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- alleviating this situation are discussed: voluntafzjsarly retirement,

higher educgtion will peak about 1980 and thereafter beOin to decline:

+  TRENDS IN FACULTY POSITIONS AND THEIR -

IMPACT ON U.S. SCIENCE .

by Richard C. Atkinson
' " Deputy Diréctor
_National Science Foundation

.

+

This paper examihes the impact that trénds in faculty positions may have

on science in- the United States. Evidence is presented that indicates \

that there is a need'to create new juniot faculty, positions on aur .

university campuses. Three possible complementary approaches to

N

voluntary mid-career change, and Senfor Scientists Research Grants T

~
1

In fall 1975, total enrollment in American colleges and universities
/ LY
was over 11 millipn, a record number; but an end to the period of

) A}

enrollment gro th seems in’ sight. It is expected that enrollment in

. - . a
As for oliege and university faculty, however, there is less concern

about/overall numbers than about trends in age distribution. -Faculty

are/becoming, on the average, older. For faculty in scichce and ff;

efigineering fields in doctorate-granting institutions, the . ¢
/ _— o ’

medign age rose from 40 to 44 years between 1969 and 1973. " Not °

sdrprisingly, the.proportion of facultp with tenure is also rising.
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i In light of these trends, there is;concg;n,aboﬁf/ma ntaining the
. T ’
vitality of the research and teaching base in colleges and .universities.
Among the'possible courses 4f action that.we shpuld consider is the
o | i

need for creating new junior}faculty‘positions on our university campuses.

~

Before turning'tO'that‘issue‘

enrollments, the major driving force behind the growth of higher

1

) “ - education in the 1960's and one’of the reagons for anticipated problems

° | R |
\\\\\\\ahead. - ) o . )

Muc of the growth in higher education during the last decade and a

PR

half wa in response to demographic factors. The number of 18-year-olds

is now more than 60 percent greater than in 1960 However, as shown -

A Y
in Figure 1 which is based on numbers of children aﬂready born, the_peak

1
of the demographic tre\d has almost been reached. In 1979 the number

-

’ ]
o of lS-year:plds is expected t\\total just under 4.3 million. Afterwards,

. v A
the number decreases each year. By 1990, just eleven years later,

»

Y

the number '4s projected to be down over 20 percent. The demographic
trend for the 18 to 21 year\\lds, the traditional undergraduate age

LN )
group, are similar--peaking in 1979 and declining thereafter. The

~ -

N , . . -,
school entrants, is expected to continue to increase through 1984 and

‘ ‘ 4

- "/gi“ul S g
* l, I '»-7‘l e

e

number of 23-year+olds, the tragitional reference group for. graduate

o

1/Department of Commerce, Bureau of the Census, Population Estimates.
i and Projections,"Series P-25, Numbers 519, 541, and 614, (Washington, D.C.
20402 Supt of Documents, U.S,. 60vernment Printing Office), 1974 .and l975.

1

7

it is helpful to look briefly at R

»
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Not surprisingly, total degree—credit enrollment in all fields in

four-year olleges and univer51ties is expected to peak in 1980 ‘at

dbout 7 4 millioﬁ“
N

with _about 20 percent of-“the enrollment being .

\\ A o-

. 2
raduate students. \Enrollments are rojected to decline thereafter,
g 5 proj

~

-

The National Séience'Foundatien has'made projectio

[}

ns of enrollment for

advanced degrees in science and eng1neering f1elds.3

According ‘to _

. the_prOJectlon believed to be most likelyi—it gives‘double weight to

’
.

the trends’gg_xecentﬁyears--total enrollment for advanced degrees in

~3

is expected to be about 210 thousand by 1985,

science and eng1neer1ng\

[

ahout 15 percent below the peak reached in 1979.

M

L - - oy
’ ® ~ — . ,‘ b . ’ r_.

s reached a high

f 41 thousand in 196R ‘and by 1973 had declined by 12 rcent\\\This )

®

...............

Enrollment for advanced degrees in the physical science

-

decline 1s expected té*continue, according to. the NSF ﬂrobable prOJectIOH,

w1th the 1985 figure progected to be about 55 percent below the 1968

figure S ¥ ‘ S oo
' * i

The expected production and utlllzation of doctoral scientists and A

I

engineers in 1985 'is also wprthy of attentibn Based on recent '

. AN
pProjections by both NSF and the Bureau of Labor Statistics, there is ' 4
/ ¢« : R

¥ - W

. B | ' !
- , |
2/Department of Health Education, and Welfare, National Center for
" Education Statistics, Pr03ecuions of qucatlon Statistlcs to
1984-85, (Washington, D.C. 20402: Supt. of Documents, u.s, .
‘GoVernment Printing Office) 1976. ’

/ . -~
q"3/Nationa1 Science Foundation,

b

Projections of Degrees and Enrollment in
Science and Engineering Fields to 1985 (NSF 76-301), (Washington, D.C.

. 20402: Supt 0of Documents, U.S. Government Printing 0ffice),1976.




~ engineering, although spot

lshortages may occur in some specialized subfields.

S~

the Probahle projection in the Foundation's study,‘total science

L]

and engineer\ing faculty in four-year colleges and univers

ities could dr0p'
-+ -to about 230 thousand in 1985, a decline of 7 percent from“the 1972 level.

about 25 percen during the 1972-1985 period b

.

. According to a biennial NSF survey about 80 percent of the doctoral pﬁysacal

)
: »

scientists employed by four ~year colleges and un1versit1es were under 4ge 50

‘and nearly 95 percent were under age 60 in 1973. For physicists and

[

astronomers, as Figdre 2 shows, 83 percznt were under 50 and over 95 percent

\

Rnherent in these age distribution data i

[
that the pattern over\

under 60 in 1973.-

S an implication B

the next decade or longer will be that of a relatively
5

senior faculty, most o& whom will be tenured,

|

Data from the Foundation's
1975 survey are now be1 g processed'

»

and will be available this summer.

n“-/ -

. ¢ V¢// '
As mentioned above, a substantial proportion of full- ~time faculty have

tenure. An NSF study’

conducted in 1974 of 126 selected doctorate—levgl

v physics departments found that 78 percent of the faculty Were tenured.

of .
- Y
the 15 fields surveyed only chemical engineering reported a, higher proportlon
of tenured faculty. For gll the sc1ence and eng1neer1ng fields ' .

L o
/ . ’

Y

/National Science Foundation, Projections of Science and Engineerin Docforate

Supply and Utilization, 1980 and 1985 (NSF 75-301), Washington, D.C.
20402: Supt.:of Documents, U.S. Government Printing Office), 1975.

-é/NatiOnal Science Foundation, Characteristics of Doctoral Scientists and

Engineers in the United States, 1973, Detailed Statistieal Tables,’
Appendix B, (NSF 75-312-4), (Washington, D.C. 20402‘ Supt. of DocumenCS, -
u. S Government Printing Office), 1975

| . S -
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surveyed, 70 percent of the faculty had tenure.6' o ) 7
. ' ‘ .. o

TLis same NS% study found that between 1968~and 1974 the proportion
of young doctorate faculty in physics departments dropped by from kY percent

. to 18 percent. (The study defined "young facult gs those who had
% ; A lose who

held the doctorate for seven _years or less) By comparison, the

®

proportion of young doctorate, faculty in chemistry departments dec11ned -

from 34 percent to 21 percent between 1968 and 1974; for mathcmatics

departﬁents, the proportion dropped from 47 percent‘to 35 percegt.

|
. b '
How does this situation compare in the "Top 10".versus the "Good" , .
. - ;. .

departments identified from the Roose-Andersen survey?’ ~ The "Tqp Ten%

‘physics departments for which data were available for both 1968 and

1974 are'compared with an equal number of "Good" departments in

_ Figure 3. (The "Good" departments were those rénking, roughly, between

th1rt1eth and f1ft1eth) In 1968, the proportlon of young doctorate

i V-

faculty in the "Top Ten'"Digtlnguished and Strong" physics departments-

. -

for which we had data was 38 percent; by 1974, the proportion had '«

dropped by over one-third te..24 percent.. For the "Good"/physics’.

departments the drop was much sharper, from 35 percent in 1968 to 10

H
¢
N L]

perc%nt'in 1974. Both groups of departments.were fairly close
| . .
,togetner in 1968 in the proportion of young faculty, both lost

o2 N
R . . - N
I >
.
/ » i

Q/National Science Foundation, Young and Senior Science and Engineering ‘
Vacul_y, 1974: Support, Research Participation, and Tenure, (NSF 75-302)
) (Washington, D.C. 20402: Supt. of Documents, U.S. Government Printing
Office), 1975. . : ‘ ’

o

7 .
B “/Kenneth D. Roose and Charles J. Andersen, A Rating of Graduate Programs,
(Washington, D.C: American Counc®l on Education), 1970. - '

£
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young faculty between 1968 and lg74 but the "Good" physics departmenté

AN ’
- -

suffered 'the greater loss. * The ten "Good departments also had a

Be e e

N

substantially higher “level of tenured faculty 1n l974’than dldﬁﬁhé >i

‘ A{.:_:g' .’ Y N B 3 ' .
‘i"Top lO", 83 percent compared to 73 percent . L e L
O . . : . _
' N : . R} . ) ) * ’ ’1""‘5‘/5'. ;Awi%’:t " (‘::\j “_‘-—h:"_ ‘:
The Situatiom in chemistry and mathematics3 however, was somhghat N
v : T

~ -y i

dlfferent‘ Agaln comparing the "Tap 10" departments and ten‘"Good"

-~ 'c v Lracm

hdepartments in each field, one finds in, 1968 almost no d1fferenoe= _;i’ A
A _%5;7-' R Y 4 ;}":‘:&4‘ -
tween the ‘two sets of departments By 1974 in both f1elds the, gL, s

'5
S

»\\°

?rﬁ-c;}-» . i s~
f %
=%,

praportlon of young doctorate:faculty had dropped to roughly 60 percent

-of the 1968 level Chemistry and mathematics dlffered,frpm phys%?gr ,}ﬁ;' ;éi"
N . ¢ ) L

“in that the decline in the proportion of‘young faculty in’"Good"

a
-

-departments in these two fields was;not”very much dlfferent from the——~

.)\

decline experienced by the "Top 10" departments. In physlcs,fft-may . ‘
) ‘ .

7 -,
be remembered, the "'Good" departments had a much sharper decrease. than

-

’
\ \ A

did the "Top 10" departments. With respect to tenure, however, the * -

. . \ . . . \
.Situation in chemistry and mathematics was similar to that already noted-

+ -

in physics. In all three fields, the "Good" departments reported

higher proportions of tenured faculty than did the "iop 10" departments.

.
' s
. A
¢ ‘ ¢ S A _ - -F '

- ° \

Taking into account the factors just discussed; namely; the projected
¢ i, L .

- decrease in physical sciences faculty by 1985, th? age distribution

.

- k4 T
of physics fazultv members, and the current proportlon of young * > h
doctorate faculty in pﬁysics departments, it isg obvious there will // P N
. , .
not be many places for addixional y0ung faculty if traditlonal staffing
° .t L., N
practices are followed. , . . © .
‘ \ . * ] A ° L
- ’ —_ °- v ® ~
. # .
° ] ‘e v} 4 H
) -] o ‘° . .>°
4 ° é ¢ - ! ) 11 .0 . '6 7 iy
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\ < A ~

It is possibledxo change staffing practices to increase the

proportion
N ’¢‘~ . of young-doctorate:faculty The' most draétig,change would be to fill \\
.. i,;;:; a11 vaffancies -in the’ “ranke of! senior ffculfy wiﬁh young«doctorates ’

~and to ‘retain no young faculty for more than seven years past, the doctorate.
-

"1—iAdmwrtedly;—Such—a~poltcy—would prdb"big never be ado

——— e m ﬁ .-
e R T

pted but 1t\would

NTONC o
) result in a steady rise in the proportion of young doctorgte faculty, prbv1ded

\

In thi connection,

7 that the QVerall size of faculty remained constant.,

it is 1ntere§t1ng to look atqprojections specifi

cally for physics

, departments made by Dr.

Charles E. Falk, Director of the Nat

-

Sc1ence Foundation S Division of Science Resources Studies,

-data from our- 1974 fa*ulty stdﬁy

Dr. Falk s assumptions‘differed from f’

those stated, above in one respect--the 16 percent of young physics

/

1ty

faculty who had tenure in 1974 were retained-—all other young facu

did not stay for Jmore than seven
. v

years past the doctorate. Then,

- assuming the size of thc physics

@

%

faculty were to remain constant and

.all vacancies fof senior faculty due to attrition were filled by ' /t

young doctorate faculty, the Proportion of young faculty in phy51cs

departments would rise to 35 percent in 1984

» as shown by the upper

dashed 11ne in Biguré 4.

The 1968 proportion of young doctordte .

- faculty was 38 percent.

*

PrOJections using the same assumptions excepﬂ the one pertaining to

constant faculty size are shown by the two lower lines in Figure 4o e
\

If ohe assumes that total phy51cs fa ’l?y will be reduced by 15 percent,

some increase in the.proportion of foung doctorate faculty in; 1984 will be
. <

: h poss ble. oWith a 20 percenf\redu tion, there would ‘be” almoét)
T

. at

no_ change

\

~_ ¥, .
tzﬁio of young to senior faculty over:f§§\197#-1984 period. . .

3 12 |
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) ParEnthetically, it is obVvious that morale problems w&uld”bé acute

.
~

among, youno faculty who know there 1s no chance of getting a perman

;position 1n their department. That, in turn, may be expected to

. dimlnish research vitality. )

-

’ *
Evidence from a recent Higher Educatlon Panel survey, wh1ch is discussed

more fully below, 1nd1cates that the most deslrable proportlon of

young doctorate faculty in the opinion of physics department heads,
. (3

. .8
is 27 percentc—/ Since the, level of young faculty in 1984 under

+

/
’

Dr. Falk's f1rst progection could reach 35 percent, it appears that

some add1t10nal young faculty can be retained_besldes those who already

had tenure. Spec1f1cally, 1f the oal 1sllaz‘have 27 perceh&fafﬁ?itfya

~ doct rate physlcs fachty it 19&47’Z§;uc 20 percent of the young
faculty in residence at un1verslties between l9J4 and 1984 could
be glven permanent pOSltlonS if one assumes a four-year turnover
 rate for young faculty.. Here it is also assumed, of course, that

the overall size of physics faculty will remain constant and that

the vacated senior positions would be filled by young doctorates.

‘ .
»
« 1 R 5

- g \Q
8/ " -
#—/Frank;J. Atelsek and Igene L Gomberg, Status of Young '
Doctorate Faculty in S&lected Science and Engineering Departments,

1975 to 1980, (Washington, D.C.: American Council on-FEdilication,
Higher Education Panel), 1976 (in preparétion). . »

. s

9
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~

The Higher Educatio anel survey mentioned above does not present an
o A '

[

encouraging picture of the‘current situation. This sufvey, like the

+ »

1974 NSF survey, was directed to department heads. ‘In the 89 physics'
“departments that responded to both the 1974 NSF survey and recent HEP
. surveys, the proportion of young doctorate iaculty had dropped .from

19 percent in May, 1974, to 17 percent in Decemher, 1975; Furthermore,

the dep?rtment heads estimated that in 1980 the proportion of young

)

" faculty in physics would be down te 15 -percent. The projections were

roughly the same in the top departments and in the sample as a whole.
¢ T . - z

* ’ » e , : ) ,J
¢ . 3

AS

Two=thirds of the responding physics department heads Stated that the
\ . .
proporfion of young' faculty in theif departments is now.too low. By 1980
. L -t «
four out of five physics department heads believe thdt the figure will be

too law. The survey also asked the department heads' opinions..about

. . ’ -

what would be the"most desirable"percentage of young doctorate faculty.

’ .
As Figure 5 shows, the "most desirable" figure was.27 percent while

-

the actual wa's 17 percent. By comparison, chemistry departments had 21
- percent - young doctorate-raculty; "this was below the '"most desirable" L

level of 26 percent. On the other hand, mathematics departments in 1975 were
. S |

at the level considered "most'desirable", 31 percent. o7 s

’, -
. -

In the "Distinguished and Strong" departments-the 1975 proportions of _
young doctorate.faculty, particularly in mathematics, were below the

"

overall levels for all responding departments in their respective
disciplihes. The heads of thege departments essentially agreed‘with their
counterparts at other institutions in their estimates of the ‘' most

désirable" percentages.

.
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- Based on the evidence, I believe there is the need for creating new junior
faculty positions on our university cahauses. How is this to be done? —

One approach is to encourage early retirements. The previously mentioned
r
v HEP survey. indicated con51derable/SUpport for this: course. Furthermore, °

_——_‘_//
as the TIAA-CREF reported in January 1976, over the past decade increa31ng

‘Proportions of retiring part1c1pants have been starting their TIAA
annuity income at ear11er ages. The proportion starting their annuity

income before age 60 rose from under 5. percent in 1966 to nearly 10 percent
~ ' )
in the first eleven months of 1975, 2 -
!‘ .

Why consider early'retiremént plans for factulty? As I have already

observed, -the futufe capac1ty of our colleges and universities to,h1re

young sc1entf§ts is %imlted both by the prO]ected turndown in en*ollments
:‘and by the facy that tepure tracks in un1ver31ties are filled to a
[ 51gnificant degree with app01ntees frou the expan51on éra ot~the 1960's who
‘ will not reach the customary retirement age until the 1990’5

It seems hlghly 11ke1y that there will be a serious §10wdown, in some * .

w

cases a virtual freeze, in the hiring of new faculty. Yet, most

/
N . o

/observers believe that a regular infusion of young scientists is a

~
¥

/ ‘Gecessary condition for :a healthy and vigoroué academic scientific-enterprise:,
- [ L4 p - , . ) ; ) ‘ ' .
o - , .
A | be11eve there are a number of faculty who would like, to pursue a- T

second carcer,possibly on a part- time basis, avay from the institutions
, kS tot
R ) ' o " ’ N\ o

¢ . 4 . ) T .

[

y

ineachers Insurance and Annuity Association, The Participant, (New York,
N.Y. 10017) January 1976. ’ ' - o
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#&ith which they are presently affiliated but are inhibited from doing

so0 because of the loss of some of their normdl retirement benefits.

A significant flow of such faculty into new careers tn public or

private‘service=-assuming, of course that such positions are available--

plus| the creation of attractive opportpnities for voluntary early
~ . . .

retirement could open up a large number of academic positions for young
4 .

-

‘scieTtists. ’ ' T : -

. ) L
. ' v 3 >
In my view, any plap for mid-career change or early retirement should

be-voluntary-—stated otherwise,’ mutually agreeable to both the university

i

. -

' i . .
and tLe individual involved. To be most effective, the plCn should

enable faculty to make a mid éareer change between their mid th1rties
¢ — 'y
to mid f1ft1es and to .choose early retirement in the1r late fifties i
and early sixties. -The Foundation recently requested proposals for a survey, of
2 - .

institutional practices and an assessment of poss1b1e 1ncentives and

. . . N . .

options felating to voluntary m1d-career changes and early ret1rement for
" /

_ unlversity and college faculty in the sciences. The study findings

e - , \ ’ ¢
which should be available iﬁ late summer, will be w1dely distributed7;p

-

give the situation a publlc airing. The Foundat10n would Like to be
* \

able to offer to the academ1c communlty a set of fea51ble pollcy option

- «

which can serve. as focicof glscussion and ‘action. - - y .

: . :

0 ’ - .
. .
. 4

Oyﬁer options are also under discussidn. It has been suggested that thére

El

be a program to increase the amount of time iq_outstanding scientist

o . : [

cotild devote to research by_reducing his or her teaching load. This

. . . . . .
v, . .
' e ‘ s N
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My proposal in\this regard is tentative and hasenot been formally presented

/7

to either the e écutive branch or thé»Congress. The features of the

i

proposed'prq%ra have not been worked out in detail, but thé,major ideas .
¥ » . - ‘ T

are as .follows:

’

Sc1entist Grant wolild be one who had a 1on£ careet of producti;e reséarch,
who was in his or her early to mid-fifties in age, and who was still
. nigyrous, creati e nd produttive.' By providing'approximately haléitime
saiary support, the rant would enable the person to‘devote full-time
% - . .
.to research Jurlng most of his or her remaining years at the inst1tut10n

r . ° i
H . .

s
In the selection‘prhcess,\the following criteria would be con31dered
: 1

. ReCOgnition of accomplishment of senior se1entist appllcant and
13

.. . \

o

"thuality.of the applicant's research proposal; ) .t \

outstanding peérf evaluat ion;- #

\

- - d

'+ Existence of age distribution problem in the applicant's departmegt

.
»

and scientific .discipline; . : v s

* Quality of applicant's department in' relation toiall;atbet;departhents_
in the field; ’ S . o -
* Relation of proposed work to;hational need (strategic advances in

L d ’

tHrrdi9c1p11ne and/or.promise of appliq‘tion in"area of national need)

-

i

$ince the grantee's teaching effort weuld have to be’assumed by another

faeulty member, P condition . of the grant would be that the university use!

the released salary funds to hire a young>facu1ty mbmber in the same

department to assist with the teaching lPad.(JThns, this scheme would
?a. . L) .,

19
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o . ] .
- * P .
. . - %

yield additional benefits in_that,it would aid~4n the infusion of

young faculty into-theﬁteaching ﬁody and it a¥so would help to decouple

research from undergraduate enrollment. ‘

. . ! ~—

’ &
If such a program were tr1ed as a pilot effort, the initial awards might

be for up to $25,000 a year for a three year period with the p0551b11ity }

of g one~time renewal for an additional threé years. At this point,

this proposal is jﬁgt'one of several intriguing possibilities.

It seems clear that some of the treads in faculty positions are not
encouragiLg and may in fact be disastrous in terms of their impact on ’

universities and in turn on U.S. science. .In all candor it should be

- - - - ra

'S

recognlzeh that new Federal initiatives aimed at solving this problem may -

. Y

! / ¢ .
be limited. Budgetary constraints are real and are not’ likely to be

{ - l / ~
’

eased in the near future. Those in universities and colleges,

3 . \

particularly institutions with large research programs, bear great

respon51bility for develop1ng local initiatives aimed at creating new

junior faculty posﬁtions. I believe that we-all agree to the importance

3 po—

of this task. : | .. ,' .o . .




