DOCUMEET BESUBE

ED 125 912 e ‘ SE 021 168

LOTEHCE Eerry, Sickari M.

TITLE ¥SP Upiversity Statistics irealytical Uses for

= Zduca*tioral Eesearchers.

PUB L27TY ipr 76

YOTE 18p.; Paper presentad at the 2onual Xeeting of the
tmerican Fducational Pescarch 2ssociaticn (San

. Francisco, Califormnia, april 19-23, 1976); Contains
¢’ scme light type
EDES PRICZ2 MP~-30.83 EC-%$1.57 Plus Postage. -
DESCRIFTOPRS Tata tases; *Zducatioral Pinance; *Educational

Félicy; Gcvernpent Bole; Graduate Students; Grants;
Post Toctorai Zducation; Public- Support; Ekesearch;
*Science 32ducazion; Statistics; *Surveys;
*jnivec-sities
IDERTIFIZES *%ztional Scieance Fourdation; K37
5

L4

LESTRACT

This report presents exaaples of statistics on higher
cducation which are collected by the National Science FPoundation
(NSF). Datagare presented fror the four annual university surveys
conducted by KSF. These conceran (1) graduate student enrollment and
support, (2) academic research and developmert expenditures, (3)
professional ard technical employdeat, and (4) Federal obligations to
institutions of higher education. The reporting and Frocessing
characteristics of NSP surveys are discussed, and the quality of the
data gathered is examined. Da*a analysis and presentation in the past
have used desgcriptive statistics pramarily, but future plams call for
more analytical “reatments. NSP plans to have ansintegrated
ccmputerized data base in operation by 1976, and to emcourage
educational researchers to use the data. Small grants will be
available to persons conducting studies of educational policy.

(SD) t .

b

4

a—
ARRRERARE KRR KA RRRR KRR R KRR KRR AR IR IR R R R SR R R AR R R AR AR AR RE
* Documents acquired by BRIC include many informal unpublished *
* paterials mct available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, iteams of marginal
* reproducibility are often encountered and this affects the quality
* of the micrcfiche and hardcopy reproductions ERIC makes available
*
*
*
*

*

respcnsible for the quality of the original document. Beproductions

supplied by EDRS are the best that can be made from thihoriginal.
*

*

*

via the BRIC Document Reproduction Service (EDRS). EDRS is not *
£

*

TPTITES LTS

******************_**********************************#**

! -




y ™
) us OEPARTMENT OF HEALTH.
‘ EQUCATION & wWELFARE
NATIONAL INSTITUTE OF
’ x EDUCATION

Has BEEN REPRO-

OOCUNENT
159 (£] 25 REZEWED £ROW

! v Exal™LyY
O\ - ) ?néEPDERSON OR ORGANIZATION ORIGIN.
21iNG 1T POINTS OF VIE W OR OPINIONS

t£ \ ¢TATED DO NOT NECESSARILY REPRE-
SENT OFF1CIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY
—i
tiJ

‘e - . »* -
- ) . .

. . NSP UNIVERSITY STATISTICS
) ANALYTICAL USES FOR EDUCATIORAL RESEARCHERS'

- Richard M, Berry#
_National Science Foundation

Al
.

Presented at the session on: 'NSF Staeistical
Indicators: Implications for Educational Researchers,"
at the Annual Meeting of the American Educational
. . Research Associatipn

.San Francisco, California
v April 20,-1976

#Mr. Berry is Study Director of NSF's University
and Other Nonprofit Institutions Studies Group:

‘ Q h ’ .
o <

s ¢
> B . . , -




(@)

1.

. -

1 am pleased to be here taday to talk with you about the NSF University

Statistics Proéram.“’As part of my presentation, 1 will be describing a

e are codsidering that would be aimed at educational

new grant progran w
A
L

-

“and other researchers using an 1ntegrated data file of four annual survevs,

~, .

George Nozicka of Moshman Associates witl talk about the technical aspects e e——

, of tha file, and Ivars Zageris of the American Council on Educatiorn w1ll ad-

dress the group on uses of thedata at the National Institutes of Health (for -

William Gopeland who could not be with us) and by a Bresidential Commis--

»

sion for Biomedical Research. Finally, we are pleased to have Dr. David

-\

prew of the RAND Corporation as discissant. ,
~ . .
. ‘ *

n to a discussion of examples of the higher education statistics

‘Let us tur
-

Y . "y

<

_that RSF collects on an -annual basis. I will refer later to these data= |

-
eir relevance to some important

~

in Yerms of timeliness, quality, and th

pqlicy issues in higher education. Generally, the NSF university.statistics

nt and

program consists of four annual surveys of graduate.student enrollme
A

t

suppor;, academic R&D expendltures, professional and technical empioynent,
L .
and Federal obligations to institutions of higher education

-

Togetner,'

.

they provide a consistent time series of statistical data om various

»

characteristics of University science.*.. - , . .
[} . LY

‘ ] . VA _ ] -

-

SURVEY OF GRADUATE STLDE\T SUPPORT AND POSTDOCTOnALS

The first survey'l will discuss, the survey

’

of graduate student enrollment,

0 departments of science and’ engineering in

covers approximately 7,50

T - Ph.D. granting institutions. The data elements for full-time studentsi

-
* .,  are the meChanisms of gupport such as research assistantships, level 6f;. .
.. -

' \‘1 w L .
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- . . .

graduate stody, Federal agency sources of support, non-Federal sources, R

and foreign students. Other’data ftems are part-time enrollment, - |
' |

. - . . ‘

-number of G.I. benefit.recipiepts, and oostdoctorals and their sources : |
. P |

of suppart. N '{::‘ . . . . - }

©One very. s1gniflca1t characteristic of the survey is that it presents

a profile of the effects of new Federal educational policy and the

s L

-

resulting izpact on graduate education. Fot exampie, Chart(j)shows a
o steady drop in the number of -full-time graduate science students who NG
were primarily supported by Federal funds. Up until two years ago,
the total number of etuéehts also declined. Many factors,contributed

to the declines, inclnding shrinking job mark%ts for Ph.D.'s“in a .

number of scientific occupations, increased costs of. higher education,

»

[}
’

abolition of military\draft deferments, .as well as curtailment of

» -
. . . N

Federal grants for fellowshlps and trainegships. .

. . . [

%
. .
’

‘ Beginning in 1974, we experienced( a, two-year increase\-in graduate ”
Lt . [y L -~ ac . -

enrollmen?,-even though federal~suppoft continued its decline. Among

the most® important factors leading to the increase were the recessionary’ R

economy and unfavorable employment conditions. Many of the recent

’ -
college graduates were unable td find'suitable employment in tight

job markets and to continue their education, the’;tudents-turned to

private SOurces, college scholarships and their parenFB, for instance.

4 -
. 4 N

These shifting sources of_support are.shobn in the next chart--now
. = 4

’ ) institutional and seIflsupport'are the main sources for 'more than. .
> # two-thirds of* all full-time graduate science” students <Ch“rt<:2- .
. ) / ’

4

-
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3.

The survey also produces'analysié of trends in graduate student

enrollment in various fields of science (Chart(:)l The life science

fields have shown the greatest rates of increase in recent years. These
fields o% study have growing appeal among young adults in terms of the;r
occupétional aspirafions and several years ago, significant increases .
§ere noted in junior year $nrollment in the life sciences and ﬁealth

«

professions.. Many of these studéLts were hoping to enter medical

school but only about one of three were successful, ° Among the
unsuccessful ones were those who énrolled in graduate school in a

related fjeld in the life sciences.

N\ » - ’ ) . . s

SURVEY OF ACADEMIC R&D EXPENDITURES -

1S . .

“ . ?

Turning now to the next survey—the academic R&D expenditure survey—-
° ! .
it obtains data from about 600 colleges and universities that are ,
. [ ¢
peff&rmers of sponsored research. The .expenditures survey covers
€ : < )
Vs

separately budgeted research by sources of funds, by type of activity »

4 . -
such as basic and applied research, and by fields of science.

Instruction and departmental research, and capital expenditures by

) ¢ ¢
field of science are also collected.

. S
Cha Z?:gerves as an example of the kind of data we get from é;;>

academic R&D expenditure survey. Total R&D expenditures increated

steadily since 1964 in current dollars. By 1975, they grew to almost

s
’

three-times their level a decade ago. In constant dollars, however,
they remained at roughly the same 1lével as 1968 and in two periods, .

the rates of inflation exceeded gny'increascs. Except for 1974,
. Ty ,
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im,

at.the point ofe the

_ “the institutions occur later; perhéps, even several years later,

i}

1 increase of 12 percent resulted_

»

through court gction, a substant

.

in 1975. A real increase\FY three percent occurred also, even Wwith

spiraling rates of inflation. - S ://

' ] ‘ . . ° U

The main impact—of the release of impoundéd funds was felt in the ’ B

medical sciences when NIH obligated about $150 million of these dollérsjﬁ

As a result, medical research in academe went up almost 20 percent

in terms of Federal éuppor& (Chart(}.' ) ,

-~

SURVEY OF FEDERAL AGENCY OBLIbAT%bNS TO ACADEMIC INSTITUTIONS
- - . . T

Another way to look at the financial picture is from the standpoint

of Federal aggncy‘obligéflons. "The term "obTigatiom™ is used in

» - v .
Federal accounting and means that a total award is entered on the books _

legal commitment, THé #€ElsT"experditures by -

<o resenssenal

- i

depending on the type of award.

report to NSF on their funding to each educational institution. The

In this survey, 14 Federal agencies

v ‘

statistics are published by imstitution and agency by various categories .

of support,: such as R&D and R&D plant, and by field of science.

i ' ) ' ?
Because of‘thg lag, ché obligations data are important in projecting ° -
year to year changes in Federal support to academic institutioms. . '

. s ’ - . _
For example, look at the slopé of the curves in’the next chart (Chart<:>,

H

.




.. wza.x.“_\ﬁ,..\_wm\mmm.. :-ﬂ | . . .‘ IR ZO_._.<OZDOH_ JON3IDS J<ZO~._...<7;~ .<_._.m\mmm!m“ux30,m¥ii- |
R A | (INIJ¥3d) ) .
A P or K3 © 0 .
RN L TN 2704 s3oM310s
| (43¢ . S . - §Hlo.
Lo e OISR - saonaios Vsuow.
| SR 207///////////// A9CTOHIASE
4 m,//////////////////////////////////////////////%////é . §39M319S 341
L - .
) ! w///////////////////;///////////////////////////////////// .. S3ON3IIS
ATy o IVOLLYWIHIVW
. o s MITNSSS - saonars
N , S . . IVINIWNONIAN3
A A7 M - S3ON3IOS
N Tl , . TYOISAH .
o SV AATTTTITITIIIIIINGNSSY © gpypyzmmiong

¢l IVIOL -

. #1 PO NSNS ¢ oarsmv * v

GL-0L61 Ad muZm_um 40 0134 >m
'$3937109 UNY. wu:_mmuzz: 1V wuz::mzmixm mwm S




L

———

A}

- F

/- ViLs/ses | .

161 ma 161

3 -

7. ¥v3ATvasd

o —— s = A—S . S~ P o o W S2 TS ————p

ZO_H<QZDO...~ 3ON3IDS TYNOLLVN <:.m\m~_m A2INOS
G461 304 SILVWILST AYVNIWITIY \m

-

5161 16T B61 6%1 89T 191 9%1 €961
T T T 1 = 1 I T 0
) -7 SuvTION 2Z6L INVISNOD === Bk
- , . . SUYTIOGARAYIND e | .01
‘ o T
- | L - R T G
. ! SNOILYOITRO b __ w
- JON3IDS DIWIAVIV _ , m 0z
| _.
- ll......\.\.ll./ \\ ¢z
u C Lo
el . ' . - m'm
wI/I. .\o\\\./// .\\\!
- 1 /. Z_ 0
; SNOILYDI180 | 1467 .
e _ oL )
, 0°¢
- s¥v1100-

40 SNOITI8

e /6 61-6981 AL

'$353 7100

az< mewmm>_>zz 01 SNOILYDI190 43034 NI wn_ZWE 9




LX) . . * - - .
— 5'

N from 1972 to 1973 and 1973 to 1974. They go down in the first period

e diaring the impougdment process and jump up in the-next year. They

- match very closely the corresponding trend 1ines that we saw’in the
- expenditure survey charts a year later. And using the same amalysis,

X because of the very small increment’in, the Federal obligations in 1975
we can'expect a leveling off of the 1976 academic R&D expenditures,
with actual decreases in real terms. In 1977, however, the R&D budget

is slated for an 11 percent increase, compared with an average 5.5

‘ Percent increase in other federally supportéd activities.

“ . -

SURVEY OF.EMPLQYﬁENT OF SCIENTIFIC AND TECHNICAL PERSONNEL

The fourth and last survey covers scientific and technical personnel.
1 - -

«The manpower survey consists of about 2,200 colleges and universities

- -
»

that report infornmtgon on fields of ‘employment, functions in which

primarily employed (guch as research and teach1ng) highgst earned
degree, and sex. .

% - ' : R

B . >
. .

The next graph is an example of these personnel data and ithﬁhoWS

_that 1975¢gmoloyment of full- time scientists and engineers in higher

v

educatlon increased nearly three _percent over the 1974 level to a

new high:of:almost 240 000.. Part—time employment Jumped lO percent,
- also a new-high., Despite ‘fiscal criseslié&E employment conti;;es
to grow, altho;ghhat a much'slower rate than was4reoorted in the 1966'3.
- * These 'data serve to illustrate th_e point that th: beh’avior of‘ academic

- -

o’

qtitutions under differing conditions of growth and deceleration

I gds not symmetrica] As all of you know who are faced with the, problem

-~

‘of keeping university accounts in the black, contraction is a much
i 4

\)'f..slower'and more difficult process than expansion, ,

T e

‘

: . ¥ . oot
<

L
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Enployment of women sc1cntists and engineers is increas1ng at alnost

- . /
placed on affirmativc action dealing katﬁ sex descriainat{cn. One
. <l
< should remcmber, however, that desgite'recent gains the @roportion

\,
E

43f women scientists and engineers comprises only 15 percens,of full-tize

- O .
'5“’1 . . M ) .

triple the pace of men during 1975, nrobably reflecting the’eaphas1s . {
|
|
|
|
|
|
1

academic employment in éﬁesé’fields. P
- “, . 4
REPORTIRG AND éROCESSING CHARACTERISTICS * ’ . .

oo ) /
. © 1 would like to turn briefly to,a description” of some of the reporting

¥ -

v ~,'." . ~ '-?'4‘ , ,/’ >
and processihg characteristi;é'of the NSF¥ academic surveys in terms :; .
oy / . T

of broadem Federal statistics collection issues. First, the NSF data

‘ /.
E}

are timely, the éfaduate studene ‘data covering the current académic

semester and the others being wifhin one year of the survey period, ‘
. . - N L ) /
This ‘contrasts markedly from some other Federal surveys where, in. -
. . ’ . .

’

certain cases, delays between collection and publicaticn have been as ) -
s . . e

» -

long as three to four yeafs. o .

" -t

s
B )
L] ‘« .
»~ B - ’ »
. . «
1 .
.

The most substantial issu¢ we face is quality of the data. Although -
. 7 - T
our,response rates are excellent-—approaching 90 to 100 percent in
~a . o, \ M ’ « .
7 most of the surveys--magy of th quality problems are conceptual ’ T~

Record—keeping‘practiccs of niversities often do not correspond

s ., to the statistical concepts ambodied,in our questionnaires and; after
A < ) i

i 'f ail the idea of accountability is still fairly new to most academic

'

M L
» institutions. We' have invested considerable resources into the :

v quality problem—-reliability and vaiidity checks in the field

advisary paneIs of. e%rts, national conferenceQ, and plenty o&”

.

editing--but mich more remaffis to be done before, we are satisfied.

.
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THE MOVI“I'NT TO ANALYSIS . : ¢ .

The new, ‘future emphasis of the NSF academic statistics program

’ - e s ®

"will be placed on analytical treatmqnﬁ of thé data. In the past,

' with a few exceptions, most of the analydis has been descriptive,
¢

A Some of the exceptions are David’Brenemg?} who used the graduate

'student data to analyze the issue of shifting quality in enrollment
in graduate departments i/ 4nd their use by the RAND Corporation .
in a model to try to measure the impact of Federal ﬁupport on resegrch

in the biomedical sciences for a Presidential task force.
* ‘ * b 2

- .

’

- . 3

A\

N\, . .
Of couxse, the data bases for the four surveys are in computerized

« formats for large-scale analytical treatment. The statistics have

great potentidl of becoming a very valuable resource tg'researchers'
- . .o - N,
, both within NSF and:other groups, by providing an interface with the

various commonly-used statistical analysis systems, such as the

Statistical Package for the Social Sciences (SPSS). This sﬁ-called.
"intégrated data file," broviding interface with the data from the

four surveys and the statistical analysis systems, is being developed

A

presently “for NSF by Moshman Associates.

£
,"{I

Such an interface capability_wiil be powerful, very flexible, and
will permit analysis of:many issues. Otherwise, the large size of

the entire data base would cause its use for direct input into

&

2 -

1/ Breneman, David. Graduate School Adjustmenié to the
"New Depression' in Higher Educatida, February, 1975, National
Academy of Sciences, Technical Report No. 3.

3. =

N

-
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-
statistical analysis programs to be slow anﬁ-expensive. The integrated

L
[

data file will permit issues and research»hypotheses to be studied that

3
. f ‘,‘

involve only a small fraction of the laﬁgefamount of statistics in thé
S v

ot

entire file. . .

LTN

2

NSF is planning to have the integrated system ‘in operation by the end

1]
of fiscal year 1976: The data base will be completed for four survey

years. A Data Base Jser Manual will'describe the integrated systenm

~ . o .'
contents, coding structures, and procedures for data extraction and

-

analysis by academic researchers.: - . .
Lot s
. P

statistics from the fb ssurveys, we hope to be ab
’1.‘1 . .

program of, small graﬁts'using data from the: integréted data file.
!

' l

Among the various ty;es oE assistance that we might consider Suppoy

under .the new gr§ pro am are: (1) researc that is relevaht to
n; gr

E 3

impdértant policy égsucs in science and higher education; (2) develd

o
-

of .models for understanding the dynamics of higher education, and,

‘r

3 dissertatigh research by doctoral candidates on science-related
. . ‘ »

policy issues. ,He hope that,budgetary funds will become available

support some of these grants ‘next fiscal year, and when the details
- . \

‘to launch a new

ting
some

pment

to

are worked out; we will be publishing appropriate grant ?uidelines.

W~
Y en .
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@ .
CONCLUDING REMARKS ' L : .

v

As you see, the NST university statistics program represents many
. v . d
years and ruch effort of compiling extensive information on important

characteristics of academic science. Four surveys of student enroll-

-

ment, finances, and manpower form the computerized data bases. When
[N <

\these files are integrated, a great potential will be created-to use

?

these statistics in analyzing- important policy igsues in academic X

science. We hope that our plans materialize' for a new grant program

-

so that the wealth of data may be used bty educational researchers 'to

; -

empirically examine these issues. . « ..

* .




