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FOREWORD

) One of the Office of Technology Assessment’s (OTA) primary functions is to

" anticipate and advise Congress on the potential long-range impacts of technolo- -

_ gies, and as.a corollary, to anticipate and advise Congress of the long- range im-
pacts on technology of proposed actions. In 'the latter sense, the proposals to .
create a Department of Education, whichCongressis currently considering,
could have significant effects on graduate scierice and engineering training in this

. Nation. Therefore, this report examines a.range - of congressional options
.available for ensuring that the integrity of the educational process for professional
scientists and engineers is maintained in order to preserve this important national |
.. resource. | | L _ L
This report reviews how three key elements in the science education process
~will fare under a new department. ‘These are: the programs of the National
Science Foundation’s Science Education Directorate; general support programs
for graduate science and engineering training across the country; and educational
_ -analysis and research which should be the responsibility of an appropriate Federal
' -agency. Key criteria to be utilized in these evaluations are presented for the use of -
congressional committees. Specific options with regard to higher education in
science and engineering and with regard'to those educational research and’
. development functions—important for inclusion in the new department—are also

. presented. : _ | L, -

Given the important and far-reaching consequences which could ensue if
. higher education in science and engineering in this country is not carefully nur-,
~.  tured, OTA is pleased to make this assessment available to the Congress during
its deliberations on the proposed Department of Education. ‘
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a

On July 18, 1978 the Senate Governmental
Affairs Committee marked up a bill to create a
new Cabinet-level institution —the Department of
Education. This is the first step in a potentially ex-
tended congressional process which may lead to
formation of a major new governmental entity.
To assist Congress in its deliberations on certain
aspects of this action, the Office of Technology
Assessment (OTA) has examined the potential
long-term impacts, both pdsitive and negative, of
such a department on three science and
- technology-related areas:

e Science education programs currently
housed in the National Science Foundation
(NSF), but slated for transfer in the pro-

. posals for the new department; '

¢ Graduate science and engineering educa-
tion training across the country; and

T

Chapter I

éongressuonal Summary

e !Educational analysis and -research activities
which should be the responsibility of an ap- .
propriate Federal agency.

r

Members of the.community most concerned
with science and tethnology issues, including a
significant percentage of Congress, will want
assurances prior to approval of a new depart-
ment that the functions mentioned above will not
be adversely impacted. “;

This report assesses potential impacts in each
of~these - areas; suggests appropriate Criteria
which Congress may utilize to examine the
science and technology-related aspects of the
proposed department;fand spells out the possible
congressional options for dealing with science
and technology educational issues if such’a
department is finally approved. '

-,

NSF SCIENCE EDUCATION DIRECTORATE PROGRAMS

~

Probably the key element in the debate about -

. the new depdrtment, vis-a-vis science and engi-
neering, is whether the NSF Science Educatien
Directorate programs proposed for transfer will

suffer or be enhanced by such a transfer. The im- -

portance of this question cannot be measured
simply by the seemmgly small amount of dollar
resources allocated to these efforts in the 1979
budget for NSF. -By these standards, the pro-
grams might seem to be insignificant, but it has
been estimated that the potential xmpaét of these
efforts is greatly magnified when the worldwide
replication of such science curricula and other
science education leadership programs is taken
into account. For example, over 70 developed
and underdeveloped countries utilize NSF
science curricula currently. Thus, NSF science
_education programs affest not only the quality of
the future U.S. supply of trained scientists and
engineers, but also the worldwide supply of such
human resources, which are sc necessary for fur-

Q

ther development and @advancement of all
societies. Because of this important fultiplicative
factor, much of the Congress’ concern and hence .
OTA’s, centers on the possible impact of the pro-
posed department on NSF Science Education
Directorate programs. The bulk of this report
discusses congressional options for dealing with
these science education activities in a manner
that will be consistent with a plan to create a
Depa;tment of Edu tion.

The administration proposal and the Senate
bill have both suggested that most of NSF's
science education programs be moved to the

- new department—$56.18 million of the $77.6

requested in NSF’s budget for FY 79. The scien-
tific education community has not supported this
move—viewing it as of doubtful benefit to the
goals of maintaining high scientific standards, in-
volving the support of the scientific community,
and having high visibility which is easier to main-

3 3
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~ Option 2 - f ’
' s e L ,

- (CAllow_the new department to begin

_/ operations Without the NSF Science

-

taini in a small agency. OTA suggests that the
Congress-may wish to consider the following op-.
tions with regard to these types of‘prog.ramsi;**

- _ -

Option 1 _ 0 SR
Leave the NSF Science -Educati‘éfﬁ:};i,.'
Directorate intact.- - -

Ol creating a Departl;z@of Education that.en-
compasses the entire;spectrum of educational -

programs is of utmost importarce, then clearly -
the motivation for including programs in_science
education at the postsecondary levet would be
great. However, ?I;e challenge will be to coordi-
nate the new department in such a way as to en-
sure a comprehensive and integrated educational
system in the United States. Previous attempts to
accomplish this goal via the HEW Yrograms in
education were not successful. The difficulties of
HEW in’ this regard should be examined care:

Education Directorate programs.

. Move appropriate NSF activities after-

- careful evaluatiod of théir potentidl for
successful operation fin the new
departmental setting. I

The ' National Foundation on the Arts and
Humanities (NEA&H) was originally planned for
inclusion in the new department. Because the
agency is self-sufficient and successful, ‘it has
been prop hat it not be transferred until after
the propos
and ‘i?'( specify a definite need for NFA&H func-
tiosr;:s. The same reasoning could be applied to
NSE. o

‘Option'3

Move selected parts of the NSF
_Scienc,g.- Education Directorate on an
individually assessed basis as soon as
adepartment is formulated,

~

- This option corresponds with the current think-
ing of the administration and the Senate bill.
Following is a'déscription of the Directorate’s pro-
grams an Jie pros and cons of transfer. There .
are five sp (dfic programs: .
. 5 . 1
. - \

d Education Department is operating . -

1. Advanced Scientific Training, Minori- .
" - ties, Women, and the Handicapped in
Science. This program onstitutes 25 per-
~&ntof the Directorate’s budget. It has beén
argued that because this program is directed

‘ - at aspiring 'scientific professionals’it belongs’

. /in NSF. Current proposals have. niot sug-
8 gested transfer-of this activity.

" 2. Science andSociety. This program has

Y

several' comporients aimed at fhcreasing the
- public’s understanding of science. Thege ef-

-r ferts are inserted info both the - formal

£

educational ‘systemi and informal educa-
tional processes, ‘via television. The ad-
ministration and-Senate bill have recom-
mended that part. of the ‘program be
- transferred and part remain at.NSF. NSF is
very much opposed to splitting the program
components because such a split may -in-
hibit the goals upon ‘which the entire’ effort
was initially based. - - !

.

“

3. Science Education Research and De-
velopment. This R&D function is aimed at
understanding the learning process. This -
logically serves the objectives of the new
department and could increase the speed
with which’ gew information would be
disseminated within the educational proc-

" ess. The National Institute of Education

- ‘would be enhanced by the transfer. - '

4. Support for College and Secondary
‘School Students. As a faculty improve-
ment program this is considered a strong-
candidate for transfer since it is aimed at
- professional * training and enrichment.

- ., However, NSF fears that some of its current

”~

support from university faculty members
would be lost with transfer. The issue must
be decided based on the relative importance
of the establishment of the department ver-
sus the maintenance of sticcessfully
operating programs/'.\ : : B

‘5. Institutional Support to Upgrade Un-

. dergraduate; Science Teaching. The
fwe areas included in this program are: a),
assistance to undergraduate science edyca--
tion; b) minority institutions; c) science im-
provement; d) undergraduate instructional
improvement; and e) resource centers for
scienge and engineering. Because these are
all aimed at institutional support it.is likely

13



- -that transfer to the new depaﬂrﬁent \;';?OUId
_strengthen the higher education division:
Opticon 4 g ; _' .' H s
- Move the entire Biréctorate to the
LDepgrtment'of Education. -~

Although this gltemativé was initially con.
sidered it has been abandoned because several of
the programs (as discussed above) do not sub.
stantively apply to education. Ariy reorganization
should be designed to maximize benefits of cur-
rent and potential work; the dismantling of cuy,
rently effective programs, not integrally related tq
education, would be the eventual result if the en-

tire Science Education Directorate were lrans.

ferred.

N

" 'CRITERIA FOR

 CONGRESSIONAL EVALUATION

. The wisdom of transferring some or all of the
' NSF Sciencé_ Edugation Directorate programs to

ooBy

-

Should most of all the NSF Science Educaﬁon‘

Directorate programs be transferred, the status of

postsecondary education in the new department y

will be of prime importance.. If the policy of the

* department indicates an orientation mainly

toward elementary and secondary education, it ig
_possible that graduate training in the sciences and
engineering will suffer adversely. Since much of
" the Nation’s ‘economic and social development
depends on technological advances provided by

“trained gcientists and engineers, this issue Woulq -

be of importance and: concern to-Congress. Con.
" . gréss has two options for ensuring that the pro.
posed Department of Education places appro.
priate emphasis on graduate training: -

. - . ’ '1 . “ ‘ .
EDUCATIONAL"ANALYSIS AND RESEARCH

the new department can be evaluated by utilizing
the following fivé criteria: ’
® ‘How important is building up the new.
~ deépartment Vérsus maintaining successfully
' operating pr \ams? T
: . L T . .
¢ How.will th "goal .of the program I3,be af- -,
fected by béing housed in the new depart- .
ment? Y B
S
. N ' -
® What is the present quality and effec- -
tiveness of the programs Versus their poten-
tial increased ot decreased performancein a’
new sefting? : o

* What are the political and administ'rati.v'e{}l
‘considerations involved with transfer and 3_
subsequent smoothness of operation? '

** How important is the  continued involve-
ment of the scientific community, }vhich is
more likely if the functions remain in NSF?

- GRADUATE SCIENCE AND ENGINEERING TRAINING™

optioﬁ 1 - ) ) N } . +
-Make it an explicit part of the depart-
ment’s mission to support and im-
prove graduate training in all areas, in-
cluding science and engineering.

. | o \
Option 2. s :
Create a high-level post in the new
department responsible for this fune-

tion, such as an Assistant Secretary
for Graduate Education. -

L 3

\ .

LEN -

To ensure that the new department has suffi, ~~ ess 'itself, the following' elements should be in-
"~i5~* programs for studying the educational prac.  cluded: ’

L B ; LR -
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® edycational statistics ° - . o e ;To address administrative research needs the
&, research on education e o Congresscould consider the'followmg option:
.. édministrative research = - ST CON - S :
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‘ SRR ~ Chapterll
; o -~ Sckence and Technology Activities
s .« . - . ;7 oftheFederal Government
- - .. - -7 7. " inRefationtoaNew

e .._,_'___;Departmentof Educatlon,

. ‘ﬂ‘v- o
"i
. '\ -

. RS I | Prepared byCharjesV Kidd, Professor of Publlc Policy
. ‘ Graduate Piogram in Scnence and P' cPoIncy, George Washmgton Umversuty

v INTR;ODUCTION \

What would be the effects of a new Eepartment of Education on the science educa-'
tion and research, and educational R&D°funchons of the Federal Government? The
answer to this question obviously dépends-upon the functions, activities, and-organiza-
tion of the new department. The proposal now being most senously con51dered would

. establish a relatively narrowly defined agency 'by putting the existing Eetication Division
of the Department of Health, Education, arid Welfare (HEW), plus some other‘educa-
tion activities of HEW, and some educatién furrctions from other agencies (of which the
most significant would be transfer of the Science Education Directorate of the National
Science Foundation (NSF)) into a new Department of Education. This progosal, em-
bodied in the Pell bill (S. 991, see the appendix, and H.R.9618 identical) and endorsed
thh ‘Some ‘minor reservations by the adm1m§tratlon is analyzed in this paper

R -
;‘c.'- ., "

— s
ey o

A DEPARTMENT OF EDUCATLON AND THE SCIENCE EDUCATION
DIRECTORATE OF THE NATIONAL SCIENCE FOUNDATION

When attention is centered on the effég:t".,_'o,f'- dr., A Cabmet Bepartment of Education (Amer-
establishing a Department of Education on /'f‘he'_i.(( ican Council on Education, 1977, page 90):
R&D functions of Government (including. grad- T T
uate training in the sciences) /thge most 1mportant 4oxss The Educdtiori Directorate 6f the National
single consideration by far is whether the Science. . Science Foundation is that part of the Founda-
Education Directorate of NSF should be transfer- tion which is' most directly related to the peda-. -

. gogical functioris of educational-institutions, as
red in-whole, in part, or not at all to the proposed. . distinguished froni their research functions. It is

-

department . . ' j o concerned with fostering® needed innovations in

. . oL curriculum materials, techniques for the.teaching

- BACKGROUND .. - ¢ * of science, and the use of technological advances

Tr Loy for instruction, as well as with-the general im-

/I/he ertten Record L provement in the quality of scientific and tech-:
‘ ~ nical manpower. It constitutes less than ten per-

The case for transfer first appeared in one cent of the total program of the National Science
ﬂaramaph of a significant report by Rufus Miles, , Foundation, most of which is, of course, devoted




" to research. It is now time fo transfer this small
component to the new Department of Educa-
tion, if one is estabhshed It is unlikely that this
transfer would meet wﬂ:h strong opposmon ffom
any influential source.*

- The Science Education Dlrectorate is, as Miles
‘notes, more dxrectly related to the pedagogu:al
*functions of .educational institutions than to their

- research funcfidns,. and the functions of the divi-

» Department of Education.”

sion are. adequately stated. The budget for the
division-is, as Miles points out, less.than 10 per-’

cent of the total NSF budget However, these
_conmderatlons hardly constitute "a full and
satisfactory base for the conclusion that “it is now
time to transfer this’small component to the new’
The central reason

; advanced by Miles for transfer is that the func-

A
\

tions of the Directorate are more dlrectly related

“._to the pedagogical than-to the research functions

* higher education,

f educational institutions. This formulation ac-

- cepts as conclusive a rationale that is, in fact, the

issue to be debated. It actually makes a proposx-
tion to be tested rather than ébtablishinga case.

The only early statement opposing the transfer
- has been made by Charles Saunders on behalf of
the American Councd on Educanon as an um-
brella organization, and seven associates of
including the Association of
American Universities and the National Associa-
tion of State Umversmes and Land Grant Col-

| .leges, to which all universities conducting sub-

. Washington, D.C., O&t.12 and 13, 1977, p. 174. Miles -
later indicated that he had not thought in detail of the pros

- and cons of transfer of functions performed by the NSF
Science Education Directorate. !

Q

stantial amounts of research belong. The state-
ment opposmg the transfer reads as follows:

*

We would oppose transfer of the Nanonal Sci-

- ence Foundation’s Education Birectorate {or for
that matter any other part of that appropriately
independent Foundation). Most members of the
higher education community believe that the

' location of the Education Directorate within the
National Science Foundation affirms the impor-

tance of the interdependence of science educa- .

‘tion and sciegtific research.«To separate the two
would inevitably damage the quality of both, by
depriving them of their mutually supportive rela-
tionship. These programs should be developed

'U.S. Senate, Comr;nttee on' Governmental Affalrs.:

-“Department of Education Act of 1977,” Committee Print, -
<95th Congress, 1st session, U.S. Gowt Print. Off.,

=

" and administeted with a sensitivity to the science °
and research environment on campus in which
they will function. They should be staffed by pro-
fessionals, somé on' temporary assignments from

" colleges and universities, who are familiar with
existing NSF academic science research and
training programs and with emerging educational
needs and training opportunities. A staff in a
separate department, isolated from the Founda-
tion’s research environment, in our view, would
neither bring the same perceptions and exper-
ience tothese programs nor attract the quality of
experienced individuals drawn to therh by the
unique research environment of the Foundation.
We see no reason to disrupt the present relation-
ship, with the reduced effectiveness which would
be bound to occur, for the sake of adding
another agency to the new Department . of

' Educat]on
The - mterdependence of sc:ence education
and scientific research is-a good gerferal point,
but as will be noted’ “below, it is useful to look at

specific aspects of the Science Educatlon Direc-

torate of NSF. To separate specific ‘progrants

might or might not “inevitably damage the quality: v

of both by depnvmg them of their mutually sup-

portive relationship.” The precise nature of the
- potential disruption, if any, that would follow the

transfer of specific kinds of activities now. carried
on by NSF must be examined: The importance of

developing and’ administering the programs. of

the NSF Science Education Dlrectorat* e‘with a
sensitivity to the. science and research -environ-
ment on campus i} which they will function” is

4. *also a weighty consideration, but it rust be ap-
. plied to specxflc programs.

-
[
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Turning to the strongest oplmon expressed in

the legislative branch, the Pell bill (S. 991), pro-

Poc
-

posed in Sec. 7(a)12 that the Science Education . - |

Directorate be transferred. The Humphrey bill (S.

225) Sec. 8(d) had the more cautlonary prop-

. osition that there be:

. . . transferred to the Secretary algunc’nons-.
of the National Science Foundation which the
Director of the Office of Management and
Budget determines relate to instructional person-
nel development programs, . mstructfbnal pro-

= ;

7U.S. Senate, Committee on Governmental Affairs,

. mittee of the whole (March 21, 1978).
Director of,Gove_mmenta] Affairs, >

creating a Department of Education, hearings before a com-
Statement by:
Charles B. Saunders;dJr.,
Amerzcan Council on Educanon (p S).

1:*'f
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gram development, and progxams in, computer
-innovations designed for use in education.?
] - .

There are no anaiyses accompanying the bllls '

and no statem_erts by the spohsonng Senators or
Representatives [indicating why the various posi-
tions have been taken. Arange of bills have been
introduced; in the House, but serious considera-

tion was deferred until early August, pending the--

" establishment of a final.position by the 'ad-
ministration and| passage in the Senate. In the
first congressional hearings on a new depari-
ment‘ none of the Senators mentioned: the
issue. Nor did
Education Assogation (NEA}, nor any of the six

former Commissioners of Education, mention’

the issue. While|the’ question has been debated
more thoroughly in later congressional hearings,
it has thus far nat been one of the central issues
related to creation of a new depart?(‘\ s

Finally, therelis the position of the administra-
tion, which constitutes the most cgreful analysis
of the issues. James T. Mclntyre
the Office of Management and Budg_et (OMB),
presented the.simmary views of the administra-
tion on formation of a new ‘Department of Educa-
-tion in’the form 'of commments on the Pell bill (S.
991) before the Senate Committee on Govern-
mental Affairs on April 14, 1978. The admmls-
tration’s posmoh recommended transfer of some
of the functlons of the Science Educatlon Drrec.-
torate: . Ly S /.,

Although w% do not advocate the transfer of

the entire Sc1ence Education Directorate from -
the National Science Foundation, we think that a
Department qtf Education responsible for improv-
ing educanor?al quality shduld directly involve
science education programs designed to upgrade
school and college curricula. However, we think
. that the graduate training and scholarship ‘pro-
~ grams, which, recruit and prepare scientists ‘for
- the Nation’s scientific research effort, should re-
main in NSF, .as well as some smaller education
programs dxrected at improving commumcatlons
between the scientific and ndnsmenhfxc com-
munities.

The adrninisn'ation position was elaborated by
the Office of Science and Technology Policy

U.S. Senate, op. <it., ».421:5.225, Sec 8(d).

“Ibid., $.991,:5.255, $.300, $.894,’and S.1685.

5Hearmgs 10 date: 3720/78; 4/14 & 4/ 18/ 78;
U 4/27/78:5/8/78; 5/16 & 5/17/78. .

Q e .,

representatives of the Nanona1~

; Director of

>

(OSTP) in testimony given to the same Comm_it-:

tee on April 18 by Philip M. Smith, Assistant;
Director of OSTP. He ined the raticnale for
the President’s propos#5 by first stating the ad-

vantages and disadvantages of transferring pro-

grams: . \\

" Transferring the science education programs

would have the following advantages:

e A Department of Educatién, which assumes
#he responsibility for improving the overali
.quality of schools and school" curricula,
should be given responsibility for involving
talent, program experhse and information
within the scientific communities.

1 Transfer of science education responsrb:hty
will improve the likelihood of ‘enlarging
Federal impact on the quality of science -
education programs offered, in all the Na-
tion’s schools and colleges. The NSF has

. not had the resources to demonstrate fully -
and ‘_[diss\eminate the products developed
with its research and development funds.

e A major department with a mandate to '
report annually on the “condition of educa- -
tion” and with an annual budget for edsca-

. tion programs in excess of $12 billion may
-be in a better position to articulate ap
propridte_Federal policies and to reallocate®
available resources to meet all educational
needs, including science education. -

* Consolidating those Federal educational
" programs aimed specrfxcally at improving
access of minorities, wornen, and.the hand-
icapped will emphasize t