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PREFACE

This is one of a continuing series of reports‘of the Ford Foundation
sp?nsored Research Program in University A@ministration at the University
of California, Berkeley. The guiding purpose 6f this Program is to under-
take quantitative researrh whiqh wil} assist university aqﬁinistrators
and other individuals seriously*cbngerned with the management of univer-
sity systems both to understand thé basic functions of their complex
systems and to utilize éfféctively the tools of modern management in the
allocatién’of educational resources.

.. This. paper investigates the plausibility of Qarious projections of

academic demand for doctorates Over the next two decades. We examine tﬁ; :

contributions to this demand by different sectors of higher education

and then offer some policy implications relevant for various decision-

makers involved in higher education.

The authors gratefully acknowledge the substantial research and

programming assistance of Sharon C. Bush of the Férd Foundation Program

for Research in University Administration, University of California. j
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I. INTRODUCTION AND SUMMARY

The future supply and demand for holders of doctoral degrees is _of

-

increasing concern to natiohal- and state-level policy makers, colieges and

universities, and individuals who are present or future doctorates. The

f

current recession in doctoral .employment. markets -hias- inflicted frustration

on many recent doctorates who could not find jobs appropriate to their

. ' training and has aroused anxietics about the Luture among present graduate ’ . ‘

students and their teachers. Allan Cartter, in his December, 1970 paperl, . i
to-‘the American Association for the Advancement of Science, drew upon and__ .
updated ﬁreviéus,work—to—suppott the view that there is nothing temporary -

about this: that, indeed, the accélefating~produ¢t@on,ofqdoqtorgges will likely

confront ‘a constant and then a declining academic demand for them in the . § -

years ahead, throwing an increasing number and proportion of new doctorates

Anto competition for other types of emplovment.

We shall not deal &t all in this paper with the questicn of supply
nor shall we investigate prospects. for employment of new docturates in
industrial and governmental research and. professional work, as distinct
from faculty aprointment in colleges and univer§ities. We Shallt;however,
test in some detdail the plausibility of recent projections of academic
4emand for new doctorates, examine ghé possible contributions to this demand
by each major sector of American higher education, and seek to illumine some
positive policy choices in the financing and staffing standards of higher
education. These choice$ have significant implications for the number of

new doctorates who will find jobs in colleges and universities.

—
“Published in slightly revised form in Science, 172 (1971).
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The method used is quantitative projection of the number of new doc—
‘torates hired in faculty positions under each of a series of different
‘policy assumptions. ‘These assumptions work in combination. The ipproach
does not, in itself, yield a fo;ccast of future academic -hiring demand,
although Cartter used it for this purpose by adopting a set .of what he
felt were "best case'" behavioral assumptions. Cartter's prejections may

themselves stimulate actions' that viviate their accuracy as ferecasts--

*

and iadeed, Cartter expressecs the hope that the supply of new doctorates
will be reduced by actions taken in response to the plausible picture of

thc future that he describes.'

e v,

Dael Wolfle and Charles V. Kidd, in "The Future Market for -Ph.D.'s;">

7Pummarized’and inte;pgéted a great deal of recent work on both supply
projections and demand analysis. Their discussion drew on documents and
f;ommen;s from an informal conference held on April é, 1971, in Washington,
D.C. The findings we present and discuss below in their completed form
‘were reported in part at that meéting.

*3 As’a point of departure for ‘this study of academic hiring demand for

new doctorates from 1970-90, it is useful first to Summarize Cartter's

approach and conclusions.

Cartter in a Nutshell

The essence of Allan Cartter's paper is that the academic job market
for new Ph.D.'s can be cxpected to absorb annually only eight to ten
thousand new doctorates until the early 1980's, a£te£~which the net demand

for new doctorates in academic positions will g0 negative, while the

et s er—— v—

2Scien;e, 173 (August 27, 1971), pp. 784-793.

ora I et
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prcjected production rate of new doctorates {s on a sharply rising trend,

already above 30,000 per year and expected to reach about 68,000 ner year
by 1980, according to National Research Council projections, or to about
48,000 per vear in 1980, accerding to Cirtter's own most recent and more

v ———

conservative projections. Historically, about half the new .dd>ctorates

in all fields have gone into nollege and university teaching posts, ro

.- L s

the predicted situatiocn is *hat other types of occupations will have to

absorb a far larger fraction of new -doctorates ip the future than they-

have in the past..

~The Critical Assumptions Underlying Cartter's Estimates and the: Hethod of

,Est’imatipn

-Caxtter built wp his estimate of the annual number of new doctorates
for whom academic jobs would be available by:

1) constructing an estimate  of each year's total FTE enrollment
from figures on the U.S. populatien LB—Z&inge group and an assumed
" slow rise in the percentage of those who will enter post-secondary
studies {and, implicitly, an assumption about the duration of stay
in coliege»of those in the 18-24 year population who are assumed ‘

to begin);

2) assuming an incremental U.S. fuli-time-equivalent-student~full-

time faculty ratio (25:1) drawn from judgments about the pattern

of the late 1960's, and using this to compute the number of full-

time’ faculty required for the projected enrollment increases;

3) obtaining the total increment of number of faculty to be hired by
adding to the increase of numbers a percentage of total faculty
representing mortality, retirement, .2and a small et out-migration
to non-academic employment sectors from faculty ranks (the total

assured to be 2% per year): and
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4) applying to the total number of faculty to be hired, a percentage

estimate of those who will need to be hired with doctoral training

(the av:rage over all sectors of higher education assumed to be
44%) . '

Radner-Balderston Diééggregated'Projections Based on Assumptions Analogous

“to- Cartter’s

Since enrollment growth forecasts, student=faculty ratios, and per-

centage of fdculty with doctoral training vary enormously among the different

sectors of higher education; we mide disaggregatéd projections ucilizing

‘the: above variables for each-of the six sectors of highe* education: pub-

Tic universities, private universities, public ‘four-year colleges, private

~ four-year colleges, public two-year colleges ahd'privatertwo;yeaf colleges.

The method of calculation is fully described in Section III. Tlic .aggregate
total from ouf sectoral analysis can be compared with Cartter's projections
as follows:'
ia) Enrollment: We used Cartter's aggregate enrollment series;
however, it was-..also necessary to take the aggregate enrollment
projection. for each year and distribute it by some reasonable
assﬂmptibn over the six sectors. Tentative,aqd-judgmental
éStimatesldistributing various fractions of the expected incre-
ment from 1969 on, developed by the Carnegie Commission staff,

were used to disaggregate the total enrollment series.

2a) Student-Faculty Ratio: We calculated an average full=time-equiva-

) ient—studént—fullrtimeiequivalent faculty ratio for each of the

six sectors from 1967 U.S. Office of Education data; the weighted
average of these six ratios is 17.3:1. This differs from

Cartter's figure in that he used the number of full-time=faculty,

not full-time-equivalent faculty, in calculating the ratio.

bl kA




3a) Rate of Death, Retirement, and Net Out-Migration: The 2% figure
that Cartter used was assumed to be constant over the-six sec-

tors analyzed; and — .

4a) Percentage 6f New Hires having Doctgral;Level Training: Cartter
used the figure of 44% for his projections, assuming that enough.
new faculty would be hired with the Ph.D. to just maintain this.
percentage throughout the next twenty years; -however, our pro= N
jections utilized sectoral percent-of-doctorate parameters from
1967 Office of Education data, and their weighted average was
calculated to be 35.7%.

The above assumptions (la) = (4a) employed iﬁfthensecéotal analysis

comprise our "No Change" model. Cartter's own projections are about 10%

highér thaﬁtéur ”No,Chaﬁge"i¢a§e infprédicﬁing tqgai:hiting demand for new
faculty at the doctotal level, for thée period 1970-1990; Cartter éstimate;—r
a demand of 123,300 while oiir "No Change" modgl*predicﬁs that 111,500 new
faculty with doctorateés will be required. Figure 1-1 compares these . two
projections. The ﬁ,é: faculty population is large;—approxim;tely 375,000
FTE positions in 1970--and the potential numbgr of years of service of

each faculty member from the beginning of full-time teaching until death

or retirement may be thirty yeéfs or more. Stock-flow situations of this ,
kind often show high variations of the flow requirements when modest

changes of assumptions are made. . ———

The Importance of Student<Faculty Ratios

5

Cartter's. projection depends critically upon the student-faculty
ratio [Assumption (2) above]. In Section II of this paper, we have there-
fore summariéed and updated previous work of Radner and Miller3 on student-

faculty ratios in U.S. ‘higher education. That. section also includes

3Radner, R. and L. S. Miller, "Demand and & .pply in U.S. Higher Educdtion:
A Progress Report,' American Economic Review, 60, (May 1970), pp. 326-334.

ey
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evidence concerning the recent history of the student-faculty ratio in
each of six major sectors of U.S. higher education, tc be used in naking

our disaggregated projections.

Alternative Assumptions

Cartter's method of projection is multiplicative; hence a change in

any one assumption, and éven.more, a change in.two or more assumptions at
the same tife, may have substantial efféects on -the number of hew doctorates

hired for academic work -each year. - .

In Ordér to. test the Sensitivity of Cartter's projections to each of
the assumptions and dlso to show the impacts on dcademic hiring of doc-
toratés if new policy standards ate adopted by :government and- institutional
decision-makers, we theréfore employed departures from &ach of the assump-
tions. used in our 'No Change" projections. These and othef projections
are fully described in Section III of this paper. S$6me 6f the alterhative
assumptions wé considered are:

1b) Enrollment: As an alternative to Cartter's series, we -used U.S-

enrollment projections recently made by Professor Gus daggstrom

of the Carnegie Cémmission staff. These enrollments ara a bit
higher for each year than: Cartter's-<in 1980, for example, 891,000
or about 9% above ‘Cartter's. Haggstrom's projections also do

not Show- the steep fall in enrollments in the 1980's that Cartter's

enrollment series doés.

2b) Student=Faculty Ratio: We utilized the fact that student-faculty
ratios have been increasing throughout the 1950's and 1960's in
the various segments of U.S. higher education’ to pose the .ques-
J tion: what if it were,considered‘desirable, and the money were
found, to permit .the weighted average student-faculty ratio of

17.3:1 in 1967 to be reduced in regular annual decrements to a
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~

weighted average over all sectotrs of 15.4:1 in 1990?

Rate. of Death, Retirement and Net Out-Migration: Remains the

same- (2%) as "No Change" case.

Percentage of New. Hires. having Doctoral-Level Training: Carttet
assumed that enough new faculty would be hired with the Ph.D. to
just maintain; throughoiit thé néxt twenty years, the -1970 per-
céntage of Ph.D."'s. However, if it is socially desirable to
up-grade the level of training of new faculty, the 1967 ovefall
percentage might be in¢remented to,a,ﬁeightéd average of 657 by
1990.

P

In brief; the coribined effect of Assumptions (1b) - .(4b) is very sub=

stantial-<for the yeat 1980, about 115% more new doctoratées would be needed

for academi¢ positions than uidef ouf "No -Change"™ projection.

Sensitivity Analysis of Alternative Projections

Recalculating our "No Change" projection of demand for new doctoral

lével faculty,/with only the change in the student-faculty ratio assumpticen

[Assumption (2b) instéad of Assumption (2a)], produced about a 17% increase

in the annual number of new faculty doctoral positions thréugh the 1970's,

and its effect is also to lessen the trough of negative demand yéars in

the "No Change' projection during the early 1980's.

The Haggstrom enrollment series [Assumption_(1b)] also produces by

)

itself a 17% increase in annual demand for new éodtoral faculty through

the 1970's, and it also eliminates the period of negative demand in the

1980's.

The change in Assumption (4b)--the percentage of new faculty hired at

the doctoral level--increases the demand for new doctorates by about 30y

through the 1970's; however, it also creates an even deeper trough of

negative demand for doctorates during the 1980's.




Sector-by=Sector Hiring -Demand for New Doctorates

In Section IV, the séctorébyéééctor demand for new fuculty with the
doctqréte_is'examined and interpreted. A sectoral analysis based on the
Cartter enrollment projection, apd on uﬁéhahging Sectoral student-=faculty
ratios and doctoral hiring pfoportions, shows that the public)universitiesi

contribution to doctoral hiring demand remains. slightly above one<=third of

N
'~

-~

total doctoral hiring into academic positions. Because private universities
are thought to have 1dw‘pro§pect%ve'enféklmént:grchh,'theif'sﬁare of

‘démarid for doctorates falls from 11% in 1970 to 4% in 1980. Public four-
year cqllégeé,'with:expecﬁed{r;pid enrollment increases, rise from 30% of

the ‘total it 1970 to 37% in 1980; whereas private four-year colleges decline
'slightly o 14% in 1980.

- ?;Blié.cwo~yea; colleges rise slightly in théir,hifiﬁg demand for new
doctorates—-from -4% in 1970 to 6% in 1980. ?rivgte two-year colleges are -t
a tiny and static market ‘éec’tjor,.

7 It may éeém—ddd—ﬁhat this sectoral analysis shows very small influence
on hiring demaiid from the enormous enrollment growth in public two-year
colleges which is forecast for the decade ahead. The reason is that,
- historically, the two-year colleges have hired only a very small propor-
tion of doctorates into available teaching positiohé, and if the fgture is
like the past, their very largé requirement for total new faculty in the
1970's will translate into a very small demand for doctoratés.

We then examine, ih Section IV, the effect in each sector of modifying

both the student-faculty ratio and the percentage of new positions filled

with doctorates, according to various hypotheses.
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Smoothing Demand for New Faculty

.The Cartter projection, becguse its driving variable is enrollment,
and because the othér assumptions are held conStant throughout the-inter-
val, shows positive hiring demand for doctorates throughout the 1970's
and then, in the early 1980's, negative hiring demand .for several years when
total. énrollilent is expected to décline. A slow recovery of hiring demand
is then shown for the last~feé years of the 1980's.

The "Haggstrom" enrollment series is-a higher one and thus results
in a slightly less bleak picture fgf thée 1980's, when the projection of new
doctoratés hired is-méae:uéing'allvof the o;péf;qNo Charige" assumptions with
thé exception of the:énrollment seriés. Nevertheless; doctoral hiring de=
mand almost -disappears from 1984 to 1986 in tHiS,pfb&éétibn.~

We discuss this problem of -peak and ‘trough in. Section V, utilizing

two approaches to the amelioration of what otherwise will be a grim period.

~of adjustment. The first approach is that of avefaging thé total hiring

demand. The sécond is to postulate possibilities of growth in hiring
démand by various meais.
Conclusions

In Section VI we offer concluding comments and policy observations,

directed to the various types of decision-makers who will be taking an

interest in this problem.
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IT. RECENT HISTORICAL TRENDS IN STUDENT-FACULTY RATIOS

We present here evidence from two sources on trends in student-faculty
ratios during the period 1950-67. Roughly sbeaking: during this period
student-faculty ratios increased in public universities and in instiﬁutions

other than universities, and declined somewhat in private universities.

Evidence from Office of Education Statistics

We first consider estimates of student-faculty ratios calculated from
statistics on numbérs of faculty and students published by the.Office of
Education. For these estimates, institutions have been grouped in six cate~

-

gories, based on a two-way classification:

a. Public, private.

13

b. Universities, "other four~year colleges," two-year colleges.
§ -

For each of the years 1953, IQSS; 1957, 1959, 1963, 1966, and 1967, and for
.'each of the six categories, we have estimated the ratio of total full—tiqeé
equivalent students to total full-time-equivalent faculty. The results u;c
presented in Table 2-]1. It should be emphasized that these estimates may

be subject to considerable error because of the non-comparabilitv of sta-
tiséics in different years and the diffic;lties of estimating full-time equi-
valents. The comparability problem is particularly severe before 1957.

Table 2-1 indicates that student-faculty ratios increased in all categories

except that of private universities: in this ‘last’ category the ratio de-

creased from 1953 to 1963 and then increased a little.between 1963 and 1967,
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Evidence from the "ACE Sample"

We consider next a sample of 372 colleges and universities taken Ffrom

a larger set of more than 900 institutions for which data were available&
on numbers of faculty and students for the years 1950, 1954, 1958, and 1962.
These 372 institutions included all those in the larger set Ehat either

(a) were purely undergraduate institutions, or (b) had substant}al graduate
enrollment in each of the four years mentioned above, but were neither
purely graduate schools nor prihﬁfily religious or professional schools.

In this sub-section these two groups will bé called "undergraduate schools"

and "universities," respectively; there ire 259 "undergraduate schools"

and 113 "univérsitiés." With a few exceptions, we had data .on numbers of
faculty and students for each of the 372 schools for each of the four -
years. Thus we were able to avoid the problems of ‘possible changes in

numbers and classification of institutions. On the other hand, our sample

is not random, ard it may well not be "representative."

After further subdividing the undergraduate schools and universities
into public, private non-sectarian (hereafter cailed "private"), and pri;
vate sectarian (hereafter called "sectariag"), we calculated the average
student-faculty ratio for each of the resultiné six groups for each of the
four years in our observation period (1950-62). The results are presenté&
in Table 2-2,

The mean student-faculty ratio clearly rose in each of the undergra-

duate groups, with the greatest percentage increase in the public schools

.AAmerican‘UniverSities and Colleges, American Council on Education,

Washington, D. C., 1952, 1956, 1960, 1964. Numbers for faculty and stu-
dents are "head counts," not full-time equivaicnts.
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TABLE 2-2
ACE Sample
Average Student-Faculty Ratios
=
Uﬁdérgfédgaté : ‘7 ‘Universities
T Private | Private
‘Non=- Private , { :Non- | Private
' ,’Public,_SecxéﬁiahlfASéCtaﬁjan:‘ Puijc _VSectarjgp _ Seqtarjan'
{1950 | 10.6 | 9.8 9.7 12.0 9.0 i 12.8 |
fig5 | 1.6 | 0.4 10.3 12.7 8.0 1.5
{agse | 13,5 | 10.7 1.6 12.9 7.9 1.8
962 | 14.8 | 11.4 12.4 13.1 7.9 10.5
7 Average Student-Faculty Ratios
45 51 162 ! 55 ! 45 14
1 . Number of Institutions in Each Group

[

Note: The figures shown in the table are actually the reciprocals of the
averages of the faculty-student ratio for each group.

Source: Radner, R. and L.S. Mi]]ér, "Demand and Supply in U.S. Higher
Education: A Progress Report," American Economic Review, 60,
May 1970, pp. 326-334.
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and the ‘'smallest in the private schools. The memn student-{aculty ratie
rose slightly in the public universities, but fell in the other universi-
ties. 1In both undergradugté schools and universities the private schools
ended the period with the lowest ratios, and the public schools with the
‘highest. Of course, one suspects that the decreases in the universities
are due to the increased frécti&n of the total enrollment represented by

" graduate students.

- Variability of Student-Faculty Ratios Among Institutions

More detailed examination -of the "ACE Samble" and of Office of Educa-
tion datd on individual institutions reveals considerable’variﬁbility of
the student-faculty ratio among institutions, even within the same cate-
—:gol’y;5 The "ACE Sample" suggests that the variabilitv of the student-
faculty ratios among insgithtions declined in the undergraduiate groups but
remained relatively stable in the university groups. A,croséfscc;inn analy-
sis of Office of Education data for 1966 indicates that considerable varia-

‘tion among institutions remains even after adjusting fer differences in

size, faculty salary, "quality," and other institutional variables.

Thus, hoth over time and among‘institutions, the student-faculty ratio

-~ = - -

is not an immutable constart, but can -vary conbluerab1v in response to

Achanging conditions and variations in institutional policy.

-

5
See R. Radner and L.S. Miller, op.cit., and R. Radner, “Faculty-Student

Ratios in U.S. Higher Education," paper presented at the Universities-

National Bureau Conference on Education as an Industry, Chicago, June 4-5,
1971,
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ITI. " ALTERNATIVE PROJECTIONS oF AGGREGATE DEMAND FOR
NEW FACULTY AT THE DOCTORAL LEVEL

Introduction

In this section we present six alternative projections of the nunber

of new faculty needed at the doctoral level, for the period 1970-1990,

A -
These projections were made for each séctor of higher education, as ex- . -

" plained below, but in ‘this section we present only the aggregate projecs

tions for dll of higher education; the examination of differences among ; 2

the sectors is deferred to the next section.

We first explain the,simplercnlcﬁlations on which the projections
are based, and then describe the various hypotheses that are combined to
senerate the six -alternative projections. This i$ followed by the projecs
tions themselves, together with some brief remarks conccrniué the diftcrr

ences among them.

Calculation-of-Projections

N

For each sector, the calculation of the projections of the number of
new faculty needed at the doctoral level involves the following variables,

which are defined for each year t in the projection:

S(t) = number of full-time-equivalent students

F(t) = number of full-time-equivalent faculey i

R(t) = student-faculty ratio

N(t, = total new facylty needed in the sector )
P(t) = proportion (fraction) of new faculty needed at the

doctoral level




D(t) = total new faculty nceded at the doctoral level.

For each sector, we hypothesize projeétions of S(t) , R(t) . and P{c)
* and calculate the projections of F(t) , N(t) , and DI(t) that are im-
plied by the following relationships (following Cartter, we assume that

the rate of death, retirement, and net out-migration of faculty is 2% per

year):
Fo) = 9 ' _
(3.1) N(t) = F(t) = F(t~-1) + (.02)F(t-1} =F(t) - (L98)F(t-i) ,

D(t)

-P(E)N(t) .

‘These eauatio~s can be cdﬁbincd?térgive'a single equation relating the
,pfojected values of totél neyv faculty needed at the doctoral level to the
. projected values of students, student-faculty ratio, and proportion of

new faculty at the -doctoral level:

3.2)  D(r) = P(R) [-g-% - (.98) %—%}i—}] , t = 1976,...,1990 .

Alternative Hypotheses

Two alternative projections of student enrollment are used here: -
(1) the projection used by Cartter in his paper, and (2) one of a family
of projections developed. by Professor G. Haégstrom for the Carnegie Com-
nission on -the Future';f Higher Edﬁcation.6‘ We shall call these the
“Cartter" and "Haggstrom" projections, respectively; they are given in
Table 3-1. The Haggstrom projection is somewhat higher than the Cartter

projecticn, especially at the end of the 1990's. However, the differerce

6Unpublished manuscript,




TABLE 3-1

Alternative Projections of Total Enrollment
in U.S. Higher Education, 1970-1990
(in thousands)

"Héggst;ém"

Yegf - "Cartter"

1970 6,303 6,697
1971 . 6,755 7,28
1972 7,0 7623
1973 7,489 - . 8,095
| 1974 8,526
1975 : 19; 8,925
1976 9,280
1977 ;79¢ 9,601
1978 ' 9,918
-1979 32 10,205
11980 ' 19,428
1981 10,596
1982 10,661
1983 46 10,607
1984 10,477
1985 10,312
1986 ‘ 10,175
1987 2 10,114
1988 : 10,116
1989 ’ 10,214
1990 10,378




" 4

! : ﬂ

-~ .—,
,MA, . - _... AS N ,.

o »

v — , *
’ o€’ SL° ] 06 sanL.ep ,39buael, (€)
; 6vL” 8€g” ‘ ©49° .| s8nlep Josssjoud s3erdossy /961 (2)
W 4 650° : 68¢" _ Evs” san|ep abeasay £961 (1)
u | S8ba[ (0] uedjp-2 | S8b8| 0] JUedA-f S8L3LSJUBALUN.
: . . [3A87 [@40300(Q 2© PaALH uoijsodoad 404 sassyrodAH sALeudadl |y
m 0°€l ”o,mp 0°€l 06l 0°0l 0°pl santep ,39buaer, (2)
m o el Ll ¥9° 12 vs'ol ! 98 L1 | 92- 11 ?9°91 sonien /961 (L)
.o “ | saba|10) aesp-2 | seba{0) 4edA-2 | SODB 0 UedA-p:| S3DI[[0) AegA~p | S8LILSABALUNY SBLILSARALUN W
| W . _93BAlud oL1qnd _ 93eALAd ' oL.19qnd , 93eAlud 2119qnd °
oLiey A[nde4-3U3pNIS 404 SISaYJOdAH BALFeUURILY
: (¢) (2) aoueut4 ajenbapy
g | (2) - (2) 830 pauMaIU]
: (1) | i (1) (4961 woay) sbueyy oN ,
: (d) 1aA9] fe40300q 3e padiy uoijuodoad | () ot3ey A3pnoes-juspnys . v
y SUQ;303£04d BALIRUADT LY 40} S&SYF0dAH 40 Aubunng
w | | ~ zee 38l .

s
B3
i

2



Q

_[RIC

PAFullToxt Provided by ERIC

never exceeds 20 percent oé the Cartter projection, and for most of the
period the difference is less than 10 percent.

Two alternative hypotheses are considered for the student-faculty
ratio. The first hypothesis assumes that the student-faculty ratic in
each sector will remain at its 1967 value. The second hypothesis assumes
that the student=faculty ratio in each Sectof will decline in the 1970's
and 1980's to a value near the bottom end of the range of values exper-

ienced by that sector during the period 1953-67 (using the ratios reported

in Table 2-1). These lower ratios are called here the "target" values for

the student-=faculty ratio, and are given in Table 3<2. Tt is assumed
- Sy - .‘ — — e = . ‘ 307N A O A -
under the second hypothesis that during the period 1970-1990 the student-
faculty tratio in each sector will decrease linearly to the target value
‘in 1990. Given the experience of the past two decades, such target values.

for 1990 would not be unreasonable in a situation with an excess supply

of Ph.D.'s, if institutions of higher education were adequatelv financed.

Three alternative hypotheses are considered regarding P(t) , the
proportion of new faculty hired at the doctoral level. The first assumes
that in each sector P(t) will remain constant at the 1967 value. The

second hypothesis assumes that in each sector ?(t) will increase linearly

to the average value for all associate professors in that sector in 1967.

The third hypothesis assumes that P(t) will incgease linearly to certain
"target" values, which are higher than thé average 1967 associate profes-
sor values, but still would be reasonable target values to achieve in a
20~year period if a sustained effort were made to increase the percentage
of new faculty at the doctoral level.

The rationale for the second hypothesis councerning P(t) 1is that the

average proportion with the Ph.D. for associate professors gives a botter

. —— e = Ea— = e - T ®L T omhoaart. oS S T m s T
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estimate of the proportion- of young facplty with doctoral level training.
than does the overall proportion for all faculty in a given sector. AFur-
thexmore, the cﬁmparable figure for assistant professors is probably not

appropriaté, because in many fields assistant professors are hired while

they ére still completing the last stages of their doctoral training and

research. ‘

The various hypotheses were put togethér in a number of different
combinations, of which we have chosen six to present in this papé:. Three
combinations of h;ﬁétheSés regarding the sttdentéfaculty ratios and the
propoft;Z; hired at the doctoral level ;te—éummatizéd in Taﬁle 3-2; these
are labelled "No Change," "Intermediate," and "Adequate Finance." Each of
these three combinations was then combined with each cfoéhé tvo alterna- .
tive enrollment projections, "Cartter" and "Haggstrom," givén in Table 3-1.

The resulting six projections of total new faculty needed at the doctoral

level are presented in Table 3-3 and in Figures 3-1 to 3-3.

Comparison of Projections

We‘first consider the effect of using the "Haggstrom" rather than the
"Cartter" projection of enrollment. Although the "Haggstrom" projection
is not méfe than 10 percent higher for most of the period, and never more
than 20 percent higher, the total new faculty at the doctoral level from
1970 to 1990 is approximately 33 percent higher under the "Haggstron" pro-
jections than under the "Cartter" projections, for each of the three cases.
The time pattern of new faculty at the doctoral level is similar.in both
sets of projections, %;th peaks in the 1970's and troughs in the 1980's,

but the differcnces between corresponding projections are generally most




TABLE 3-3a

Alternative Projections of New Faculty Needed
"at the Doctoral Level (TNFDL)
Using the "Cartter" Projection of Student Enrolliment

(in thousahds)

Year No Change Intermediate | Adequate Finance
1970 7.16 8.40 é 8.82
1971 11.90 13.68 14.69
1972 9.92 11.91 ! 13.07
1973 10.23 12.58 ! 14.10
1974 9.56 12.17 * 113.91
1975 10.12 13.15 15.32
1976 9.29 12.53 14.88
1977 8.18 11.54 13.96
1978 7.66 n.21 " 13.80
1979 8.15 12.13 15.17
1980 6.95 10.92 i 13.90
1981 6.66 10.74 | 13.81
1982 5.88 9.97 ! 3.01
1983 1.42 4.07 5.48
1984 -1.58 - .07 .06
1985 =2.73 -1.76 -2.21
1986 -4.48 -4.42 -5.84
1987 -1.67 - .37 - .34
1988 .79 3.34 4.81
1989 2.80 6.54 i 9.36
1990 5.29 _10.67. Ny 15.33
TOTAL 111.52 168.93 | 205.08

[ %]
bo




. Using the "Haggstrom" Projection of Student Enrollment
(in thousands)

Alternative Projections. of New Faculty Needed °

TABLE 3~

3b

at the Doctoral Level (TNFQL)

Year 7ﬂNo Change Intermediate . Adequate Finance
1970 11.67 13.13 13.78
1971 11.48 13.30 14.27
1972 13.09 15.42 16.91
1973 12.53 15.23 17.05
1974 11.67 14.68 16.77
1975 11.03 14.33 16.70
1976 10.07 13.59 16.13
1977 9.39 13.15 15.90
1978 9.28 13.37 16.44
1979 8.65 12.94 16.19
1980 7.40 11.67 14.87
1987 6.95 11.31 14.55
1982 4.85 8.76 11.46
1983 2.27 - 5.42 7.26
1984 .92 3.63 4.99
1985 .06 2.47 3.48
1986 .53 3.20 4.52
1987 2.04 5.50 7.75
1988 3.28 7.52 10.64
1989 5.19 10.68 15.21
1990 6.52 13.06 18.77
TOTAL 148.87 222.35 273.65

=
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Figure 3-1

PROJECTED DEMAND FOR NEW DOCTORAL LEVEL
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Figure 3-2

PROJECTED DEMAND FOR\NEN DOCTORAL LEVEL
FACULTY (TNFDL) - (in thousands)

"INTERMEDIATE" CASF
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pronounced near the peaks and near the troughs.

For any one enrollment projection, the three cases ("No Change,"

' and "Adequate Finance") differ markedly in their projec-

"Intermediate,'
tions of total new faculty at the doctoral level over the pericd 1970-
1990. Thus this total is almost twice as large for the "Adequate Finance"

case as for the "No Change'" case (for each enrollment projection).

‘However, all projections agree in predicting a sharp dip in new

fa;ulty at the doctoral level in 1985 or 1986, the lowest dip (to -5,840)
occurring in the Cartter enrollment "Adeguate Finance" case, and the shallow-
estdip (to 3,480) in the Haggstrom enrollment "Adequate Finance" case. It
is not surprising that the Haggstrom enrollment "Adequate Finance" case
minimizes the dip in the 1980's, but one might be surprised by the fact
that the lowest dip occurs in the Cartter enrollment "Adequate Finance"
case, rather than in the Cartter enrcllment "No Change'" case, which seems
to be the least favorable. However, the lower the student-faculty ratio,
the greater in magnitude will be the fluctuations in required numbers of
faculty caused by ary given pattern of fluctuation in enrdllments; hence
the greater sensitivity of required numbers of new faculty go the dip in
enrollment in the "Adequate Finance' case.

_ In the foregoing analysis we have concentrated on the examinaticn of
policies that would produce a demand for doctorates higher than that pre-
dicted by Cartter. However, two plausible trends in the environment of
higher education could imply projections of demand for doctorates that
are lower than the Cartter enrollment "No Change' model suggests.

(1) a greater shift of the enrollment distribution away from the
universities (public and private) and tcward the two-year

colleges than we have assumed; and

(2) a more stringent fiscal environment, leading to student-faculty



3
1
.,

-

ratios higher, for some or all sectors, than the 1967 student-

faculty ratios. )
In Section IV below, we have shown our assumptions about the future
distribution of enrollment among the sectors of U.S. higher education.

.While our assumption is that some shift away from the universities und

. toward the two-year colleges is e¢xpected to oc'ur, a still more drastic

shift (actuated by financing pressures on students or on institutions,
particularly private institutions) is quite possible.

Fiscal pressures increasing stydent-facdlcy ratios would also give
rise to lower academic hiring demand for doctorates than has been pro-
jected. If we assume that the weighted average student-faculty ratio of
17.3:1 in 1967 would be increased to 22.3:1 by 1981, then we can project
a 40% decrease in hiring demand through 1981, as compared with that derived

using the other assumptions of the Cartter enroilment "No Change’ mod: l.

The results are shown 1h Table 3~4.




TABLE 3-4

Demand for New Faculty at the Doctoral Level (TNFDL), 1970-1981,

Note:

When: (1) Sectoral Student-Faculty Ratios Remain Constant at 1967 Level,
and (2) Sectoral Student-Faculty Ratios Increase to 1981
Cartter Enroliment "No Change" Projection
(M) {2)
] Increased
1967 Student- TNFOL 1981 Student- TNFDL
Faculty Ratio 1970-81 Faculty Ratio 1970-81
' (in thousands) (in thousands)
-Public 16.64 38.42 21.16 21.76
- Universities
Private 11.26 10.14 13.55 5.03
‘Universities
Public 4-Year | 17.86 - 34.16 21.76 122,97
Colleges
Private 4-Year 14.54 17.81 17.22 11.53
Colleges
Public 2-Year 21.64 5.01 26.83 3.38
Colleges
Private 2-Year 17.72 0.30 20.49 0.22
Coll2ges
Total 105.84 64.89
1967 Average Student.-Faculty Ratio: 17.3:1
1981 Average Student-Faculty Ratio:  22.3:1

The student-faculty ratio averages are weighted according to the
estimated enrollment distribution in the given year.
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IV. HIRING DEMAND FOR NEW DOCTORATES IN EACH
OF THE SECTORS OF AMERICAN HIGHER EDUCATION

We have divided American higher education into six sections for this
study: the private universities; the public universities; the private two-

vear coileges; the public two-year colleges: all cther private institutions

*(chiefly B.A. granting, but including some which offer Master's degrees as

well)s and all other public institutions (again, chiefly B.A. aranting, but
including some offering post-biaccalaureate degrees), called private four-yvear
colleges and public four-year colleges in our analysis. The aggregate pro-
jected enrollment for all of h?@%er education was diskributed among the six
sectors according to (assumed) percentages us shown in Table 4-1.

However, our assumptions concerning sectoral enrollment trends need
some comment. The best information available to us was judgmental, althougti
the Carnegie Commission staff expects forthcoming studies to produce refined
estimates of sectoral enrollments. ‘Table 4-1 is constructed on the hvpothe-
sis that the public universities and private universities will experience
relatively'slow growth in enrollment, and that the latter, in particular,
will have a considerable shrinkage in their market share during the next
twenty years. With heavy emphasis on undergraduate enrollment growth, es-
pecially in the 1.70's, the public four-year colleges are expected to in-
crease their percentage of total enrollment. Private four-vear colleges,
compelled to increase student charges, face a slowiv declining market share
between 1970 and 1990. Public four-ycar colleges, continuing the trend of
the 1960's with the strong pelitical support from all lovels of geverament

that has financed their spectacular growth so far, are expected to continue

o




TABLE 4-1

Assumed Fractional Distribution of Each Year's Total Enrollment
Among the Six Seciors of U.S. Higher Education

Public Private Public Private

[ Public Private 4-Year 4-Year 2-Vear 2-Year

- Year | Universities |Universities | Colleges | Colleges |Colleges | Colleges
11970 - .242 .082 .255 .163 .239 .020
1971 .240 .080 .256 161 .243 .020
1972 .239 .078 .258 .159 .247 .019
11973 .238 . .075 .259 .157 .252 .01¢

- 11978t 237 .073 .260 |- .155 .256 .019’
1975 238 C.on 261 153 .260 .019

. 1976 .23 -} <089 -— -~ <263 1 51 ——-.265 - | <019 -

‘ 1977 .233 .067 .264 .149 .269 .019
1978 232 . 065 .265 16 .273 .018
1979 .230 .063 .267 144 22718 1. .018
1950 .226 .061 .268 .142 .282 .018
1981 227 . 060 .269 142 .284 .018
1982 .225 .059 270 1 82 .286 .018
1982 .223 .058 2N 142 .288 .018
1984 221 .057 .272 142 290 | .019
1985 .219 056 | .274 142 .291 .01¢
1986 .216 .056 275 181 .293 .019
1987 .214 . 055 .276 141 .295 .019
1988 212 .054 S Ry .297 .019
1989 2100 .053 .278 14 .299 .019
1990 .208 .052 .279 14 .30 .019

“Source: Tentative estimates for selected years, by Carnegie tommission staff,
interpolated and ex*rapolated by the authors.




that growth in the twenty-year interval aghead, ending with 307 of total
enrollment by 1990. Private two-year colleges are very small in both
absolute and percentage enrollment now and are not expected to change in

significance.

While these assumed enrollment trends seem quite plausible in the light

of recent experience, numerous factors might ch ge the trends. A substan-

tial new program of federallv-financed student aid or cost-of-edu.ation al-
lowvances might improve the ability of private universities and four-vear cel-
leges to obtain enrollment growth, with cbnsequent shifts avay from their
public counterparts.

The continuing relative and absolute growth assumed for public two-vear
colleges could be reduced by several factors. Large financial aid programs
might impel some students to enter degree~granting instituticns as freshmen
if their main motive for attending two-year colleges now is to save monev on
college attendance. Public concern may arise in the future.over the very high
rates of attrition from academic programs in the community colleges, causing
some of them to be made into degree-granting institutions and others to ex-
perience some reduction in student preference and in financing frum state
sources.

In the first set of disaggregated projections, the Cartter enrollment
"No Change' case, the sectoral student-faculty ratios and the proportions
of new faculty hired were assumed to c-ntinue the historical figures derived

from 1967 U.S. Office of Education a, as shown below:

1967 Student-Faculty Ratio 1967 Proportion of Total
Faculty with Doctorate

Public Universities 16,64 .543
Private Unjversities 11.26 .543
PubTic 4-Year Colleges 17.86 389
Private 4-Year Colleges 14.54 .389
Public 2-Year Colleges 21.64 .059
Private 2-Year Colleges 17.72 .059

Source: Table 3-2.

ERI
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Using these assumptions we projected the annual number of new faculty

. and new faculty with the doctorate for each sector from 1970-1990. The re-

sults for the Cartter enrollment "No Change' case are shown in Table 4-2.

it is of interest that the figure for total new faculty hired befors apnlving

the proportion hired at the doctoral level is quite high in the public two-
year colleges. This number approximates seven thousand annually from 1971-80
before the prejected enrollment declines of the 1980's begin to take held;
but in this projection, the very low percentage ~f faculty hired with the
doctorate (5.97) reduces to insignificant proportions the concribuLiun the
public two-year colleges make to total hiring demand for new doctorates.
table 4-3 shows the fractional distributions of total facultv at tne

doctoral level and total new faculty at the doctoral level ror 1970-81.

_This table contrasts the distribution of future :emand for new doctoral

faculty with the current allocation of doctoral faculty. Private univer-
sities, in 1970, have 17.5% of the totai doctoral faculty in all sectors
but hire only 11.47 of total new doctoral faculgy in all sectors while pub-
lic four-year colleges have only 26.0% of total doctoral faculty but place
a demand for 31.37% of total new doctoral Ffaculty.

Several policy issues and possible questions of hiring response to the
supply situation suggest themselves from the difference between total new
faculty hired and the computed demand for doctoral-level new facultv. First,
two-year colleges may well find that their traditional aversion to hiring
Ph.D.'s is replaced by greater advantage in doing so as the numPer of willing
universities will need to adjust their curricula, increase their emphasis
on preparation for teaching, and change their wavs of placing students in
jobs.

Similarly, future supply conditions mav alter the historical differ-

ences between total new faculty (INF) and total wew faculty with the



i

<.

1
¥

o

0€°S €L°91 20°0 m L£°0 M 62°0 06V 0 R R 4 4 €0°¢ : 12’ 6€°0 m 2L0 m 9t L 69°¢

082 | 95°6 S.o.m b2'0 | 670 | sl'e i 1970 | 8L ¢ 8L | 62°€ | 800 | SL°0 | €9°0 ; SU'L | 686l
64°0 J 28°¢ 100 | 8L°0 oL'o €4°L ¢+ ¥2°0 | 19°0 ° /970 m €°L { LL'O-, 2¢€70-} 90°0- h LL°0- 8861
89°L- W 174 B 00°0 m 00°0 10°0 L0 U 02°'0- m 06°0- 1t £0°0- ¢ [L°0- | 0S°0- m Nm.op_ 26°0-, 69°1L- (861
Ly y- 1 €0°LL-1 1070 m pl'0-! oi0-| £9°1- tL0- -68°L- [8°0-! €z°2- | ¥8°0- m vS l-| €6°l- 9G°€- 9861
vl°2- : 10°9- oo.onw €0'0-{ €0°0-! ([v°0-  6E£°0-i 00°L-" EE°0- w ¥8°0- ; £9°0- W 2 l-| 2 l-¢ ¢ebe- G861
85°l- 0L°2- 00°0 ; 20°0 20°0 ve'0 . 6L°0- 6v°0- €070 80°0 260~ m G6°0-; ¢26°0- 0OL°L- 861
AR M €L°§ l0°0 m 22’0 gELo G2'¢ m 6€°0 | 66°0 ! (8°0 ve e LLo- w L12'o-¢{ €L°0 20 £861
88°G6 9l'8l 20°0 6€°0 0€'0 oLr's | 02l m 60°€ | £L°2 Lv's L°0 m ¥6°0 A A B > 2861
979 22 Q¢ £0°0 m 2o £€°0 €676 -« 1E71 AN Gg°¢ £0°9 w £€9°0 ' 9L°L ¢0°¢ . ILL°¢ 1861
9%°'9 , ¥0°2¢ 20°0 ! GE'0 A0 90°L - 1071 m 6572 69°¢ 99°9 m 62°0 m ¥s°0 £9°¢ 8 v 0861
pL'g 1152 20°0 m 9€°0 St'0 09°L 9271 £€2°€  68°¢C m ev°L 1 8%°0 w 68°0 0" € 09°§ 6461
[9°L 09°¢€2 200 m ve°0 AN lt'L 4 6L1°L | SO'E m 1Lz ' 16°9 | (b0 ;9870 98°¢ L2°§ 8.61
6L'8 1 98°1¢ €0°0 m rAMY Ev0 2e L % oe"L , €g°¢ 6L°¢ m 8L'L : 6570 i 60°L S0°€ 29°§ 61
0£'6 | 89°1L¢ €0°0 Ev'o Sv'0 19°¢ M 15" 1 88°€ 20°¢ m (L7 1 180 w 09°1 A3 62°9 9.6l
cl’oL 85762 €0°0  (¥°0 9%°0 18°L : LL°L » 8V 6L°€ | 12°'8 .20°1 (81 LL°€ ¥8°9 S61
L5°6 €672 £0°0 m 6%°0 Ev'0 Fm”m £€9°1  8L'Y 662 M 0L°L 00°L £€8°1L i 6 € A A vi61
v ol mm¢.mm €0°0 - 8v'0 w0 6L 8L L M ARN . LlLe n 66°L LU L 9172 w LL°e ¥8°9 £L61
£6°6 ' 26782 €0°0 i 9b°0 R0 69 ' vLL  9v'Y - 96°2 I 29°¢ 8L'L | LL'2 ¢ L9°¢ ¥9°9 AN
06°LL |EE"€e €0°0 m (570 ov'0 | 2,2 gLz w A A W 6e°¢ m te'g 29l m 66°2 _ 2y L8 L L6l
AR 29°02 | “20°0 m LE°0 LE"0 8L'S M ve'l | 6L°E LLe m 8G°G _ 28’0 056" 1L M 19°¢ | 08"t 0.6l
104NL G aNg | 1adNd “ dNL J04NL 4NL | 104NL 4NL m 104NL m dNL J04NL 4NL 104NL m dANL

SJ40323S ||V saba||0) saba|[0) saba| 02 i saba[10) SaL3LsJaaALUN SaL3LSJA3ALUN !
Leaol *UA-2 91PBALYd *dA-2 ol1gnd *AA-p d3eAlad \W “JdA-t Ol gqhd 93 BALUd oLiqnd |
[19A8] [ea0300p 3yl 3e uoijuodoad pue soljed A3[ndoej-ju:»nis /96| Iuelsuod pajebauabbesiq]
(spuesnoyz ut)
NOILJ300¥d IONVHI ONw LNIWTTOUNI HILLYYD IHL NI “0661-0/61 “¥0LIIS HOVI Ag
G34IH (104NL) 3ILYY¥0LI0Q 3HL HLIM ALINDY4 MIN ONY (4NL) ALIndYd4 M3IN IYLOL Q3LYWILS3
2-v 318Vl
> e SO

E

§
3
H
;
;



8 g %00° €£00° 6v0° LEO® 6l’ €81 m 2ge” 282" 560° 6EL" £0g” m 96¢” Pwmp.
€00° €00° 090° LEO® SyL° M 28t’ M 2Le” w 642" : 2¥0° vl 8LE" w 36¢e" , ommpm
£00° £00° | §SO° 9e0° | bSL° ; v8L’ | sset | 9Lz 650° | vol° i AN _ LSE" m ﬂﬂm
€00 £00° 560° SE0° §61° S8L-° _ £Ge” €L2° 190° 8vL* 1A m LSE" wmm”,

" £00° £€00° 2so0’ veo’ 6GL° 981" m LveE" 69¢° “ 2L0° st 1WA M 9ce” LL6l
£00° €00° 8ve” 12 AN 29’ L8l m 1AM w 992" W £€60° §6L° 89¢" w §S6¢€° 9/61
€00’ £€09° 9%0° £€0° 691" | 68L" M 9LE" m £9¢° W oot- m 8sL” L9¢" m GGE” Si61L
£00° £00° svo° 2en” A 061° w eLe” m 09¢* M voL- a9’ §S9¢-” w pse” m /61
€00 €00° £v0° Leo” viLe me. N. yoe” M 96¢° m vLL: M q91° €9¢€-° m €68 W €61
€00’ €00° | LbO° | 0€0° | SLL | 6L { 662" _ €52° « 6LL° . 691" ; €9€" | 2se | 2L61

B €00 €00° ; 860" | 0£0° | 61" | g6L° §62' | 0§52 ; 9EL" _ 201" | ese m 25" LL61]
£00° €00° £v0” 620° A 61" €o¢” | Lyve: M vLL® w AN boe” m [G€" ” 0/6l
: ;
104NL 1041 104NL; G641 704NLE 7041 T04NL| 041 m JQuZHM 1041 104NL M 1aidL
Saba | 0) saba| (0D saba| 10) sabal0) | S9LILSUIALUN S3LFLSAINLUN
"UA-2 93BALAd | “uA-2 dL1qnd | ‘JA-b d3eALUd “UA-p oLqnd | 3jeALMd  } oL1qnd

[12A3| (e40300p 3@ uoljaodouad pue soijed A3 [ndej-3uspnis /96| Juejsuod pajebaubbesiq]
NOILJ30C0¥d 3I9INVHD ON, LINIWTTI0UNT ¥3ILL¥YD

*NOILYINA3 ¥IHOIH 40 ¥0LI3IS HOVI NI (104NL) TIAIT Iv¥0LI0Q Ly ALINIYA MIAN vi0L (2)
ANY €(7041) 713A37 TY¥0LI0Q LY ALINIY4 TVIOL (L) 40 NOILYOdO¥d AILYWILS3

€-v 319yl

186L-0461

P

A

PAFulToxt Provided by ERIC

E\.



ERIC

PAFullToxt Provided by ERIC

30

~

doctorate (INFDL) shown in Table 4-2. First, every one of the four sectors
that contributes significantly to doctoral hiring demand--public and private
universities, and public and private four-year colleges--could accommodate

a significant number of doctorates in teach;ng positions. The total of all
positions we project from the Cartter enrollment '"No Change' assumptions
not to be filled by candidates at the doctoral level in these four sectors
from 1970-80 is 11,460 or 55% of all new faculty positions.

As these types of institution, which already display historical hiring
preferénce for doctorates, experience greater and greater ease of filling
positions with willing applicants who possess the doctorate, the assumption
of fixed doctoral hiring percentages may well prove to be wrong.

The same type of hiring response may occur in the public two-year
colleges. Their total new faculty requirements for 1970-30 are projected
to be 78,890, whereas the projected number of doctorates hired is only
4,680, because of this sector's very low historical percentage of doctorates.

A plentiful supply of doctorates seeking teaching positions could alter
this pattern in two-year colleges, but there is recason to be cautious about
the prospects for this. Recent evidence from a study by Lucian Pugliaresi
of the pattern of hiring preferences in California comﬁunity colleges sug-
gests a probable resistance to the hiring of Ph.D.'s on a wide scale.7
Pugliaresi found that nearly all of the communit; college administrators
he interviewed would not hire Ph.D.'s because, they said, the typical doc-
torate tended to be dissatisfied with heavy and diversified teaching obli-
gations, resented the lack of opportunity tc do research and scholarly
work, and did not have a positive juterest in the academic mission of the

community college. The modal hiring preference of all California community

Pugliaresi, L., "Inquiries into a New Degree: The Candidate in Philo-
sophy,' Paper P-13, Ford Foundation Program for Research in University Ad-
ministration, University of California, Berkeley, 1970.




colleges in a recent year, cited by Pugliaresi, was for candidates who
had the Master's degree and several years of prior teaching experience.

Two other qualitative observations come forward from Pugliaresi's

interviews. The community college administrators did not regard experience

"real" teaching exrerience; and, while they

as a Teaching Assistant as
were antagonistic to the Ph.D., they expressed strong interest in possible
hiring of people with a Doctor of Arts degree or, in other words, an ad-

vanced degree designed as a preparation for a purely teaching career.

Alternative Sectoral Enrollment Distributions

Our sectoral projections of both totali new faculty and new doctoral
level faculty are significantly affected by the assumed trends in the
sectoral composition of enrollment, and the reader should discounf our
projections accordingly if the assumptions about sectoral enrollment
trends do not appear satisfactory to him. To test the sensitivity of
our projections to assumed sectoral enrollment distributions (taken from
the Carnegie Commission estimates), we developed an alternative enroll-
ment distribution. Under an assumption that there might be some future
disillusionment with two-year colleges, we held two-year college enroll-
ments constant at the 1968 level and redistributed their projected
enrollment increases to four-year colleges.

The effect on academic demand for doctorates is to increase the
twenty-year total to 126,000 or about a 13% increase, when using all

other Cartter enrollment "No Change" assumptions, as compared with the

base case. Tables 4-4a and 4-4b show these results.




TABLE 4-4a
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ALTERNATIVE SECTORAL ENROLLMENT PROPORTIONS--ASSUMING TWO-YEAR COLLEGES
HOLD AT CONSTANT ENROLLMENT PROPORTION--FOR SELECTED YEARS FROM 1970-1990

Sector 1970 1980 - | 1990

Public Universities 242 .229 208 ¢
Private Universities .0816 .0609 ..052

Public 4-Year Colleges .263 " .315 .345
Private 4-Year Colleges 164 145 45
Public 2-Year Colleges .231 .235 235 !
Private 2-Year Colleges .019 .015 .015 j

- Note: Annual fractions were used for the disaggregated enrollment
calculations, but only selected years are given here.

~

TABLE 4-4b

SUM OF TOTAL NEW FACULTY HIRED AT DOCTORAL LEVEL (TNFDL) FROM -1970-1990
USING (1) ALTERNATIVE ENROLLMENT DISTRIBUTION, AND (2) ENROLLMENT DISTRIBUTION
FROM CARNEGIE COMMISSION ESTIMATES*

Cartter Enroliment "No Change" Projection

{ Using Alternative Enroll-
! ment Distribution

g (from Table 4-4a)
i
|

(1)

[RRUEREp———

(2)

Using Carnegie Commission
Estimates of Enroliment
Distribution

1

i
n

Sector [in thousands] ! [in thousands]
TNFDL = TNFDL
Public Universities 37.21 i 37.21
Private Universities 8.31 ! 8.31
Public 4-Year Colleges 54.98 : 39.97
Private 4-Year Colleges | 21.01 | 19.82
| public 2-Year Colleges 2.01 : 5.90
| Private 2-Year Colleges _0.22 0.38
! Total (all sectors): ' 125.74 111.53

*See Table 4-1.
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The Carnegie Commission, recommending the establishment o: Doctor
of Arts degree programs as a fully parallel option to the (research-oriented)
Ph.D., applied essentially the same logic to the situation. $o far, only
a few doctorate-producing institutions have adopted this approach, but
with the prodding of the Commission's rocommendations, more will undoubtedly
‘do S0 in the future.

This leads us to a policy suggestion directed tovard the doctorate-
producing institutions, especially the public universities in regions
where significant cxpansion of public two-year colleges will be taking
place. Whether they adopt the apprpéch of a separate type of degree or
not, thesc institutions will need to take specific actions on several
fronts if they are to expect their graduate students ;o be actively desired
for commupity college teaching and their ¢wn claims for budgetary support
for advanced graduate programs to be well-justified in the 1070's, including
the following: '

1) overhaul of doctoral curricula for more breadth and more attention

to teaching preparation;

2) specific arrangements for tcaching internships and other means of
developing tcaching skills through supervised practice, possibly

through cooperative schemes with neighboring community colleges;

3) emphasis on the respectability and desirability of the teaching

career; and

4) establishment of firmer lines of communication with cenmunity

colleges in the placement process.
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V. SMOOTHING DEMANDS FOR NEW FACULTY

Cartter's own projection of the academic demand for doctorates shows
a deep trough in the early 1980's, with negative demand for several years
in the middle of that decade. (Because the number of faculty vacancies
created by death, retirements and withdrawals from academic work is assumed
to be a conétant percentage each year of the total stock of faculty, a
negative hiring rate can be interpreted to mean that the number c¢f vacan-
cies created by deaths and retirements is not sufficient to adjust the
total number of faculty to the available enrollment, thus some non-tenured
faculty positions are abolished in a year of negative demand, and the
people who previously filled them are obliged to find other types of em-
ployment.)

As was shown in Section I1l above, a deep relative trough occurs
during the 1980;5 in all of the projections of new faculty hired at the
doctoral level using the Cartter enrollment projections, whatever orther
assumptions are made. The cause is the expected downturn of enrollment,
and this in turn tan be forecast from the birthrate decline of the 1960's,
The "Haggstrom" enrollment projection. teing higher than Cartter's, does
eliminate the years of negative academic demand that Cartter shows for
1984 through 1987, but does not eliminate the troughs.

If there were some way to achieve it, smoothing of this disastrous
pattern of peak and trough would be highly desirable. Failure to do so
would mean the loss to academic work, and the loss of academic career
opportunity, for several years' worth of Ph.D. winners in the mid-1980's.
It would mean that colleges and universities, for a long time after, would
have @ "hole” in the age-distribution of their facultv. 1t could .amd

perhaps should mean, on the supply side, either that graduate iustitutions




<l

would begin to sharply curtail theig ent.ring graduate classes some five
to seven years before the trough or that they would take in their customary
numbers of students but expect to train them for very different kinds of
employment than that of college and university teaching.

As a starting point for analysis of the smoothing problem, we can
cstimate the size of the adjustment problem by comparing the average
annual number of doctorates hired in all sectors over a twenty-year period

with the peak and the lowest annual demand in each of four projections:

Annual Number of New Faculty at Doctoral Level, 1970-90 {(in thousands)

Average Peak Low

Cartter Enrollment - "No Change": _ 5.41 11.90 -4.48
Haggstrom Enrollment - “"No Change": 7.6 13.09 + .06
Cartter Enroliment - "Adequate Finance": 9.72 15.32 -5.84

Haggstrom Enrollment - "Adequate Finance":  12.89 17.05 3.48

The peak of academic demand in the first of these four cases is near
the average of the fourth. Figures 3-1 to 3-3 also illustrate this problewm.
We have made calculations showing how the student-faculty ratios in
the various sectors could be adjusted to "smooth" the demand for new doc-
toral level|faculty over the 1970-1990 interval. By allowing the student-

faculty ratios to rise considerably in the 1970's and then be reduced in
tire 1980's, the annual doctoral faculty hires could be held constant over
the twenty-year period. For the CarrLer enrollment - "No Change' case,
adjusting the student-faculty ratios such that each ;ector hired conly jts

1970-90 annual average number of doctorates in every year would result

in the following variations of the student-faculty ratios:




1967 Ratio Peak Ratio (Year) Lowest Ratio (Year)
Public Universities 16.64 21.2 (1980) 15.7 (1990)
Private Universities 11.26 13.6 (1979) 10.7 (1990)
Public 4-Year Colleges 17.86 21.8 (1981) 17.1 (1989)
Private 4-Year Colleges 14.54 17.2 (1982) 13.9 (1989)
Public 2-Year Colleges 21.64 26.9 (1980) 20.8 (1989)
Private 2-Year Colleges 17.72 20.6 (1982) 17.1 (1989)

Adjustments could also be made by decreasing the pergentage of new
faculty hired dith the doctorate, reducing this perceatage in the i970's
and increasing it in the 1980's: but for obvious reasons this adjustment
method is inadequate, if used by itself, to distribute doctoral hiring
evenly over the twenty-year interval. The ample supply of new doctorates
expected in the 1970's makes it very unlikely that a smoothing policy en-
tailing a decrease in the percentage of doctorates hiéed in each sector
will actually be the outcome of many thousands of decentralized decisions,
and even a centralized manpower agency, if one existed. would n; doubt
avoid a policy so perverse in view of supply availability.

We also examined, for each type of projection, the effect on student-

faculty ratios of smoothing the total number of faculty in each sector of

higher education (by varying the student-faculty ratio), so that the total
faculty would be held constant every year at the average for the whole
period. This approach could result from budgetary controls in public
agencies and institutions holding the total number of faculty positions
constant. For the Cartter enrollment 'No Change" case, the results wece

as follows (remembering that they refer to total faculty and not to the

number of new faculty hired or the number hired with the doctorate):




pecY

it i g

Effect of Smoothing by Holding

"No Change" Case Total Faculty Constant
Constant Peak Student- Average Total
Student-Faculty Peak Total Faculty Ratio Faculty
Ratio Faculty (Year) {Year) (in thousands)
Public
" Universities 16.64 132.9 (1982) 19.2 (1982) 115.4
Private
Universities 11.26 52.4 (1977) 12.3 (1977) 48.0
Puilic 4-Year
Colleges 17.86 148.7 (1982) 20.9 (1982) 126.8
Private 4-Year
.Colleges 14.54 . 96.0 (1982) 16.3 (1982) 85.7
Public 2-Year
Colleges 21.64 129.9 {1982) 26.0 (1982) 107.9
Private 2-Year
Colleges 17.72 10.1 (1983) 20,0 (1983) 8.9

If the expected tweaty-year average of total faculty were enforced in each :
sector for every year, the student-faculty ratio peaks for each sector at
the level and year indicated. The annual average of total faculty required
under the "smoothing" case may be compared with.thc total faculty required
in the peak year under the Cartter enrollment "No Charge" assumptions. In
addition, it is of interest that "smoothing," by holding Total Faculty con-
stant, requires about 107 fewer total faculty over the 1970-1990 period
because of the different impact of che 2% per year withdrawal rate (in the
Cartter enrollment "No Change" case).

If there were centralized manpower planning and management. for U.S.
higher education--which, fortunately from other points of view, is not the
case--such a manpower agency could choose a policy--one of the four sets
of assumptions, lev us say--and then avoid the trough of the 1980's with

respect to that policy by avoiding greater-than-average hiring of doc-

torates in the earlier years. However, because U.S. higher education is not

ot B e w1 1
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in fact highly centralized, it cannot be anticipated that the doctoral
hiring trough of the 1980's will be entirely avoided by any likely range
of policies adopted and enforced by individual institutions.

At the federal level, adoption of a steady, long-range policy of
financing gradual enrichment of student-faculty ratios, and a policy of
substantial aid to students to bolster enrollment, would both help. At
the institutional level, a helpful policy would consist in some increase
of student-faculty ratios in the latter 1970's in anticipation of the
desirability.of later hiring during what otherwise would be very dry yehrs.

‘All of these comments are directed toward the smoothing of demand.

As to the supply side, we shall reserve our comments about smoothing to the

concluding section of this paper.

|
|
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VI. CONCLUSIONS

intitative *I;mpngétioﬁsaﬂf -the Sensitivity Analysis

In Section 11l it was shown that academic demaand for doctorates could
ignificantly greater than tie numbers projected by Allan Cartter. Some

eage wiil oceur ff~totai enféifﬁénts foilow a more expansionary course

Jaen thée

’_7affected by both cntichments of the student-fagulty ratios 1g

er entage of new. faculty hited -at the doctoral level. ‘This last effect

i-
Redqu;qn'qf's;gdent-fgcgl;y*rgtios—is*often assqciated with conven-
nally-defined improvements in the "quality" of higher education. Whether
-improvéments will bé perceived as desirable enough in public policy

ws to justify significant incréases of pubiié support remains to be

n. (We would be remiss, in this part of the argument, if we did not

also comment that much public pclicy discussion at the present time concerns’

tﬁéﬁissue of increasing the productivity of college and university faculty--

wiifch is often taken to mean that student-raculty ratios should be increased
Our projections of sectoral demand for doctorates (discussed in Section

IV) are based on judgmental assumptions about the distribution of future

enrollment. These projections show a declining share of academic demand

fé;—doétoratés by universities and a big percantage increase by pot lic
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four;yeat colleges. Public two-year colleges are expected to expand their
total faculty numbers very substantially, but if they hire no more than

the historical percentage of doctorates their demand influence will remain

:
H

very small.
The magaitude of the trough of -academic demand for doctorates in the

1980's is explored in Section V, with thé aim of showing how demand could -

“

be smoothed over the whole twenty-year interval to 1990. It is pointed
out, however, that under the conditions of policy decentralization preva-

" lent in U:S. higher education, demand smoothing would be very difficult

to achieve. Individual institutions, facing the situation in the mid-

1980's of inability to hire new young Ph.D."s will undoubtedly want to

o~

turn increasingly to devices for opening additional vacanciés beyond those

made available thfough normal attrition and retirement. Early retirement
schemes, already being talked of for the 1970's, would have special per-
tinence in the 1980's as a means of avoiding a significant period of in-
ability to add young people to faculty cadres.

-

Implications of the Analysis for Public Decision-Makers _ -

Public decision-makers--federal and-state--have cause to examine
carefully the issues discussed in this paper. The most fundamental of
these, of course, is the question of basic financing of higher education,
either by improvement of the student's ability to finance his higher
education or by increases in institutional support from state and federal
sources. It is beyond the scope of this paper to address the merits of
alternative approaches to higher education finance, but it is clear that

the outcome of these debates will affect very substantially the academic
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demand for doctorates in the next two decades. Related to the question
: .

of financing are two other issues: that of "quality," conventionally
g quality 3

approached by weighing the implications of decreasing étudénflfﬁéulty

. ratios, and the issue of faculty pfoductivity, oftén approached by ex-

ploring ways of increasing student-faculty ratios.
Public decision=makérs also have a major stake in the question of

support to institutions responsible for conferring the doctorate. Because

PR

fedéral and staté actions concerning such support néed to be considered
jointly with questions of inStitutional decisions by doctorate-offering
universities, we shall discuss the question of governmental policiés to-
gether with that 6f’instit£tionéi décision-making. s

.

Impiications of the Analysis for Doctorate-Granting Institutions and for

‘Agencies Supporting Dottoral Education

- -

The present analysis doés{not purport to cover the total future
demand for Ph.D.'s, nor does it provide information concerning the supply
and demand conditions in particular fields or disciplineé. Wolfle and
Kidd summarize and cite various recent studies of demand for Ph.D. scien=
tists in governmental and industrial research and proféssional employment,
a very important component of total demand in some fields.

Academic demand for doctorates has typically accounted for widely
differing proportions of the appropriate types of employment made available
to new doctorates in different fields--from roughly one-third to one-half,
in the hard sciences, to essentially the whole of suitable employment in
various specialties in the humanities. Thus, the analysis discussed in
this paper should be taken to provide different degrees of definition of

-

future market conditions for new doctorates. (Also, it has not been pussible

8"">lf1e, D. and C. V. Kidd, op.cit.
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for anyone; including the present authors, to do much with the questi9n
of future student demand for specialized study in various fiélds, and the
influence this may have on the disciplinary composition of academic demand
for doctorates.) ‘

What this study does show is that future academic demand for doctorates,
Wwithout reféréﬁce to fields of Speciéiiéation, could vary over a wide range
as a function of future policieés of highér education finance and future ‘

staffing standards and hiring practices of the various types of institutions:

, %

- If stringent financing conditions prévail .a thé 1970's, academic demand

-

 will be beélow the level projected in Cartter's study; whereas the demand
- could, "under the revised assiumptions wé have eéxplored, exceed his estimates

- * .
- by a factor of two or -three.

A relatively small numbér of universities=-the AAU member institutions==
have historically accounted for approximatély two-thirds to three=quarters

of doctorates awarded in the United States. These institutions have com-

-

tion of doctoral programs. Our analysis shows that the degree of buoyancy

of future demand for the educational services at the doctoral level for

which these institutions are mainly responsible will be greatly affected

»

by the financing policies of state and federal agencies toward higher

education as a whole.

5

Our analysis also shows quite clearly two other important demand
factors:

1) the 1980's, by reason of an eﬁpectéd downturn in higher education

enrollments, will be far worse than the 1970's; and

2) the enrollment expansion of the 1970's implies a considerable
expansion of total faculty positions in higher education, but

the composition of this expansion--weighted toward public




four-year colleges and with an even more substantial growth of
two-year colleges--compels re-examination of present patterns

of doctoral training for gcadémic careers.
We have not made an independent study of the projections of future
supply of doctorates. Wolfle and Kidd summarize and compar; various of
" ‘these. Even the most conservative of them, Cartter's and Froomkin's,

_ show continued growth in the number of doctorates awarded each year throughs=

"-out the 1970's. It can be assumed that, especially for the first half of

 the decade, supply pressure for académie employment of doctorates will be

~intense, evVen if studies such as Carttér's and this one are taken serizusly .

li;By decision-makers. This means that the problem of ﬁékihg more academic
jobs available to doétbtétes§ and fitting new doctorates propéfiy for themr
_in terms of both motivation and training, is of high priorityhfor the
; doctoratéép?oducing institutions.
Thé Carnegie Commission had recommended thag programs leading to a
‘ teaching doctorate, in parallel with the traditional research and SChOIafly”
Oriengation of the Ph.D., be widely adopted. The analysis of sectoral
demand in Section IV of this paper shows the cogency of this recoﬁmendatioh
- from the standpoint of many doctoral candidates and of many doctorate-
producing institutions. This is one very significant means of expanding
the market for ' those-who undergo training for academic careers. The pro-
jections made in Section IV, and other evidence, suggest that a sdbstantial
opening of positions in two-year colleges iélunlikély to be achieved
purely by supply pressure on the part of new Ph.D.'s whose training has

_not been shaped to equip them for the kinds of jobs that will need to be

filled on a large scale in this expanding sector. J
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g —

Manpower forecasting is a notoriously inaccurate business. It is quite
possible that all of the current wérk on both the supply agd the demand
$ides of the doctoral equation will prove in due course to be wrong. For

N :§ne thing, if the projections now being made and debated ére'taken seriously,
‘ “actions will be taken that may invalidate the projections; and, indeed,
féhe projections are partly for the;putpOSe of encouraging the fe—examination

“6f policies.

{: What does §;em.quité clear, on the basis of present information, is
L%hét proposed new &octqrél pfogréms should be examined very carefully both
by institutions and by funding agencies before they are abproved.

Consider the institution that would like to initiate a series of new
rotoral programs as soon as it can. As of 1971, it can appoint organizing
;gémmittees of key faculty to design the content of-curriculum; In a year
Aér two a new program co;ld be approved and announced. A trick%g 6f students
might be attracted to enroll. Meanwhile, efforts would be made to hire a
few "star" faculty to attract other more junior faculty and to serve also
" as a basi; for attracting-research funds from.eQZramural sources. Along
the way, perhaps at the time the new program is announced, the plans would
be firm enough to show that a new building was needed for the program and
to commence the planning and the effort to acquire funding for it. Five
years after this decision, a new building would actually be on-stream and
operating, so that a definite expansion of the doctoral pr;gram's enrollment
could now occur. But it is now 1978. An enlarged class.of new graduate
students, entering in that year, would come on the market in 1984, . year

of absolutely negative academic demand for new Ph.D.'s--and, they would

\5 =




all have to wait until 1988 to have a prayer of a chance of an academic
position.

Clearly, if this is a trustworthy picture of the future, it Qould be
very unwise for the institution to start, in 1971, with the sequence of
efforts and decisions whigh would produce such a catastrophe for it and its
étudents in the mid-1980's.

Many academic planners and faculty with high aspirations for entry into

-«

_ doctoral training will no doubt react to this as scare talk, but two points

H

- . are worth keeping in mind. First, Alléﬁ'Cétttét'did not invent the decline
":"in the birthrate, and the eighteen yéar-olds of 1984 are already five years

old today, so that what we are talking'ébOUt—;an enrollment decline in the

1980's--would fail to occur only if increases in college participation

A,

‘rates and in duration of education were enough to overcoiié a quite steep,

absolute and knowh decline in the age-group population of potentiaL_gplegg
attendance. Second, many existing doctoyal programs are small and in-
Secure and should probably expaﬁd in otdét to h?ve more reasonable unit
costs and vitality so that the net expansion potential of existing programs
is probably an important fadtor to be considered. As of 1971, if Cartter's
work is to be believed, it would be a grave mistake to start conversations
about initiating a Ph.D. program in any field for which academic Aemand

for those emerging from the program is the significant factor, unless it

- can be shown that the field in question or the design of the program exempts

-it from the bleak pressure of the market that Cartter predicts will obtain.

Furthermore, any exiéting Ph.D. program that is making a claim for a new
building or other major resource expansion should, under Cartter's picture
of the future, be compelled to produce similar evidence of exemption from

average reality.
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Careers

Implications for Students Who Contemplate Doctoral Preparation for Academic

The prospective ngtoral student can draw some lessons from this analysis

concerning his prospects of a future academic career if he completes a

life will not and should not be dissuaded from it by ahy of the data d@nd
projections here.

2
*

doctorate. - The unusually gifted student who has a vocation for academic

has noét yet started a doc

What this study does show is that, for the student-who
toral program; the market he or she will face in
the early years of an acadeémic career aftef

cémpieting a degree will be
difficult--and it is most likély to be most difficult to find a rewarding.
post in the research-oriented univérsitiés. It is likely to be easier if
the student would be happy as a teacher and

can find a doctoral program ’
that promises to equip him well and put positive effort toward effective
college.

-

placement in a teaching post in a four-year or two-year, publicly supported

Fipally, the doctorate will in the future turn out to be increasingly a

course of training that, as law and engineering have already proved to be,
serves as a base for a widening variety of career employments. The student

who takes Steps to equip himself flexibly for a variety of possible

his bow.

student who picks a narrow research field and has only that string to

o

careers will be in a better position to compete for employment than the

& e




APPENDIX A
METHOD OF CALCULATION OF STUDENT-FACULTY RATIOS FOR TABLE 2-1

. _ No. of Fu]l-timc‘EaujvaJent FTE) Students
Student-Facul ty Ratio = No. of Fuli-time Equivalent (FTE) Faculty

- Calculation of FTE Students

A student is defined as a resident undergraduate, first professional
éegree? or graduate student enrolled in a course credigable toward a
bachelor's or higher degrée. Excludéd are: extension, correspondence,
summer session, and non-degrec credif students.

The data report the numbér of full-time students and the number of
part—-time studenﬁs. To obtain the FTE o6f part-time students, the number
of part-time students was multiplied by 0.333. For graduate students,
the percentage of total graduate studengé who were part~time was first
calculated in order to.obtéin the number of full-time and part-time
graduate students. -

Total FTE Students:

(No. of full-time undergraduate and first professional degree students) +

(No. of part-time undergraduate and first professional degree students)

. - {9 —time)
(0.333) + (No. of graduate students [head count]) {é—2§§%6£5391 (0.333) +

[100 ~ % part~time
100

(No. of graduate students [head count])
\

Calculation of FTE Faculty

Faculty is defined as senior resident instructional staff (department
heads, professors, instructors) for degrée-credit courses. Excluded are:

teaching and research assistants as well as persons engaged in organized




w
o~

’
resedrch.
The Office of Education questionnaire requested institutions to report
.’the FTE of part-time faculty as well as number of full-time facultv.
Total FTE Faculty:

(No. of full~time faculty) + (FTE of part-time faculty)

The institutions included in our categories are classified as: -

Universities: "Institutions which give cons?derable stress to
graduate instruction, which confér advanced
degrees as well as bachelor's deg}ees in a

L variety of liberal arts fields and which have

h at least two professional schools that are not

exclusively technological." [10]

Four-Year Colleges: - Liberal Arts Colleges
Teachers' Colleges
Technological Schools )

Theological Schools

Schocl< of Art

Other Professional Schools

Two-Year Institutions: Tnstitutions which offer two or morc ycars of
work but less than a bachelor's degrece. (Degree-

credit courses)

Calculations for Individual Years

»

1953 and 1955(1)
‘ The Office of Education questionnaire requested faculty and student

data on numbers enrolled in 'college-grade' courses. A numger of technical

institutes (primarily two-year institutions) were included in the 1953

and 1955 figures [1,2]; however, "college-grade"” -ourses did not nccessarily

mean courses creditable to a bachelor's or higher degree.
g




[

(93]
w

For the yea.s 1953 and 1955 (1), separate figures for full-time and
part-time graduate students wéfe not available; thetefbte,.these were
calculated for the different sectors and types of schools within the
sectors individually using percentage distributions for full-time and part-

time graduate students given for 1959 [91.

1955(2) and 1957

In 1957, 50 technical institutes that had previously reported enroll-
ment and facult; for "college-grade" QOutses were reclassified as.giving
nou-degtee'crédit courses [4]. Thé 1955 data were also rewovksd to take
into account .the new classification {3). This accounts for the discéepancy
between 1955(1) and 1955(2) figures. The 1955(2) calculations correspond
to the figures for the later years. |

For the years 1955(2) and 1957, separate figures for full-time and
patt-tiﬁqu;aduate students weére not available; therefore, these were
calculated for the different sectors and types of schools within the sec-

tors individually using percentage distributions for full-time and part-

* time graduate students given for 1959 {[9].

1961
Enrollment figures for universities and other four-year colleges were
grouped together [5]. We were, therefore, unable to calculate student-
faculty ratios for our categories.
The percentage distributions of full-time and part-time graduate student
enrollments were calcuiated for 1961 data [7] and found not to vary signi;

ficantly from those calculated from 1959 data [9]. 1t was assumed, therefore,
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that these percentage distributions were fairly stable and ghé 1959
figures“used in the FTE graduate student calculations for 1953, 1955(1),

1955(2), and 1957 since figures were not available for those years. .

1963 .
Whereas earlier years had grouped undergradﬁates and first professional
degree’studenté together, giving full-time and part-time figures, in 1963,
full-time and part;time figures for undergraduates were given while only
a head count of kirst professional degree studen£§_was reported [10,11].
° Therefore, we used 1967 data-[6] to first calculate the percentage of first
) professicngl degrée students who were part-time and then applied this per-
centage (calculated for the different sectors and types of schools w;thin
t' e sectors individually) to the total ;nrollment of first professional
degree students in each type of school. Finally this number was multiplied
by 0.333 to obtain the FTE of part-time first profess&énai students.
FTE first professional degree students:

3
(No. of first professional degree students) 5;22§%6£EEE] (0.333) + °

(No. of first professional degree students) 100 - Alggrt-time} .

-

1966 and 1967

The data were simplified [12,13,14,15). The Office of Education
categories were:

Universities
Other four-year institutions

Two-year institutions
The FTE of total full-time and part-time enrollment was given for

these years as well as the FTE of part-time faculty.




(1]

[2)

(3]

{4l

(5]

(6l

'17)
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APPENDIX B
DATA SOURCES USED' IN CALCULATING STUDENT-FACULTY RATIOS

Biennial Survey of Education in the United States 1952-54, "Statistics
of Higher Education: Ffaculty, Students and Degrees, 1953-54,"
Chapter 4, Section 1, ¢.S. Office of Educationm.

Table 2: Faculty, Enrollment and Degrees, by Type and Control of
Instituticon: Aggregate United States, 1953-54.

Biennial Survey of Education in the United States, 1954-56, "Statistics

of Higher Education: Faculty, Students and Degrees, 1955-56,"
Chapter 4, Section 1, U.S. Office of Education.

Table V: Faculty, Students and Degrees, by Type and Control of
Institution: Aggregate United States, 1955=56.

Biennial Survey of Education in the United States 1956-58, "Statistics

of Higher Education: Faculty, Students and Degrees, 1957-58,"
Chapter 4, Section 1, U.S. Office of Education.

Table 11: Faculty and Other Profossional Staff, by Type of Position,
and Type and Control of Institution: Aggregate U.S., First
Term, 1957158, and Percent Change from November 1955.

Biennial Survéy,of Educaticn in the United States, 1956-58, "Statistics

of Higher Education: Faculty, Students and Degrees, 1957-58,"
Chapter 4, Section 1, U.S. Office of Education.

Table 21: Students by Type of Enrollment and Type and Control of
Institution: Aggregate Uniteéd States, First Term, 1957-58,
and Percent Change from November 1955.

Comprehensive Report on Enrollment in Higher Education, 1961-62, U.S.

Office of Education, Circular 743.

Students Enrolled for Advanced Degrees: Part A - Summary Data, Fali

1967, United States National Centar for Educational Statistics.

Table 2: Enrollment for First-Professional Degrees in Selected
Fields, by Level of Enrollment, Attendance Status, Sex of
Student, Level of Irmstitution, and Institutional Control:
Aggregate United States,.Fall 1967.

Enrdllment for Advanced Degrees: Fall 1963, U.S. Office of Education,

Circular 786.

Table 12: Enrollment for Advanced Degrces by Level of Study, Atten-
dance, Status, Type of Institution and Institutional Control:
Aggregate United States, Fall 1963.
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[8] Faculty and Other Professional Staff in Institutions of Higher Educa-

tion, First Term, 1959-60, U.S. Office of Education, Circular 714.

s

Table 11: Faculty and Other Professional Staff, by Type of Posiiion.
and Control and Type of Institution: Aggregate United

States, First Term, 1959-60.

[9) Enrollment for Advanced Degrees, Fall 1960, U.S. Office of Education,
Circular 674.

Table 6:

Enrollment in Degree Credit Courses in Four Year Institutions
by Level, Full-time and Part~time Status, and Type of Insti-
tution and Control: Fall 1959,

[10] Resident and Extension Enrollment in Institutions of Higher Education;

Fall

1963. Circular 776.

Resident and Extension Students in Institutions of Higher

Table 2: 7
" Education, by Type of Enrollment; Level and Type of Insti=
tution, and Institutional Control: Aggregate United States,
Fall 1963.

F

[11] Faculty and Other Professional Staff in Institutions of Higher Educa=

tion, First Term, 1963-64, Circular No. 794.

Table 8: Positions for Faculty and Other Professional Staff by Type
of Institution, Type of Position, and Institutional Comtrol:

Aggregate United States, Fall 1963.

[12] Numbers and Characzeristics of Emplovees in Institutions of Higher
Education, Fall 1966.

Table I - B,C,D: Estimated Number of Professional Employees by
Control, Employment Status, and Primary Function: Aggre-
gate United States, Fall 1966.

{13) oOpening Fall Enrollment in Higher Education, 1966, U.S. Office of
Education.

= 7 -~ Table 2: Opening Enrollment of Students, by Enrollment Categoty}
Level of Institution, and Institutional Control: Aggregate

United States, Fall 19¢6.

{14] Numbers and Characteristics of Employees in_Institutions of ligher
Education, Fall 1967.
°

Table IIB: Professional Employees in Universities, by Control, Employ-
ment Status, and Primary Function: Aggregate United
States, Fall 1967.

Table IIC: Professional Employees in Other 4-Year Institutions, by
Control, Employment Status, and Primary Function: Aggre-
gate United States, Fall 1967.

-
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Table I1D: Prof 'ssional Employees in 2-Year Institutions, by Control,

Emp.._ aent Status, and Primary Function: Aggregate United
States, Fall 1967.

[15] Opening Fall Enrollment in Higher Education, 1667, U.S. Office of

Education. :

Table 2: Opening Enrollment of Students, by Enrollment Category,

n Level of Institution, and Institutional Control: Aggregate
, United States, Fall 1967.
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