And so, I sat all day yesterday as well as now, listening to the reporters, with a framework in my mind of how you think about federal policy because--


	[Phone ringing.]


	DR. RAMALEY:  Tsk, tsk, tsk, tsk, tsk.


	[Laughter.]


	DR. RAMALEY:  Tsk, tsk, tsk.  And I want to tell you what that framework is because we are at a particular stage, and it's important to know what that stage is in order to understand what sense I, at least, have made of what I've heard.  And I'm basing this on Jim Anderson's "Public Policymaking," which is a particularly fine book with all sorts of great examples.  I noticed, by the way, NSF is never mentioned in the book, and therefore, I intend to get in touch with Mr. Anderson.


	But anyhow, the first stage is always problem identification and setting an agenda.  And that's the fun part, of course.  That's equivalent to defining what the questions are if you're doing good decision-making.


	And one of the most interesting features is how are problems that become the target of public policymaking actually decided upon amongst the incredible universe of potential things we could think about?  And why do some problems get on the agenda and some do not?  And what's interesting is there was a little bit of conversation that sort of addressed that yesterday, not directly, but I could attach a little bit to it.


	The second is formulation.  Creating, identifying, or even borrowing courses of action for resolving or addressing public problems.  Now what's interesting is that the family of related activities, at least in the NSF portfolio, goes back so far that it would be very, very hard to reconstruct that history with any great ease because the first of our programs was actually set in motion in 1952.


	But you can follow the borrowing and exchanging as you move forward, and we did look fairly closely at not only the contemporary list of graduate programs, but also the NIH versions, and there are some fascinating differences that I'll come back to.


	The third is adoption, deciding whether you're going to take action and, if so, which action to take.  The fourth is carrying out the policy.  And the final one, which is where we are with this workshop is evaluating.  That is, determining whether a policy is achieving its goals and whether it has other often quite unintended consequences.


	And among them are who gets advantaged and who gets disadvantaged by the policy?  Are there demands to change the policy or program or even eliminate it?  And have new problems been identified not necessarily because of the workings of the program, but because of the nature of institutions in society that demand our attention?


	So that's the kind of logic that was in my mind as I listened to what people said yesterday.  And the other part that was in my mind is the partnership question that Walter brought up.  What is the federal role in shaping higher ed and in influencing higher education, and how does this contrast with the role of state policymakers or institutional leadership or governing structures?


	Because a lot of what was being said yesterday was some interesting commingling of that.  But it all, like pin the tail on the donkey, somehow got pinned on the particular programs we were talking about.


	The second issue is what affects the eventual impact of a particular policy or suite of policies, and something that I've talked about before with some of my colleagues, how much coordination and interaction should there be amongst federal policymakers?


	We have, as we heard from my colleague Bill Berry yesterday, an effort through the National Science Technology Council going back over a number of years to coordinate across all the agencies that have something to do with science and technology, whether it's about research or it's about technology or it's about education or some combination of these things.  But how far should we coordinate?  And how should we be thinking about that?


	And the final sort of element of that is there are many ways in which federal policies and funding priorities do affect higher ed quite directly.  But there are also a number of ways in which higher ed is affected indirectly.  And it's a lot of the indirectly that we were exploring yesterday.


	So let me tell you the five sort of questions and observations that I've gathered out of what I've heard, and I was listening carefully to what the three reports gave, and there are some minor modifications I'll make on the fly in this.  But I'll admit that I wrote this last night in the peace and quiet of my own study, where none of you could confuse me.


	So the first question is, what is the proper role of the federal government in supporting graduate study and in encouraging and investing in exploring innovative approaches to graduate study and the postdoctoral experience?  How much is "the market" going to take care of?  And how much is so critical to the national interest that, like any economist teaching Economics 101, we have to have some form of government intervention in order to ensure that some very top priority things do get done?


	I was absolutely struck by a couple of the charts yesterday that showed just what proportion of full-time science and engineering graduate students in the latest year for which we had numbers, which was 2001, are actually supported by the federal government.  All of the federal government, including some of us who are with you here, and that was only 20 percent.


	Forty percent were supported by institutional funds, and pretty much the rest were self-supporting.  And it was extremely interesting also that, sort of picking up on the last point that Les made, there are haves and have-nots in this because it has been in the federal interest to push life, medical sciences, and physical sciences.  And so, the data there for the proportion of the students supported by the federal government were quite high compared to the various helping professions where apparently genteel poverty is in order and where the national interest can best be served by local market conditions.


	So the question that I posed to myself in listening to yesterday was, what do we expect from that 20 percent?  What should be the federal packages compared to institutional support?  And there are some interesting tensions.


	Should we be setting an example with the way we package our support, or are we simply to fit into campus patterns and make sure that we draw attention to some things we believe campuses should be paying attention to?  So we provide some support for engineering, for example, or physical sciences.


	Another challenge is do we actively try to shape institutional priorities, or do we simply buy a piece of the action?  And that really changes how you think about the organization of our programs, the conditions we set, and the extent to which we do or don't care about the unintended consequences rippling out in all directions from either the stipend level or the institutional or educational allowance, or our expectations about the experience of the students supported by the federal government and the extent to which they do have some kind of coherent pathway toward a variety of career choices, for instance.


	Within that, there is another challenge.  Within NSF, and I don't recall, at least while I was listening to the conversation, that anyone pointed this out.  But within NSF at least, only 12 percent of the students we support inside our share of that big 20 percent actually are in our three signature programs, GK12, IGERT, and the graduate research fellowships.


	The rest are supported on research grants and contracts.  And there's a big difference and an important difference to think about because the proportion of those students is interesting when you realize that NSF has little, if any, actual say over who's chosen, what they do, how they're paid, what their package represents in total.  Because our policy goal in that case is simply to fund what the investigator says are the personnel needed in his or laboratory to do the work.


	And so, if you follow that point of view, if an investigator chooses to use the money for a different kind of personnel that in his or her view is more cost-effective, which gets at one of the points Walter made about the cost of comparable labor, and it's thought of as labor, then there are no particular policy goals about the students themselves.  It's about getting the work done.


	So our goal in the research is just to make sure that the assets are available that an investigator needs, and we try to pay our so-called fair share of that.  But in our freestanding or signature programs, whether it's the three graduate programs that we talked about a bit or it's designated postdoctoral programs in some of the research-related activities directorates which, in fact, have an even smaller share of the total--the last I knew about 300 postdocs were supported by those special programs compared to several thousand that show up in the research awards--we do rather intentionally interfere with institutional policies and practices.  But we also unintentionally are shaping a lot of trades and associations and interactions.


	So the designated programs are the only place where we set conditions, define stipends, designate either an educational or institutional allowance.  And since these students not only have complex financial support packages during the course of their graduate study, I really was interested in the study that NSF did, looking at the Survey of Earned Doctorates, about just how complicated those packages are and how federal and institutional and self-support get all woven together in extremely complicated ways.


	We really need to think about what we're actually doing and what influence we're really having.  And so, should we try to peg--at NSF, for example, our cost of education is some index of tuition increase, and we do our best to keep pace.  Should we discount as NIH found it had to do because it didn't have the money to achieve what it was able to think through from first principles without actually reducing the number of students it supports or not.  And I'll return to that.


	The second issue is what are the appropriate policy goals for investing in graduate education, and what are various agencies doing to support graduate and postdoctoral study, and what are they trying to achieve?  And I sat down last night and put a list of all the different things I've heard through the national science technology policy discussions, and some of these commingle within particular fellowships or traineeships, and some are quite separate.


	But when you look at the variation of these, it won't surprise you then that the individual intentions of certain policy goals will lead to somewhat different decisions about how those federal programs are designed.  The first is to attract more U.S. citizens and permanent residents and something called "nationals."  I've never been able to figure out what means, by the way.  I've asked several times.  I don't know what a national is.  But anyway, to the study of science, technology, engineering, and math, and to increase retention and successful completion of study.


	The second is to broaden participation in these fields.  The third is sometimes described as to attract and support "the best and brightest."  The fourth is to prepare a new generation of students who will approach their research differently, and who will interpret their role in society differently as public scholars, and who will have had experiences crossing boundaries or integrating their work with broader societal goals and needs.  And you find that in a number of programs.  IGERT is probably an example that it would especially come to mind, but so does GK12.


	Another one is to encourage institutions to think differently about how they educate graduate students or postdocs and how they could engage them in a broader range of applications with their scholarship.  Another one which NSF does not support, but a number of the other federal R&D agencies considers is to attract people to government service, both to manage S&D portfolios and to work in federal R&D facilities.


	Another one is to create the research capacity to address particular national R&D goals.  In recent years, those have been articulated by the Office of Science Technology Policy and the Office of Management and Budget in an annual memorandum that lists some of these things.  And finally, just to support good research.


	So I may have missed a few goals, but I think the list is enough to point out that each fellowship, traineeship, or assistantship program is probably designed to accomplish slightly different goals, and so it shouldn't be too surprising that they are somewhat differently organized.  And each may also, as a result, have rather different unintended consequences that we need to understand because we really are at a stage of evaluating these policy goals and the policy levers that we use to try to achieve them.


	Which gets to the third point, which is what are we learning about the effects of federal stipends, institutional changes in tuition levels and forms of support, and the size of the cost of education allowance or institutional allowance on a variety of things?  And we've talked about several of them at this meeting.  And these are all things that relate to our collaboration and our intended or unintended need to be in partnership in this matter.


	The first is campus policies and practices and how institutions are supporting their graduate students not only in STEM fields, but the ricocheting effect on the humanities.  Some of the social sciences are not fully covered, many of the learned professions for which some support is provided.


	The second is the pattern of financial support offered to students in the course of their graduate study, which turns out to be extremely complex.  And perhaps the interaction of federal programs and campus strategies are making that more complex.


	One that we spent a lot of time on and came up in a couple of ways in the panel just now, the quality of the students who wish to pursue STEM careers and what fields they want to pursue.  The subsequent experience of those students--how long it takes to complete a degree, whether they complete a degree at all, how well they're socialized not only into their program, but also into their field, and how well they're prepared to pursue careers in academia, government, and the private sector.  Understanding that they won't necessarily want to learn all those things, but what choices do they have?


	The persistence of students, time to degree and time to I heard it expressed as independence.  I just jotted down time to decent employment, but anyway.  The decision of minority students to pursue graduate study.


	I particularly enjoyed certain people yesterday not because there was something very distinct about them, but because they were talking about things I hadn't thought about as much as I had thought about others.  So I'll mention a couple.  Forgive me.  It doesn't mean I don't love other people.  It's just I learn more from these folks because of my own background.


	Suzanne Ortega had some really good questions, and I'm going to repeat what I heard her say, not necessarily what she actually said.  Because if you're like me, you're not listening to me really either.  You're listening to your own reaction to me.  And so, you will all leave this gathering quite sure what I said, which is, in fact, what you were thinking, which is not the same thing.


	So she asked the question, and this picks up, in fact, on what Joan Lorden talked about.  I loved the way Joan put it.  It was just sort of shocking, but Joan's always been shocking.


	[Laughter.]


	DR. RAMALEY:  We do not know who's coming to graduate school.  We don't understand the nature of their experiences while they're there.  We don't know where they go when they leave.  Oh, other than that, how was the play?


	So what do we know about the graduate experience at different stages of graduate study?  We need to learn a lot more about the causes of attrition and whether there are optimal financial packages for different stages, but also are there optimal other strategies?  Because although this whole conference started with stipends, nobody wanted to stay there because it's one of a set of interacting things that are critical to understand at once, which is why folks who go into this line of work have learned to be somewhat like the flying Karamazov brothers.


	I don't know if you ever saw the flying Karamazov brothers.  But they would juggle--they were, of course, not brothers.  The only way you knew that they had some connection to each other was they all looked the same sort of level of hippydom, and they all wore funny little hats.  But they juggled strange objects of different sizes and shapes and degrees of sharpness, and we all have to do this.  So stipends are part of a set.


	Are there particular critical points where an appropriate intervention, whatever it is, could improve progress and completion rates?  Are there changes in the composition of the graduate student body in fields of interest that we really haven't focused on?  And I'll come back to that.


	Because the image of the student underneath or inside the policies that most of us have, either on our campuses or in state scholarship programs or programs for adult returning students or in federal policies, probably bears little, if any, resemblance to who are students really are now, why they're going to graduate school, and what they hope to achieve there, which Joan also mentioned.


	What affect, if any, do federal decisions about stipend levels or benefit policies have on the climate in departments, the social structure of those departments?  Who succeeds and who doesn't?  And if it's true that some investigators are starting to shift their lab teams toward what they view as more productive mixes of personnel, what's that actually going to do to the science that gets done?  Not just the education that's achieved, but the science.


	So I would conclude, after listening to yesterday, that it's silly to try to buy students, which, of course, is exactly what NSF has been trying to do in recent years.  But we don't have a conclusive evidence of that.  But it also seems evident we have to rethink our indices of quality since it's very clear that what we use doesn't tell us much about quality at all.  Some of you said that more loudly and clearly and with more confidence than others, and that's just because you're more used to public speaking.  The rest of you were thinking the same thing.


	How could we predict whether a particular student will likely be able to negotiate that particular transition that we were talking about yesterday in going from dependency or being a good student to independence?  But then I started thinking about, yes, but that assumes that our students will get to be independent.  And I started thinking about the composition of the professoriate, and then I began to think a little bit about what I know about what's happening in the private sector and in government.  But I didn't have time to think through all of that.  I'll just do the professoriate because I know that best.


	I think most of us were astonished when we began to see the evidence that one out of four of the new faculty being hired today by all of our institutions are, in fact, full time and tenure track.  The remainder are either part-time or fixed-term.


	We also were probably a bit surprised to learn what proportion of time do all those other three out of four faculty members devote to scholarly work?  And the answer is less than 10 percent.  Unless they have a research appointment, in which case they don't do any teaching.  Or usually not.


	So what we're doing is we're uncoupling the very things that NSF at least has spent a good bit of time in recent years trying to bring together, namely the integration of research and education.  So what kinds of jobs are being created?  And what does innovation mean in this new world?  And what does independence mean?


	And I don't have answers to these questions.  I'm invoking the privilege of a faculty member, even though I'm not a faculty member except a little bit at the University of Maine, to rejoice in the question and take no responsibility currently for the answer.


	[Laughter.]


	DR. RAMALEY:  But as a federal official, I eventually will have to take some responsibility for the answer, with your help.


	The fourth question, which we spent a good bit of time on, is how should we set levels of stipends in the cost of educational or institutional allowance if we're federal agencies?  And if you're a campus, how do you do a comparable set of tasks, setting the level of your stipends, but also deciding on what you're going to spend on behalf of the education of a graduate student, and how you will define that, and how you will account for it, how you will defend it?


	What are the appropriate reference points to use, and how would we adjust the levels of these components of a support package over time?  There is some thinking that comes from much more elaborate investigation of this at the undergraduate level that's useful here.  There is a big difference between the actual cost of education and our sticker price and what students actually pay for their education.  And so, what should be the index we use?


	It wasn't clear to me.  I didn't have a chance to ask Wally Schaffer yesterday when he said cost of education whether he meant tuition as the stand-in for that or an actual cost of education.  And it does matter because they're quite different.  Since tuition tends for undergraduates to be set below the real cost, and for graduate students in general, it be set above the real cost.


	So there are many interesting questions to get at with respect to what our focal point would be as a reference point for setting both our stipend levels, if they include having to pay for some of the student-based costs.  And if they don't, in the case of NSF's trifecta of programs are institutional or educational allowance.


	There are also some very important questions that have not been developed very well at the graduate level, although they've certainly been the subject of a lot of economic analysis at the undergraduate level.  About how much of the actual cost of an education, not the price or the tuition, but the actual cost should be defrayed by society in general?  Either through federal or state approaches for the most part, except for community colleges, where it may be actually county or regional.


	How much should be defrayed by the student and/or his or her immediate family?  Either as an adult student or dependent student.  And how much should be absorbed in one fashion or another by the institution, either through fund raising or through strategies for providing service?


	For the undergraduate, the rule of thumb most people like, which has long since begun to unravel, is that the student should be expected to pay about a third of the real cost of their education in the form of tuition.  And how that's then defrayed is another matter, depending on their ability to pay it.  And the rest of us, society and institution, pays the rest.


	What would that number be at the graduate level, and should we assume that any federal policy should defray the full cost and hold harmless all parties?  So a good question to be raised as a policy issue.  Because the assumption seems to be that as the curves of whatever cost means and the actual pattern of both stipend level and, more importantly for this argument, the cost of educational allowance cross, that somehow NSF needs to make whole the institution.


	Well, I'm not so sure.  And I think it's important to think that through.  Maybe we should.  But that's a fundamental policy issue because, in fact, institutions have been laughing all the way to the bank in one sense for many years before that.  Because when we started, it was--the cost of education was actually 133 percent of the actual posted tuition at that time, and the intent was to provide opportunity to build a real package of support for students beyond the actual cost of an education that would enrich and enhance their experience.


	Well, what's happened?  What have we learned?  The other part of this is what are we learning about the influence of stipend level on student interest in pursuing graduate study and on student persistence?  And I think your interpretation of what we heard yesterday and I'm sure what Richard Freeman said today, which I only got by way of seeing your overheads--which is not the same as a conversation with Richard


Freeman--but led me to think that we have a long way to go to figure that one out.


	When NSF was justifying its rapid growth, and I know this because I was the one that had to do the justifying, we were basically starting with the fact that the arguments and complaints being given us in recent years are that a student on an NSF stipend was eligible for food stamps in many states.  And therefore, we should be offering higher stipends.


	And so, what we came up with was the expected starting salary of someone completing a bachelor's degree and going into the workplace and the likely indebtedness, and then the amount we could afford to imagine that we could provide to a graduate student that would be sufficiently robust that they would not elect to go into the workplace, and that's a judgment call.  But we ended up saying, well, that's somewhere between $26,000 and $30,000 a year.


	And you probably know in policy circles, if you can get the attention of Congress, you go as far as you can get because it will be a while before you get their attention again.  This is something I think that you may have heard from Dan Stanzione, those of you who cornered him and said, "Why would you go so high?"  The answer is because we may not get any higher for a long time.


	And so, we will have a conference like this 10 years from now, and you'll say the stipends are too low.  I predict this.  Remember.


	[Laughter.]


	DR. RAMALEY:  So anyhow, trying to figure out what it should be in any logical means, that was actually the logic that I developed post hoc, I might add, because I wasn't present when the decision was made to try to improve stipends, which had, in fact, been stuck at what was it, $18,000 or $18,500 for several years, and the decision to go after stipend first and then cost of education allowance.


	Now what happened with cost of education allowance is we are now no longer in the heady world of doubling the NSF budget, and so we now have to figure out, rethink a rational approach to what that element should be and what we can afford to do.


	So another thing follows.  We're seriously both building on this conversation, the data that were submitted, and the conversations that have been held, and the advice we received.  We are already actively studying the cost of education allowance, and not only in our own right but, we hope, in consultation with our colleagues in other agencies.  Not necessarily to index to each other, but to take advantage of each other's thinking in order to come up with a well-grounded warrant for whatever choices we plan to make.


	The final issue is, are our policies and approaches to implementing our policy goals based on an increasingly outmoded idea about who our students are and what's happening in the STEM workplace?  And aren't we supplying students


ill-prepared for the real demand?  And how can our fellowships accommodate alternative paths to advanced degrees?


	There were a number of things about that in the discussion yesterday and a little sort of indication of it today.  But I'll give you a couple of examples of what I had in mind when I said that.  It's very similar to the problem of the undergraduate experience, where the so-called traditional student is no longer traditional.


	One out of six students are studying full time are age 17 to, say, 24, still depend in part on their families of origin or their adopted families for assistance in deferring the cost of college, and expect to graduate within four or five years.  Everybody else is something else.


	To varying degrees of nontraditional, in fact, typically I would say, the U.S. Department of Education defines very clearly a series of degrees of nontraditional to the point where you get really, really, really nontraditional if you have half a dozen of these factors at once.


	So what I began to understand, when Cliff Adelman, who just loves to stir up the minds of his audience, was showing the incredibly complex pathways of the undergraduate experience, the number of ways in which people complete an undergraduate education and the number of times they move from one institution to another not in orderly transfer, but often in co-enrollments and very complex arrangements.


	I, of course, knew all that and felt vastly superior to the rest of the audience because I had lived that world in Portland and was very proud of what I knew until he put on the last slide in that particular pre-stage.  It said, "And it's beginning to move into graduate study."  And he had some evidence of the number of people who go to more than one graduate program, the number of people who stop out and return with a few hours of graduate study, the number of people who may, in fact, be enrolled in graduate program and a community college at the same time, getting some additional skills.


	And so, when I began to realize, oh, my God, it's spreading.  And so, the kinds of things I was getting asked about, because if you're a federal official in a situation like this, everybody seeks you.  Usually when you're on your way to the bathroom, unfortunately, and not when you're returning, when you would have more attention to offer.


	[Laughter.]


	DR. RAMALEY:  You know, you really should note where you position yourselves in these matters.


	But anyhow, I was being asked what about the person who starts graduate school with the intention of completing a master's but gets very excited and wants to go on to the PhD, and by the way, your programs don't allow that student to have a GRF--gulp.


	What about the adult returning student mid career, who decides to go for a doctorate but doesn't have any of the traditional measures of quality that you look for, and you really don't know how to evaluate whether they should get a GRF?  But the GRF wasn't your intention in the first place.


	I don't have to worry about the other two because campuses make those decisions.  But you would have the same questions raised for you.  So a number of times yesterday, we were talking about those issues, the mid career professional that wants to return to obtain a doctorate or someone who starts out with one goal and shifts to another.


	The second issue, which was brought up this morning, but I also heard a little bit about yesterday, is the international student or worker and what effect are they having on graduate and postdoctoral education, but also on the labor market and the cost of obtaining certain kinds of skill?  And the third is the master's student


who--or the student who wishes a professional master's degree.


	Now in each of these cases, because I have harassed about the professional master's many times, one of the issues that comes up is, but what is the role of the federal government?  Not whether such programs are important, but should the federal government attend to these matters?  And the answer may be yes, but we need to arrive at that in a principled way.


	To what extent should NSF, for example, be putting money into innovative strategies for master's education or providing individual support for students pursuing master-level education?  And my answer to that would be only if it serves compelling national interest that relate to the mission of NSF itself, which I haven't bothered to go through with you, but involves creating research capacity in this nation to be tapped by others and also scientific, technological, and quantitative literacy in the citizenry.


	So you might derive from that whether we should be doing that, or maybe the Department of Commerce should be doing that, or maybe NIH would be doing that.  But the point is, rather than trying to load every single thing that ought to happen onto any agency, you need to think about the mission of that agency, its policy goals, and when it is in the compelling national interest to put money behind a particular project.


	And so, I at least will go back and talk with my colleagues about some of these additional aspects of the graduate experience and the postdoctoral experience that deserve our careful attention because they are evolving right in front of us, and our models are very traditional in character.  We assume someone going directly to graduate school from college.  We assume someone going directly into postdocs from graduate school.  We assume that the postdoc is really a short path to independence.


	And of course, all of those patterns are being broken up, and we need to understand what's in the compelling national interest?  How do we attract the best and most diverse and most innovative and creative people to not only the pursuit of STEM careers, but contributions to our knowledge of STEM?


	So those are the basic things that I both heard and what it made me think about as I listened yesterday.  And I was attending very carefully to the three reports from the groups, and there are a couple of things I tried to add sort of on the wing because of what I heard.


	I have entirely used up a pad of paper I stole from the University of Michigan.  There is no page left, and it was a full pad when I started.  And so, I at least have gotten a great deal out of this conference, and I want to thank all of you for your deep commitment to graduate study, for your willingness to engage with us, for your understanding that this is a partnership, and for your hopes on behalf of your students and your institutions that are our hopes as well.


	And with that, I'm happy to close the conference.  But I'll stay a few minutes so you can then corner me about the issues I didn't discuss that you wanted to hear.


	Thank you.


	[Applause.]


	[Whereupon, at 12:31 p.m., the meeting


concluded.]
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