in a university setting, a total budget
several times greater. This comparison
is obviously not meant to suggest that
Plato could be substituted for such an
institution. Rather, it is intended to in-
dicate that a single Plato IV system
could augment by 20 percent the in-
structional capacity of five such institu-
tions on an annual budget of less than
$1 million each.

Alternatively, this added capacity
could release an equivalent portion of
faculty time for developing new pro-
grams, for teaching in smaller group
settings, or for providing extra help to
individual students. The possibility of
such enrichment of our national educa-
tional capability has provided added in-
centive for implementing and testing the
Plato IV design and for learning how
such a system would function in various
educational settings.

The introduction of a major new
technology into the educational process
will undoubtedly raise questions on the
part of some educators concerning the
possible negative impact of an inanimate
tutor on the very human processes of
learning and teaching. Similar questions
may well have been raised when the
printing press and inexpensive paper
were introduced into the educational
process in the 15th century. It was not

long, however, before the technology of
the printed page became so identified
with education that the library became
the universal symbol of educational ex-
cellence. We believe that the resulting
explosion of knowledge and of informa-
tion has made the introduction of com-
puter-based education all the more
needed in a rapidly changing world.

The Plato program has called for a
unique combination of educational and
engineering talents. The program has
benefited from cooperation among ex-
perts in many disciplines and among
educators in universities, community
colleges, high schools, and elementary
schools. Finally, it has depended in a
critical way on cooperation among edu-
cational institutions, industrial corpora-
tions, and government agencies. These
~features may be indicative of a new
level of interinstitutional relationships
which would accompany the incorpora-
tion of computer-based systems in the
educational process.
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Studies Committee on the Future of
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University of Wisconsin Madison cam-
pus, was asked to comment on four
questions raised by the Board of Re-
gents about the purpose and goals of
higher education: (i) What are the pur-
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poses of higher education? (ii) What
should be the goals for the University
as an entity? (iii) What should be the
goals for each segment of the Univer-
sity? (iv) To what extent should students
and student organizations be involved
in University government?

The University’s response to these

(report of the Instructional Technology Com-
mittee of the Commission on Education of the
National Academy of Engineering) (1969); G.
Schwarz, O. M. Kromhout, S. Edwards, Phys.
Today 22, 41 (1969).

4. C. R. Blair, “The computer in instruction: an
overview,” review paper prepared for Project
ISE (Information Systems in Education), As-
sociated Universities, Inc., Washington, D.C.,
1968.

5. The Plato program was initiated in the Coordi-
nated Science Laboratory of the University of
Illinois. The Computer-based Education Re-
search Laboratory was established in 1966.

6. D. L. Bitzer and D. Skaperdas, “PLATO IV—
an economically viable large-scale computer-
based education system,’” paper presented at
the National Electronics Conference, Chicago,
1968.

7. B. F. Skinner, The Technology of Teaching
(Appleton-Century-Crofts, New York, 1968).

8. See, for example, P. Suppes, M. Jerman, D.
Brian, Computer-Assisted Instruction: Stan-
ford’s 1965-66 Arithmetic Program (Academic
Press, New York, 1968), bibliography.

9. R. A. Avner and P. Tenczar, “The TUTOR
Manual,” CERL [Computer-based Education
Research Laboratory] Rep. X-4 (1969).

10. “Innovation in Education: New Directions for
the American School,” a statement on national
policy by the Research and Policy Committee
of the Committee for Economic Development,
New York (1968).

11. D. L. Bitzer, B. L. Hicks, R. L. Johnson, E.
R. Lyman, IEEE (Inst. Elec. Electron. Eng.)
Trans. Hum. Factors Electron. HFE-8, 64 (June
1967). .

12. D. L. Bitzer and H. G. Slottow, “Principles and
applications of the plasma display panel,” paper
presented at the OAR Research Applications
Conference, Office of Aerospace Research, Ar-
lington, Va., 1968.

13. A trademark of Owens-Illinois, Toledo, Ohio.

14. A. G. Oettinger, Run, Computer, Run (Harvard
Univ. Press, Cambridge, Mass., 1969).

15. The Plato effort has been supported in part by
the National Science Foundation, the Advanced
Research Projects Agency, the Joint Services
Electronics Program of the Department of De-
fense, and the Department of Health, Educa-
tion, and Welfare.

questions included a recommendation
for a more thorough study of some is-
sues. Because our committee was not
fully satisfied with either its own recom-
mendations (I), or the University’s re-
sponse we expanded and extended our
earlier comments.

The Interdisciplinary Studies Com-
mittee on the Future of Man has been
in existence since 1962 and has con-
sidered many aspects of university pur-
pose and function in connection with
our concern about the future of man.
Together with many other faculty mem-
bers and students we share the malaise
that affects other members of society
who are concerned about the future.

‘We affirm the views that the survival

of civilized man is not something to be
taken for granted, that governments
throughout the world are experiencing
great difficulty in planning for the fu-
ture while trying to cope with the pres-
ent, and finally, that the university is

Dr. Potter is chairman of the Interdisciplinary
Studies Committee on the Future of Man at the
University of Wisconsin at Madison. The other
authors were members of the committee. Drs.
Baerreis and Bryson were previous chairmen.
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one of the institutions that has a major
responsibility for the survival and im-
provement of life for civilized man. We
agreed with the most recent faculty re-
port that an important purpose of the
university is “to provide society with
objective information and with imagin-
ative approaches to the solutions of
problems which can serve as the basis
for sound decision-making in all areas”
(2). But in referring to “solutions of
problems which can serve as the basis
for sound decision-making in all areas”
we feel that there is great danger that
universities as institutions will be so
inundated with problems of the imme-
diate present that they could become
merely “public utilities” (3). It is im-
portant that an increasing number of
university scholars should consider the
impact of present actions in terms of
future viability of our society. It does
not appear that any of the past reports
on the purpose and function of the uni-
versity have even remotely suggested
that the future of man is at stake, or
have suggested that the university must
bend its efforts to any significant degree
to accommodate to that issue.

We can no longer afford the luxury
of assuming that the future will take
care of itself. The question is whether
previous statements of University pur-
pose provide goals which, if faithfully
pursued, would contribute adequately
to man’s survival and improvement, or

whether these statements of purpose

need to be made more explicit. We be-
lieve that the statements do indeed need
to be made much more explicit, and we
propose to revise the statements of Uni-
versity purpose in terms that are com-
patible with the University’s heritage,
and at the same time cognizant of the
University’s responsibility to future gen-
erations of man.

We believe that the 1968 statement
of university purpose (4) was caught up
in an ambivalence in attempting on the
one hand to maintain “the search for
truth” in its purest form, while at the
same time making the claim that uni-
versities are the “prolific and unfailing
sources of ideas, concepts, and philoso-
phies that have guided the progress of
humanity and the advancement of West-
ern Civilization in all its material,
spiritual, political, economic and social
aspects” (italics added). The 1968 report
took the position that the benefits can
be achieved only if the search for truth
is accepted as the “ultimate purpose of
an institution of higher learning” be-
cause “the modern institution of higher
education is the only one in our society
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in which this search, untrammelled by
the need for specific solutions, can pos-
sibly take place.” We believe that, in
fact, the universities have undertaken a
multitude of directed searches for spe-
cific solutions (2), but we suggest that
at this time a distinction between soci-
ety’s immediate problems and society’s
future is required.

Statement of Purpose

In answer to the Regents’ question:
“What are the purposes of higher edu-
cation?” this committee responded that:

The primary purpose of the University
Is to provide an environment

In which faculty and students

Can discover, examine critically,
Preserve, and transmit

The knowledge, wisdom, and values
That will help ensure the survival

Of the present and future generations
With improvement in the quality of life.

We seek a wide acceptance of this
restatement of purpose. In so doing, we
acknowledge the legitimacy of other
purposes of the University and do not
wish to interfere with them (2). Rather
than alter these other purposes or inter-
fere with academic freedom in any way,
we seek positive incentives and pro-
cedures by which future-oriented pro-
grams would be encouraged. Ways
should be found to allow students and
faculty to engage in the interdiscipli-
nary efforts that are implied by the
statement of purpose. Such an orienta-
tion might help to close the “relevance
gap” that now exists between faculty
and students.

We wish to make clear that the re-
statement of purpose implies continual
stimulation toward new problems and
methods of attack rather than an a
priori specification of a finite set of
present problems and methods. Our be-
lief is that the problems of survival and
improvement can best be met with an
open-ended and pluralistic approach in
which the judgment of priorities is
under constant surveillance and reex-
amination.

We believe that only by a radical de-
parture from the abstract statement “to
search for truth” will it be possible to
educate students, faculty, and govern-
ment as to what the university really
represents. It should be recognized that
the university and all government agen-
cies are under tremendous pressure to
solve current problems, and no one
denies that these problems are urgent.
But we must here emphasize that gov-

ernment and industry can and will be
primarily responsible for solutions to
problems of the present, though they
will in many instances draw upon uni-
versity resources. On the other hand,
the university by its very nature must
be future-oriented because it is respon-
sible for the joint effort by which fac-
ulty and students provide knowledge,
skills, and social values for much of the
leadership for the next generation.

We believe that the new statement of
purpose does not jeopardize academic
freedom, and we suggest that any mem-
ber of the faculty might welcome an
opportunity to explain how his scholar-
ship relates to this overall purpose, and
might equally welcome administrative
changes that would permit him to be
more effective. We believe that a future-
oriented university would find ways for
students and faculty to engage in inter-
disciplinary efforts that would contrib-
ute not only to the future but to the
present.

Search for Truth

The statement that the purpose of
the university is to “search for truth,”
when coupled with the academic tradi-
tion that “freedom of inquiry” is the
key to progress in Western Civilization
(4), has several consequences that need
closer examination. Taken together they
provide no recognition that there are

-many kinds of truth, that there may

be an obligation to place priorities on
some goals, or that the search for truth
has taken different forms in each suc-
ceeding generation. It seems to be as-
sumed that individual professors, stu-
dents, or departments can search for
truth along different paths and at dif-
ferent rates, and that the products of
their efforts will emerge in the form
of knowledge that will at once con-
tribute to the quality of individual lives
and of society. To this viewpoint we
would assert that in the: main the key
decisions are made upon the basis of
value judgments that are present-ori-
ented and not future-oriented.

The effectiveness of the present sys-
tem depends upon the validity of one
or more of the following assumptions:
(i) that a kind of societal wisdom will
constitute a free market of ideas and
skills in which the laws of supply and
demand will regulate the “search for
truth” so as to produce the truths most
needed; or (ii) that the leaders in the
“search for truth” have the wisdom
to place their efforts where they are
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most needed and to integrate new facts
into a comprehensible pattern of new
wisdom; or (iii) that the academic
“search for truth” is mainly a didactic
exercise and that the by-products are
either harmless or readily stockpiled
until they can be properly harnessed.
These assumptions all fail to consider
the fact that the university in point of
fact does not operate in a totally laissez-
faire environment. It is strongly in-
fluenced by public needs that are
present-oriented and only weakly in-
fluenced by pressures that are future-
oriented, and the present-oriented func-
tions have been most frequently di-
rected to the preservation of the status
quo even if the future may have been
put in jeopardy. ,

Moreover, the idea that the purpose
of higher education is the “search for
truth” coupled with “freedom of in-
quiry” has become institutionalized. At
the same time the totality of available
knowledge has become too great for
any individual professor or student to
master. The result has been greater and
greater specialization and a concentra-
tion on certain problems without regard
to the needs of society and without
recognizing or caring that societal wis-
dom has become unable to maintain a
free market for ideas and skills in which
the truths most urgently needed will be
the truths uncovered. The result has
been ‘“uncertainty concerning the role
of the university” (5). In the face of a
malaise in all segments of a society in
which there is a growing conviction that
there is no one at the controls, and that
neither deities nor governments really
have a plan for the future, the academic
world clings to the twin slogans of
“search for truth” and “academic free-
dom.” Faculties fail to recognize a per-
vasive conflict of interest in which
professors naturally prefer to be as
unregulated as possible (6), and in
which each specialist feels that his own
microcosm deserves increased financial
support in the interests of society with-
out asking how or where we find the
minds that can put the pieces of knowl-
edge together in the service of a societal
wisdom.

Thus, for many of our faculty the
motivation for stating that the purpose
of the university is “the search for
truth” comes partly from a natural
desire to be as unregulated as possible
and partly from an honest conviction
that only by such an abstract statement
and the resulting evolution of ideas
and techniques can the maximum bene-
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fit to society be achieved. It is honestly
believed by many that the search for
truth cannot be directed and that any
attempt at direction can only result in
some degree of crippling of the overall
effort. We would insist that acknowl-
edgment of at least some responsi-
bility for the future would not exclude
an open-ended search for truth accord-
ing to the critical standards, personal
integrities, and loyalties that have al-
ways been assumed in academic life.
Indeed it might be suggested that such
an acknowledgment would give aca-
demic effort a new impetus.

We affirm that the university faculty
members have an obligation to identify
the orientation of their search for truth
in terms that are explicit and meaning-
ful to today’s youth, to the older gen-
eration, and to one another. It is pos-
sible to be explicit about the orientation
with respect to the future while at the
same time being open-minded as to
the means or the possibility of different
individual orientations. Moreover, it is
perfectly rational to defend a sizable
proportion of nonoriented or totally
laissez-faire search for truth provided
there is some obligation to consider the
consequences of the technological ap-
plications of new knowledge. In the
present era, as never before, technology
moves in on basic discoveries so rap-
idly that the side effects and future
consequences are frequently not ade-
quately considered. Because many con-
sequences cannot be anticipated, it is
necessary to build into our science-
technology apparatus the sensors that
could constitute early warning signals
concerning threats to survival and to
various societal values.

Future-Oriented Search for Truth

We believe that the university has an
obligation to examine and preserve the
value judgments that can elevate the
condition of the society on which it
depends. It can serve this function by
a search for truth that is future-ori-
ented and that explicitly recognizes the
need to transmit not only knowledge
but also meaningful value judgments
to succeeding generations. Recognition
of this purpose does not assume the
detailed administrative regulation of all
scholastic effort because in a future-
oriented university the first thing that
must be agreed upon by the faculty
would be that neither we nor society
at large knows how society should pro-

ceed, in terms other than the broadest
concepts of change within a constitu-
tional framework.

As faculty members we should real-
ize that we must adopt a position of
humility when we face the future, a
humility that is not merely a mask for
incompetence, but a humility that is
willing to lay its measure of competence
on the line, willing to step over the dis-
ciplinary boundary, willing to criticize
and to be criticized, and willing to allow
cherished personal insight to evolve into
an effective working hypothesis or an
action policy for a group. We should
recognize the need for interdisciplinary
groups in which competence is not de-
fined solely in terms of disciplines that
have been in existence for 50 or 100
years. We should recognize scholar-
ship that is individual and that is built
from components of several older disci-
plines. We could find satisfactory ways
to recognize such scholarship for the
future just as we have found ways to
recognize scholarship in the past.

Conclusion

When it is admitted that no individ-
ual knows the most appropriate criteria
for judging actions that are future-
oriented, it must be recognized that
pluralistic approaches and solutions
need to be developed and maintained
on the basis of all the knowledge that
can be brought to bear on the issues,
following all of the principles stressed
in the 1969 faculty report (2). These
are so fundamental that they need to be
restated here: (i) there must be com-
plete intellectual freedom for faculty
and students; (ii) satisfactory solutions
to problems can be achieved through
rational inquiry and discussion; (iii)
implementation of needed changes in
the university must be through legal
means; (iv) each individual has the
right to his opinion and to be heard,
but no individual has the right to pre-
vent those of differing views from equal
opportunity to be heard. )

Once these principles are unreserved-
ly accepted by Regents, faculty, and stu-
dents, together with an acceptance of
the primary purpose as future-oriented
in terms of survival and improvement,
we believe that this university could
proceed to the detailed discussion of
the operational problems: how to im-
prove the teaching function, how to
achieve a proper balance between teach-
ing and research, how to facilitate the
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organization of vital interdisciplinary
programs, how to evaluate the values
of the past in relation to the future, and
how to achieve a sense of community
among students, faculty and citizenry

7).
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Helium: Costs Jeopardize Future of
Government Conservation Program

The fate of a government program
to stockpile helium—a unique nat-
ural resource that is rapidly being
wasted—is under review at high levels
in the Nixon administration. The re-
view was sparked largely by financial
pressures. The government’s helium
conservation program, which provides
for extracting helium from streams of
natural gas and storing it underground
for future use, has recently been run-
ning at a huge deficit. Everyone close
to the situation agrees that something
must be done to rectify the mess. But
knowledgeable scientists are worried
that the Nixon administration, in re-
sponding to short-range financial pres-
sures, may allow the squandering of a
priceless natural resource that may be
desperately needed by future genera-
tions.

The outlines of the struggle are still
somewhat indistinct, for much of the
debate is going on behind closed doors.
But, in general, the continuance of
some kind of helium conservation ef-
fort seems to be favored by the scien-
tific community and by the tiny helium
industry, which profits from the exist-
ing program, while the need for further
conservation has been questioned by
economists and budget-oriented offi-
cials. One of the leading opponents of
the conservation program is said to
have been John F. O’Leary, who headed
the Bureau of Mines until recently.
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(Helium activities accounted for almost
half of the Bureau’s entire 1969 budget
of $117 million.) The leading scientific
body that considered helium needs—a
National Academy of Sciences commit-
tee—felt strongly that the conservation
effort should be expanded, but its rec-
ommendations were toned down before
publication because of protests by the
Bureau of Mines.

The alarm over helium stems from
the fact that it has unique properties
for which there is often no real sub-
stitute in high-technology applications.
Helium is the only gas which can be
used to develop the low temperatures
needed to attain superconductivity in
metals, since it is the only known
material that remains fluid at tempera-
tures near absolute zero. It is also the
lightest inert gas, is less scluble in fluids
than any other gas, has the lowest lique-
faction temperature of any gas, is the
only known substance which will not
freeze at atmospheric pressure, and has
the lowest refractive index of any gas.
Helium is nonflammable and nontoxic
to man, has a small molecular cross
section, and does not become radio-
active.

These properties, singly and in com-
bination, give helium many important
uses, some of which are unique. The
largest current use for helium is as a
purging and pressurizing agent in
liquid-fueled rockets. Expanding he-
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lium provides the pressure needed to
push the rocket fuel to the engines, and
helium keeps the propellant mixtures at
the proper temperature.

Helium’s lightness and nonflamma-
bility make it the safest lifting gas; its
small molecular size and rarity in the

~atmosphere make it superb for leak

detection; its nontoxicity and lightness
make it valuable as a breathing mixture
for underwater work; and its ability to
reach low temperatures and gain super-
conductivity make it necessary for most
kinds of super-cold applications. He-
lium is currently used extensively in
shielded-arc welding and gas chroma-
tography. It is also expected to play
a key role in the development of
nuclear reactors, lasers and masers,
magnetohydrodynamics, and supercon-
ducting cables for transmitting electri-
cal power. ~

The chief existing source of he-
lium is certain natural gas reserves,
of which the largest known happen to
be located in the United States, pri-
marily in Kansas, Oklahoma, and
Texas. The helium in these reserves is
generally thought to have been pro-
duced by long-term radioactive decay
processes in which uranium and tho-
rium emitted alpha particles (helium
nuclei) which then captured electrons
and became stable helium gas. The
threat to this supply of helium lies in
the fact that the natural gas supplies are
used as a domestic household fuel. Un-
less the helium is extracted before the
gas is delivered to the customer, it is
passed into the atmosphere when the
natural gas is burned.

In an effort to save this disappear-
ing resource, the federal government
launched a helium conservation pro-
gram in 1960. The government has long
been the leading user of helium, and
the Bureau of Mines in the Depart-
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