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ABSTRACT

The research component in the natural sciences does
not have to be changed. Ninety-three percent of the students surveyed
by Ann Heiss for her book "The Challenge to the Graduate Schools"
felt that the research component of the natural sciences contributed
to their scientific development, and 85 percent felt that it was
intellectually stimulating. Eighty~eight percent of the faculty
surveyed felt that dissertation research component should remain
unchanged. In contrast, only 43 percent of the graduate students in
English thought that research contributed to their development. This
happy conditicn in the natural sciences is due to the mutual
dependence of professor and student. The student does his first
research on a professor's problem and does not do his own research
until his last year. This seems to work to both the professor's and
student*s benefit. In the social sciences and humanities, students
tend to begin on their own and professors tend to view their role as
teachers and advisors as a duty role. There are also differences
within the natural sciences. The chemist tends to get his doctorate
in 4 years, and often takes a 2-year postdoctorate. The physicist
takes generally 6 years for his doctorate under the same professor.
The 4=~ and 2- year schedule provides for more flexibility and greater
self-selection of the students. (AF)
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point of view.

mﬁh. DéﬁAiD Cddiﬁﬁ As soﬁe of yéu khéﬁwi.have.a
tendency to be an iconoclast and Boyd, when he asked me td
'speakgbpfobabiy had the feéliﬁg, "Well,
something to make-e&erybody mad," and I am afraid I am

'g01ng to disapp01nt Boyd because when I look at the re-
- search component of the natural sciences I think my own

evaluatioh is that we have no need for any fundamental

chaﬁges. I would like to try to defend that particular

Don Cooke will s&y
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Obviously being a natural scientist myself
.and a chemist in particular, I may be accused of preju-
dice.

But how is it that I can make such an odd
evaluation in these days of tufﬁoil and change and so many
"things happening, re—evaluation of programs? Well,_I
guess the latest piéce of evidence comes from a new book
by Ann Heiss, "The Challenge to the Graduate'Schdols," |

| | Ih'writing that book she made a survey of

some 3,000 students in ten universities and some hundreds
.ofifaculty membeis; There is no question that the book in
genefal,iand the fesults.of the stﬁdy in ﬁarticular, are a

long litany of student discontent.

A3

However, when you look at the fine structun
of the study 1t turns out that the natural sc1ences stand
.out relatlvely as a bright spot, partlcularly when we are
.talklng about the research component. |

| _.If my charge were brcader, rather than the
reseafch_eomponeﬁt of ﬁhe Ph.D., I could find much to be
iconqclastic'aboui because I think there is much that |
‘should beichanged'in graduate.education, much that is
wrong with the subjeét;

But let's look at how the students and

Q - ~ TAYLOR REESE and Associates
]:MC : ' CONVENTION REPORTERS
[Aritox: provi c D BU!LD!NG

B22 S:vno:.

=0




faculty:answered queStions in the survey abcut the researc
._component of the Ph.b} progfam, again limited to natural
sciences.

.As to students, 85 per cent of the students
felt that the research componeét was intellectually
stimulating; 93 per cent felt that it contributed to their
scientific development. .They are pretty high numbers
theée days, considering what graduate students are about.

| I am not saying that the book gave no
céﬁplaints of sfﬁdents in the natural sciences, but they
were generally related to other things than the'researcﬁ
componenf; teachihg assistantship conditions and stipends
.and.mahy othér thingé. But the résearch component seemed
to be‘aécépted by everybody.’

The faculty--again I am talking about the
gnatﬁral'sciences~Fin their answefing the question, 88 per
cent felt that the dissertation research components should
remain unchanged. In these days qf turmoil and sfﬁdent-
fagulfy folarizatiohlthis is a remarkabiy uhanimous con-
Sensus. Too, one.would havé to- be thoroughlybrave"to'say
we are going to change all that.

| | Pafenthetically I might add for my chemistr

colleagues a quote from Ann Heiss! book. After reviewing .
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~all the studént questionnaires she concludes: "From
" responses of the students, the doctoral program in chem-
istry is apparently the ideal appréach." (Laughter)
| One mighﬁ ask t@e guestion of why it comes
out thisvway. And there are truly remafkable differences
between the various afeas when it comes to student.evalua—
tion of their dissertation research. If I remember cor-
fectly, instead of 93 per cent of the students in sciences
- replying that they thought the research contributed to
their dévelopment,_the'figure in English, I believe, was
-43 per‘cent; That{s a big_difference. Tﬁere-are striking
differences across‘%he areas and I nmight try to spéculaﬁe
a bit 6n-why.this is, | | |
| | is there a 1esson.here, say, for the othef
 areas? ‘I thihk that the fact that the natural scienceé
seem to work rélatively so much better is a happy con-
1 fiuence of two basic conditions.that.apply, I am afraid,
‘only to the . natural sciénces. |
First, begihning gradﬁate students rarely
"have the matufity'fo pick a particular research problem.
He often has an-dpﬁion of the sort of things.thét he would
‘like to do; buf it‘is ﬁhe'professor's problem. So the

studenﬁs need.thé_professor.
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- Secondly, in the natural sciences, the
professor needs the student. He needs the student to
— maintain his research effort and his reputation depends

upon the student. So they botQ have substantial need fof
each other and this happy marriage of roles and ambitions
probably explains the relatife lack of discontent for
-sﬁgdents in the natural sciences; again, on a research
component.
| "I would like to emphasize theylhave other

complaints. |

Of‘course, one could argﬁe that this is a
poor<way.to traih,stﬁdents, that all you are dbing is us-
ing them as a pair'of hands, and I suppose to some dégree
this is true, B#t there is another side to the coin.alIn
‘any weil run program students in the natural sciencés\\
.gradually-déveldp'into‘independent inveétigators‘and mé@t
“,séientists know that:the student in his last year of his}-
research is nbrmaily completely doing it on his own with‘l
a‘sméll input from the professor and that is, of coufse,
wﬁen we gi&e him nis degree. |

Now if we were to change that system, say \
to allow sfudent$ to pick their own problems and be more' '\
iike the other_areaé; then one can give sdme idealized
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arguments for this; let him develop his own imagination,
let him think about ﬁhe problems. The only argument I

would have against that is the problems would be trivial
and the advancement.of Américan écience would come to a

N

halt. g
4Now in the sociai sciences and humanities

thé situation between the professor and the student is
very different. Nofmally students will choose their own
problems; it is his respénsibility, hopefully he gets some
help frem his professor. But what he does in his own
research, in his,bwn publicétibn has no effect on the.
professor!'s reputétion, or at bést.only indirectly. The
professor's name i§‘rarely on thé publication. And given
ﬁheSe two different roles;‘I_think most professofs in
éocial sciences and humanities look at their rqle as oné
46f a duty roie. Théy are professors, the& ar 2 supposed to
_teéch students, fﬁey getfpaid.for teaching students and'
.airecting'research'énd schoiarship of;graduateigtudents,
and he accepts.théﬁ d@tyf But neither one is very.depehd~
ént'on fhe other; | |

o The.Sfudehts frequently, after fhey pass
'their admission fo[éandidacy éxamindtion go off somewhefe

else tétally independently of a professor and write the.
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' get a thesis in the mail, a student that you hadn't heard

“was alive.

think the same thing is true in the area of physical

_reputation.

%o say the natural sciences does seem like a different
‘ball gane ahd that I see no pressing need for radical
change. Thére‘are, of course, problems. I might make one

éuggestion:' In locking at the modes 6f.graduate education

. somethihg like four years'fu1l time study, where the

thesis, and as all of you know, every once in a while you

of for five years and the professor didn't even know he
I might add, too: that the situation in
mathematics and physical s2ience theory is not unlike, say,
the social science professor. I think students in mathe-
matics contribute very little to a professor's research
except perhaps the'very bright ones, and the professor

really does his Jjob in those areas as a duty, too. I

SCiénce'theory; Students are just not capable of making

much of a contributidh to the'professof's research and

So I think that's why I would-be inclined

in chemistry and'physics for example, one finds two very
different types of philosophy. It is evidenced by the

fact that chemists will normally finish their degrees in
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- | physicist will get his Ph.D. in more like six years of
:full time study.

| What 1s the difference between the two
programs? Well, I think it hag to do with traditions ané
what the physicslprofessor expects in level of competence
of his‘student compared to what the chemistry professor
expecté, and I thiﬁk the chemistry profesror has ;ower
sights on this one. There is probably the idea, too, that
‘physics experimeﬁﬁation is more complex, takes longer to
build'and experimeﬁté are more difficult, but I think
basically it.is a questién of what the physies professor
expedts in the way of competenée fromlhis student which
.admitﬁedly in all’éfeas is &a purely afbitrary decision.

But there is another difference between .

chemistry and pﬁysics is that many chemists, on finishing.
their degreé,ﬂtake,a year br‘two of post-docforal study.
-_Phyéicists.genéfally do not fdr the obvious reaéqn they -
have been long'aﬁ‘it and perhaps they are tired of i%t.
But I thihk physicists:might conéi&er the chemistry system
in which4you choose a lower 1evel of competence,.put all
the students.through in four yeafs or something like it-?
. I am nof-proposiﬁg‘ény rigid_time,scheaule, it is not

applicable, I think, to science-~-and then for the ones who
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~this direction from say a four year program, expect less

“on to further study as a post- doctoral student--and I

too narrow and they had limitations on interdisciplinary

.study. Physicists,AforveXample, will let their students

are truly'interestgd_in & research career, let them take
a year or two of Qﬁy5fbst—doc. I think that package is

a better package tkéh six years at one institution under
one professor. |

'And ir the'physrcs people‘were to move in

in the way of competence-—agaih,‘it is an arbitrary de-
cision--we would save a lot of effort, time and noney by

allowing those students to self-select thcmselves to g0

emphasize "*tudent" bccau e I think in almost all cases
pést-doctorals are rea11y students.

One other point, and this was a complalnt
of the students in natural sciences from the Ann Heiss

survey. Students-felt that their research programs were

take mathematics, .and that's fine3.chemists will iet thein
students take biochemistry, mathAof phyéics. But rarely
are the.students encouraged--and often not élloﬁed--to
broaden out 1nto the more applied areas--the current

words these days are thlngs like "ecology" and "water
resources.' I believe that's good,‘really; I don't know.
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- - what a degree program in water resources would mean.
I think that students should be trained as
chenists, they should be given the opportunity, with
S— . . )

[

-flexibility in programing,vto Eake a course or two in thés
applied aréas if‘they are interested in them, but first
become chemisté éhd theﬁ after they finish, move into
thesé other areas and take their competency in chemistry
witﬁ tham. It seems to me that we don't want to clutter
up tﬁese appiied‘areaswith_incompetent or poorly trained
"éhemisté.
| Lastly, let me mention two or three medi-
evai ahachronismé‘thaf still persist in our institutions.
_The first one ié.hot'directly applicable to m& charge, but
it's a strange one, and it is the sanctity of the diploma.
| ';ﬁow,_you know, - I éuppose in‘all our insti-
‘tufiohé[the Greét Seél of the uhiversity is locked up in.
’.alvaulf énd peoble gét these diplomas and there is all
kinds of seéurify on them and whatnot.r I just'think thatls
aﬁ‘anachr§nism.v‘i_don't wént_to dd away with it, but we
| should recognizéi;t fér what it is, it is a wall}decora—
tion, particulariy for Ph.D's. Perﬁaps in the 15th
century it meant sométhing when you couldn't write to

Bologha and get the‘man's transcript and he carried his
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diploma with him, But I think that same thing applies
to our thesis,‘our,concept of the sanctity of the thesis
which, perhaps, ﬁay éo back to the days befére books were
so readily available--and now I am limiting my remarks to
the natural sciences; '
- I don't really see any need for a thesis

as we.know it;_ I don't éee why we are faced with the
| problem we weré at Cornell when a student_wanted to put
his 14 publiéations,between'the usual black;covered
‘thesis binding andithe‘General Committee séid no. I'thiﬁk'
all he would do to satisfy ﬁe is say he had 14 publications
and his professor agfeerwith him;- |

| . _bng might argue, well'sﬁppose the scien- '
tific paper is not publisﬁed? I would say in these.days
of great proliferation of scientific publications, if |
éomething is not pub;ishabié it is . not worth reading.

| - Lastly, the other medieval anachronism
that I think #t111 peréists in universities is the
sanctity of_the_Ph.D. itself. I think at one time in the

history of educational development it really meant.some-

e e A s Rt e R s s Ly e

thihg as far as certificatioﬁ goes, Nowadays I don't

believe it. I think . any ambitious, hard working student

that wants to get a‘Ph.D. can do so if he playé hisgs cards

"right. But I don't suppose we are going to do away with
Q ‘that'certification anachronism because, as the Wizard of
s 02 saild,

"You don't nee ou need a di




