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SCIENCE AND SOCIAL EVOLUTION

IMPLICATIONS FOR PUBLIC -POLICY ,

,A GUIDE TO ADVANCED STUDY

3/ -

Interactions of science and tefhnology with major
aspects ofyhuman experience, physiological, psy-
chological, ecological, economic, esthetic, ethical,
and political; interactive and evoluticinary impact
upon 'social structures, processes, beliefs, and values,
transforming culture and societN changing behaviors,

"expectations, relationships, abd roles, and reshaping
pklic policies, laws, and institutions.

Prepared by
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and

Others
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SCIENCE AND`SOCIAL EVOLUTION"'
IMPLICATIONS FOR PUBLIC POLICY,

111

A''Preliminary Statement

The- following.outrines of topics, questions, and reading's are intended as
guides to the study of selectddaspects of public policy for science and technology
and their impact upon society and public affairs. The emphilsis of this volume is
upon the roles of science and technolOgy itS tKE evolution of human society with
particular reference to resulting'implications for public policy: This material is
organized as a course appropriate to graduate or upper-division undergraduate
instruction. Its-scope is comprehensive and implies a high 'level 'of generality
if the course were offered in a two-semester or three-quarter academic year.
But each of the eleven main topics into which the subject matter has been
divided may be studied in depth ,and detail, and contains sufficient Material
for intensive study where desired.

The Study Guide was developed over a two-year period, with assistance
from the National' Science Foundation, and as been revised following six years
of experience. It is one of three study guides prepared with NSF assistanCe,
the otheriTMa being Science, Technology and Public Policy (revised 1972), and
Environmental `Policy raw, and-Administration (in-twEi volurnes,1974--Supplement
and 'Index 1976). The instructional purpose which these study guides were in-
tended to assist was experimental,the field of study being relatively new to
universities in America or abroad. Outlines of similar Or related courses offered
in other universities were examined, not necessarily, for the purpose of borrowing
from Or improving upon them but rather to see how other institutions were dealing
with the instructional problems of the field.

If there is a one best way to study pOblic policy for science and tech'nplogy
the ,authors and revisers of this study guide have not found.it. There are many,
approaches to fhe field of study. The advantages .of some over others appear
to depend in large Measure upon, the character of the institutions offering, the
instruction, uponthe qualifications and interests of the- instructors, and upon the
needs and backgrounds of the students. This study guide should, therefore, be
'regarded aS a basic instructional f95ility rather than as a model course. The
eleven' topics are, in effect) buildingNoCks and can be put together. in many
differeh t torribinations. Individual toOts can be taken apart and 'recombined,'
the keyed references providing reading-lists for the new combinations. The Study
Guide is easily, adaptable to ,elf- instruction; -the topical abstracts, outlines,
questions, and IZeyed references enable the, 'student to follow a systematic,
course of learning without the direct 'assistance of textbooks or instructors.
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An outgrOwth of this development in curriculum construction has been'a
seleclcoe, but comprehensive, ansotated bibliography in Science, Technology and
'Public Policy prepared' under a contract with the National Science Foundation.
This three-volume compilation of references, distributed by the Foundation, covers
material published in English between, and including, the years 1945 and 1972.
Alfhoygh it has not been updated, it continues to be of assistance to persons
working in this field of study.

e field and focusof the study of public policy for science and technOloW4
have often bees misconstrued. Students in this field are concerned primarily with
p lic policy and, secondaritswith the subject matter of science and technology.
The must, to 'tile extent of their interest, become students of social or political
science even.though their prior training may have been in some other academic,
field. The study of public policy for science and technology 4s not ijitended
as an answer to the need for an enlarged and improved putonc understanding
of the substance and methods of the sciences. Effoiis to bring understanding
of Science to college undergraduates,or to citizensgenerallx could contribute
to better public policy for science and technology. But this task involves a,
different subject matter. and focur and, ideally, should be undertaken b, the
scientists themselves where the subject matter of their own disciplines is taught.
In the field of policy studies, the scientists are social scientists, although the
assistance of professionals in The physical and biological sciences, medicine,
and engineering is also required. As this Volume indicates, scientists holm been
extensively involved in the shaping and criticism of science policy and in the
application of science and technology. Scientists do, therefore, contribute to the
study of public policy for science and technology even though relatively few
of them may ever become actively involved in it as teachers or., researchers

One.may toncepe that the process through which public policy is form-
ulated and applied is an appropriate focus for study and yet question whether
there is anything so distinctive about public policy -for science and technology
as to warrant specicil attention. It might be argued that' the policy process may
be studied by political .scientists,but that study of the substance of policy be-
longs to the discipline pjimcrily concerned with the subject matter of policje.
Fol. example, this reasoning would leave the study of the substance of weather
modification to meteorologists, and of water-pollution control largely to chemists.
There can be no objection to this approach, provided that the natural scientist-
is willing to become a student of the social and political implications of his
discipline. But the highly specialized character of modern science makes this
interdisciplinary approach improbable unless provided for in programs or cur-

,
ricula designed to further this development:

Understanding of the.problems of public policy in any ubstantive field
requires a synthesis of knowledge- of both the substance and process of policy.
This synthesis can be achieved in several ways. It is possible to achieve it largely

VI 7
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because there is available to the student extensive policy-oriented writings by
scientists well-grounded in the scientific .aspects of policy issues. Synthesis may,
further result from the various forms of intellectual interchange between students
of the processes of public policymaking' and administration, and 's'tydents of the
social implications of

human

and technology. The act, of synthesis, however,
occurs in individual human 'minds. In a literal sense, each person makes his-
own synthesis. Nevertheless, different human minds, addressing the same body
of information, may structure their perceptions in similar configurations.

There is obviously extensive agreement among informed people as to the
relationships among familiar things. People are more likely to agree on the
fact that relationships exist than .they are on the ..qualitative significance of
those relationships. For differing value judgments may be imposed upon more
generally agreed upon descriptions of reality. This study guide represents the
synthesis of a wide and diverse body of data. It is designed to help the student
structure his understanding of a complex %Id of study. But its puipose is to
provide a coherent point of departure toward further work in the field rather
than to suggest a particular point of view or perception.,

A special difficulty in interdisciplinary studies lies in the source material.
Literatures of many fields must drawn ,upon, but these writings are seldom
readily applied to the concerns of the interdisqiplinary student or researcher.
Moreover, when existing knowledge and literatude are restructured on an inter-
disciplinary scheme, gaps appear where information or documentatiOn is scarce
to nonexistent: The interdisciplinary appr,oach opens the way to new areas of
'inquiry but, meanwhile, the supporting documentation for topics, such as those
in the following study guide, is uneven in rtiany respects. The classification of ,
particular writings with particular topics is often very irnperfe6t,-but-rnay serve
the student better than no points of reference. And this publication is intended
as a guide, not as a definitive or comprehensive survey of the fields of study
outlined therein. Working from this guide, the student may enlargeand extend
his comprehension of the impact of science on social evolution.

The intrinsic importance of science and technology as subjects fbr policy'
studies depends upon their significance in the shaping of human societies. The
tremendous impact of science and scientific technology on the modern world is
now generally recognized. But, until recenN the effects have been widely as-

4iumed to be beneficial and to require no special attention. Since 1945, however,
the hitherto small stream of critical comment on the uses and effects of science
and technology has swollen to Amazonian proportions. Science and technology
have become major topics for policy consideration in all industrial societies,
in all modern governments, and in international affairs. Dangers of the overuse,
underuse, and misuse of science are becoming matters of public concern. And,
at long last, universitieshave begun to recognize their own responsibilities not

S
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only for advancing the understanding of scienc4 itself/but Falso for advancig
public understanding of its impact upon society. It is not _0asy to fit the study
of public policy for science and technology into the conventional disciplinary
structure of universities. But the great importance of the issues with ,which
aspect of policy study is concerned gives' hope that this task, which implies,
new relationships among the disciplines, will somehow be accomplished.

I

i9

4

*(



/ A NOTE:16N THE REVISED VOLUME

This volume is a revision and reorientation of the second of a, two-volume
syllabus on Science, Technology and Public Policy originally prepared with the
assistance of a grant from the National Science Foundation. This syllabus, in
its revised form, now appears as three separate, but related, study guides with
the volume numbers dropped. The original Volumes I and II . were published
by the Department of Political Science at Indiana University. .

, Bibliographical material has been almost doubled, and the selections for
bask readings have been extensively revised The wording of the title has
been changed; study guide being substituted for syllabus, as more descriptive
of the charaCter and intended use of these publications.

The major substantive change was the removal of the environmental
sections of the old syllabus. and their reorganization in a new study guide on
environmental policy, law and administration. Environmental aspects of human
social evolution are/of course,treated in this valume under almost -every topic.
But these environmental-'relationships are primarily' those which huritanity has
created for itself. The substance of the Study Guide on environmental law,
policy and adMinlstration is largely the, evolved ,environment of nature- -land,
water, air, and living species. This study guide is focused upon the contrived
environment of institutions, customs,,relati onships, and interpretations of behavior.
The distinction between this cultu-ral environment and the environment o nature
is relative rather that; absolute. The cjifferences are largely the consequence
of selective emphasis and perspective The environmental relationships, of man
in nature are, modified, bUt not annulled, %Olen hpmanity develops civilizations
and lives in fhe artificial environments of cities.

. ,

4

This contrived environment of humanity has, however, evolved in ways
apparently unknown in the nonhuman world. Three elementary factors of major -----
significance to social evolution are evidently lacking, or at best only slightl
developed, in the nonhuman world. They are historical consciousness, ation,
and abstract language. These properties of behavior are basic t e development
of technology and culture. They make possible trirlw ion of institutions, .

of organized administered behavior, and of technol Social evolution may
therefore, b7understood as a process tlJat grows out nature and into culture. ..

on,
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SCIENCE AND MAN'S .SELF IMAGE

4

The most significarit consequence of the advbncement of science is its
effect upon man himself. Science changes the human condition in several re-
spects. It changes man's view or reality and enlarges his vision of 'possibilities.
It enables him to develop new techniques for achieving his pprposes,it thereby
a Iterq his environment and his perception of that environment and, most importantly
it changes-his image of himself. The three/topics comprising this section'explore
the general consequences of man's view of himself as reflected in the mirror of .
science. Topic 01: Changing Views of Man: The Mirror of Science reviews
the findings of science concerning the nature of man and queritwhat this evi-
dence suggests regarding his social behavior and,espes.i.olly, his role as citizen
and inventor of civic institutions. The remaining topics examine selective as-
pects of man's self-image and self-understanding in relation to their social and
political consequences. Topic 02: Interpretation and C,ntrol of Human Behavior
draws upon psychology neurophysiolowgenetics, and medicine to obtain insight
into the present effects, and probable. consequences, of efforts to manage human
behavior. Topic 03: Impact of Technological Systems and Automation,drawing dh
physiology,psychologs sociologs and-bioengineering, examines the social pi:oblems
encountered at the man-machine interface. The advent of automationthe control
Of machines 1y machineiand the substitution of computerized techniques for
hurnan skills,adds novel factOrs of uncertain consequences to man-machine rela-
tionships. Man's self-image- is further complicated by the development of bionic
technologies - -using inorganic mechanics to simulate, supplement, or Atbstitute for
living tissues. It is paradoxical that as knowledge of hilman 1?ehavior and the
phenomena of life and intelligence have grown,increasing difficulty has been
encountered in defining the nature of man or of obtaining a comprehensive
and valid interpretation oT the essence of ) humanity.'

Ij
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TOPIC 01 CI-14NbINQ VIEWS OF MAN: THE MIRROR OF ScIENCE.

I
p

Man appears to be the only creature that can, objectify his existence;that
con see himself in the perspective of time and place. This self-aWareness has

'been a mgior 'factor in the shaping of human societies. But the image that man
fOrms of himself and his: environment and condition has been profoundly in-
.fklenced by the findings o, science.

Prior to-The technoscientific age, man's self-image wade
in art, religion, and philosophy, It was easier to idealize o t stere
image when there was no systematic Or objective means for testing. the evalidity
of subjective interpretations of nature and hurrtan nature,and before the enormous
complexity of hUman personality .had been demonstrated. .

Scientific knoWtedgeshas,been -a destroyer or illt)sions. It also has revealed
possibilities (but not yet, limitations) for the improvement of,the human specie and
for the control of human behavior. ,Not only has science uncovered aspects of
human nature, that had previously been unrevealecl,but it also added immeasurably '-
to the mystery of its place, in the. universe. Evidence of the evolution of the, .-t
species undercut unquestioning faith in religious doctri of deliberate creation.
And the prominence. of manwas vastly diminished inst the infinity of the'
cOsmos,gS revealed by tistromy and'the immense duration of Prehistoric times; ,

as revealed by paleonto qy...Researcle in physiology, psychologjond biochemistry
raised doubts concerning the basis. of social conduct. Was moral turpitude no
more than a -consequence of biochemical imbalance?,

Although man possesses more information about himself 'then he has ever .

had before, it is uncertain-whether self-knowledge has added significantly
to his social wisdom. Science has not yet provided a' picture of the whole man.
The man reflected in the mirror of sence resembles a .cobistic painting sugges-
live of Picasso. Geometric shapes in assemblage fit together to form .a distorted
image resembling, man;each piece represents a scientific fact, but large areas
of the living man anbunrepresented. And so it Is still possible for the poet or. st, .

painter to portray an image of the whole man which is as revealing as the' _

one an incomplete science can 'proVide. -

, .

This disjunctive arid_ incomplete picture of, man may be the-froot of many
of hii diffi:cdltits hi the modem world. It may help to. make plausible -such
abstract conOepti as-"economic" nma or "political"-m'an. The abstract "rational"
man has substituted !science's imperfect, but "relcitively" objective, image for the .
halistic,but subjective; image of tradition. It is now 0 task of science to,achieve,
if it 'can, an image of the complete man. BUt it is not certain that science alone
can accomplish this task. And it nay not be necessary to human welfare that'
-stience -does's°. Were science only to correct the half-truths and misconcep-*
Lions regdtding man and human' behavior, that would be an. achievement of
Major significance,

L
13
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TOPIC 01 CHANGING VIEWS OF 'MAN: THE MIRROR OF 'SCIENCE

TOPICAL ,OLITLINE

1. Pre-Scientific or Traditional Views of Man

A. Primitive interpretatipns of human behaViar
in relation to society and its environment
1. Coexistence''

a. The personificatiOn of natural forces
b. Animism and totemism
c. Man as a member of the community

of animate nature
2. Manipulation

a. Man as magician
b. Edence frOm prehistoric art and

anthropology
c.' Magical origins of science and tech-

noloby
3. Domination

a. Man as subduer of nature
b. Master of Ipther, men

REFERENCE KEY

41, 119, 126, 135,
144

B. Religion land mythology as pre - scientific 9, 62, 63, 111
interpretatiOns of the human condition
1. The origins of manaccounts of genesis
2. The emergence of tribes and nations- -

the concept, of "a people" and its re-
lationship to "territory"

3. The emergence of epic, myth, and heroic
legend

4. The position of man in the cosmologies
'of antiquityhis relationship to the
earth and to the gods

5. The functions of myth 'and religion as
guides to conductrelationship of their
prosciiptions to life experience (e.g.,
food and sex. tgoos)

6. Codes and *els of life .styles and

behaVior (e.g"., hierarchs caste ',systems,
communalism, individualism)

Images of Modern Man: The Impact of Science 11, 15, 48, 58, 75
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Science and Mail's Self Image

4

,r
Renaissance image of man .as tree-willqd 65
1. The concept of ge nius ,

2. The image of-inan as an i-nquiring,seeking
intelligence--the Faustian image

3. The search for self-fulfillment .."

B. New forms-of specializ in learning and
occupations give rise/to new, specialised, and
detentlinistic images or Models of man'

1. Physical man -- Descartes and 1-liorvey

2. Political man--Machiavelli and `Hobbes
3. Economic man -- classical econbmists, Marx
4., Social man--RousseaU,Nietsche,andPareto
5. Evolutionary man -- Darwin and Spencer .136,148
6. Moral man7-Luther and . Calvin

C. Increasing difficulty. in forming a coheEent 14, 67
and, demonstrabls validjmage of man--in-
roads of science and scientism
1'. Growth of knowledge and social com7,

plexity makes difficUlt the ,sustaining of
traditional images

2. Atavistic (Rousseau and th enoble savage)
and deterministic images (Marx and Freud)
seized upon to explain human :-nature

3. Nationalisn; and political' rriZwements as
sublimations of the problem of
identity

4. Retreat to subjectivism,rorn' anticism--ex*- 69, 119
istentialism, nihilism, and exotic cults

15,41,7Z 119,129

III. Some Examples of the Influence of Science on 1, 3, 32,'94, 125,
Man's Self-Image 147

I
A. Implications of the theories of evolution 7, 66;97,.136,155

and genetics--The Origin of /Species and
The Descent of Man .
1. Shattered image of. "special creation"; . I .23
2. Man 01 a primate 122,123,146,158
3. Inherent biological inequality of indi- 26, 35, 120, 171,

viduals a 172

4. $ociaiDarwinism--surviv al of the "fittest? 23,4i 52
ratiotialization of the ethic of rugged'
competition *

ro

16



Changing Views of Manz_ The Mirror of Science 7

5. Psycho-physical basis of inhumanity and
. social pathology

6. The evolution of "man unfinished
Relevance of the, biolog' ical sciences to
the study of man (cf. Topics.02 and 05)

B. Effects of astronomx the "new" physics, and
molecular biology on theories regarding the
origin and nature and conditions of life
1. lmmensityof the cosmos, advances in bio-

. ichemistrs and the development of prob-
P

ability Theory undermine belief in the
uniqueness cr life and the Earth

2. Qenesis of life appears more and more to
be a consequence. of physico-chemical
complexity

3. The Second Law of Thermodynamics and
the irreversibility of the arrow of time
induce new sense of finality in events

4. Theories of relativity and indeterminancy
undercut belief in the fixed nature of
things

Qr.

3,Z13,38,81,116,
156, 170

17

18

C. Emergence' of the social and behavioral 2,11, 12,41, 53,78,
sciences
1. Effect of idea that man could be the

object of his own scientific inquiry
,

2. Effect of social research on law, pen- 56
ologN domestic relations, and education 1-

3. Significance of %into! health research, 30, 46, 51, 57
psychology, psichiel and ,anthropology
a: Social influence of psychiatry periws 67

'more significant than -its therapeutic
effects

b. Concept of the "normal " and "natural"
replaced by relativistic attitudes

c. Changed views of the baserof special

Newd. NeW interpretations of ideologies, uto-
pias, and social limitations

112,119, 121

D.' Difficulties of the sciences in providing a
comprehensive image of man (cf. Topic 11) ,

1'. No highly - developed science of man

<

17.
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Science and Mats Self Image

2. Images provided. by the sciences are' par-
tial and reduttionist--no single science
provides a framework for synthesis'

3. Cumulative knowledge provided by the -.
sciences is (as yet) probably inadequate to
form a true image of humanity

4..The evidenCe of science sometimes dp-,
pears to be inconclusive or contradictory

5. Scientific theory and evidence is oft
inconsistent or in conflict with popular
belief, particularly with political, social,
and religious attitudes

6. Science tends to ,disintegrate the tradi-
tional image without providing a defn-
sible substitute

E. . OF what significance ir importance is the ' 14, 25, 69, 101

abilitrof man fo form a valid self- image?
1. Consequences of 'inability to form a co- 141

herept selfrimage
a.' Anomie
b. Apathy and irresponsibility
c. Social instability

2. Consequentes in poktics and social the-
ory from the widespread acceptance*of a
particular self-image

' Aspects of 'historical models of modern
man
(1) Individualist
(2) Revolutionary
.(3) Coopercitive.

b. Anti-heroes and anarchists
c. .man--the' submerged individual

;c1; Existential man - -self actualization '
e. Mecttariistic mcin-iredetermination
f. Staiper, manprophets' and precursors

3. Economist; c interpretations of' man [See 11,13].

4; Human survival ultimately'dependent, upon
valid self - Imagery

F.. Risks of invalid images and the .possibilities
of achieving realittic models of humanity
1. -Dangers pf social policies-based on false

or inadequate premiies .
0,1'8
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Changing Views of Man: The Minim of Science

a. Policy or peogrorrr failQre
Unwanted substantive (material), con
sequences

c. Social antagonisms sharpened ' ,,
d. Disillustonment Witri science and gov-

ernment ) .

2. Prospective approaches, toward more re- 1.
'II. olistic irnages of man . .. , . ,

a.' %Reality therapy as ircorrecliye iOdts-, ..
torred imagery ., ' .?.. '
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LEAD1Nfir QUESTIONS
I
1. Does man's self-image affect hisl:$ehavibr? HoW, whx and what is the

evidence?

2. What is the role of myth in -sustaining human im ery? Is myth obsolete,
or does it continue to influence human percept Has 'science its own
mytholoz,?

3. To what extent may the prevailing self-images of man be deduced from
the work of artists--writers, painters, and sculptors?' How has science in-

t ,fluenced the artist's perception of humanity? (cf. Topic 08)

4, Has the influence of science on man's self-Image beenlargely destruCtive
or constructive? How does its influence compare with myth and religion?

5. I What has been the effect of mass-communication media on man's self-'
image? Has technology, and the industrial society that it makes possible,
aver-shadowed science and tradition in the shaPing of popular imagery?

Do advancement of science and its technologies'ensure the disappearance
of traditional cultures? What kinds of happiness would be possible in a
culture-free civilization? Is a "culture--free" civilization a contradiction
in terms, or is the "culture" of science a new kind of civilization?

A
7. Would a purely "scientific" society provide man wiTh a, coherent self-

image or merely with a summation or composite of scientific findings?

.8. What dangers follow from false self-ifroges of man? Would a true image
always be safer than a false one? Howe, truth entail risks? Do the
complexities of human personality make any general image valid or useful?

9. Why may the Faust legend be regarded as a 'parable of the transformation
of .mark by science? What images of mph are suggested, for example, by
Nietzsehe's-Zarathustra, Shaw's Man and Superman, Ortega y Gasset's The
Revolt of the Masses, Cato's R.U.R. (Rossum'sliniversal Robots),and 'Mi I le7c
Death of a Salesman?

10. How does the image of man in the mirror of 'science differ from the images
that appear to exist in the minds of "most men"? How much do we know
about the self-images of "most men"?...Would greater acceptance of scien-
tific knowledge affect the structure and behavior of society? If so, in what .
respects?
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,TOPIC 02 INTERPRETATION AND CONTROL OF HUMAN BEHAVIOR

msep----
Implicit in society is a degree of predictable and controlled behavior.

Nonhuman- societies; of insects for example,. hove solved the problem of predict-
able and controlled behavior through genetic programing. Individucility has been
sacrificed, but social coordination and cohesion have been immensely reinforced.

/oIn contrast.to the rigid programedsimplicity f the ant colonx"societies of men
are constantly threatened by the comple and often contradictory, behavior of
human beings. Human individuality is the source of the great artistic and scien-
tific achievements of civilized man. But the perverse aspects of this individuality
are the causes of disorder, pain, and conflict in human society.

i
Since the days of Plato,and apparently much earlier, some men have aspired

to control over the behavior of their fellows. Prediction of ;human behavior has
been the purpose of several pseudo-sciences,and has provided occupations for
generations of prophets, from primitive soothsayers to contemporary pollsters.
As science has piece-by-piece uncovered the basis of human behavior, it has
.revealed mechanisms by which personality may be controlled. Psychology holds
out 9 temptation of Faustian proportions to seek -total understanding of human
behaviorknowledge that might perhOps be turned to total control.'

"-N,
Scientific control of personalitsalthough yet far removed from perfection,

has already become good enough to create social, legal, and ethical problems.
Nit the least of these are the dangers of;political abuse of scientific knowledge
through thought-control and the manipulation of emotions for political purposes.
Science fiction widely depicts a dismal future for human individuality and per-
sonal freedom in a,world regimented througlt the power of psychotechnology.
But technologies of personality change may also hold possibilities for alleviation-
of behavioral disorders now associated with mental illness and crime, and may
"offer more humane alternatives for criminal justice.

The dangers implicit in the advancement of the psycho-sciences lie less
in their findings der se than- in the use to which these findings are put. One
of the tasks of government is To control the use of -this lc,noWledge of human
behavior to prevent its abuse, especially ID, government itself. Although scarcely
perceived as a public issue at the present tiMe, the control of human behavior

pythroug personality manipulation will before long becorhe a major concern of
poli s and ethics. It will doubtless be a public issue in the twenty-first century.
In a political system based upon the collective judgment of individuals, the
ability. of-the Individual to play his civic role in an informed and responsible
manner is of Highest importance. The impact of science and technology upon
the prediction and control of human behavior is therefore a Major area of
concern in the study of service and public policy and in the political-science
of self-government.
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TOPIC 02 INTERPRETATION A

:TOPICAL OUTLINE

I. Behavioral Theory: Interpret
Individual Behavior in Men

A. Psycho-cultural influe

4NTROL OF HUMAN BEHAVIOR

ion of Social and
and Other Animals

es

B. BioChemical and physi logical emphasis

C. Behavioral sciences a d leading behavioral
theories and theorist
1. Psysiology

Psychology
3. PsYchiatry_,
4. Parapsychologi.oal studies

II. Rationale for the Pre iction and Control of
Behavior

A. Public order and stability

B. Religious and legal observances

C. Military adv.ontages

D. Economic planning in, business and govern-,
ment

E. Mobilization of mass populations

F. Scientific curiosity

III. COntroI of Whom? By WhOm? Levels of-Sotibl
Iniegration and their Implicbtions for Individual
Behavior

A. Extent of/ social control over, Individual
behavior

- 1. Inner and other directedness
2. Aberrant and bnti-social behavior

37
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30 Science and Man's Self Image

3. Physical distribution and condition of
populations

4. Efficacy of institutions for corftrol

B. Differences between prediction and control
of
1. Individuals
2. Social groups

C. Compulsions to- control and be controlled

D. Institutionalization of control

1.. .Internalized controls
2. External institutions (e.g.,political organ-

izations,laws, procedures)--systems for in-
formation and indoctrination

.
E. Resistance to control

44,45, 55, 66,.193,
285

61, 125, 160, 185,
193, 241
1 00,144,1'93, 278,

'281
24, 1 71, 187
119, 14;4,185

IV. Pre-Scientific Techniques of Prediction and 8, 5811 7, 118,193
Control

A. Custom and tradition
1. Caste as social regulation
2. Familial group behavior
-3. Ethnic group expectations
'4. Class behavior
5. Rites, taboos, and law

B. Indoctrination, i nitiltion, and trai nin,g

4 C. Physical methods of control
1. Distribution of settlement
2. Physical planning of streets and build-

ings
3. Organization of physical force (e.g.,ar-

mies and police)
MonopOly of food supply or water

58,124, 224

86

86,

287
281

16-

224,

,
279, 286,

. "Teffnological Innovations of Predictive'Intent ' 24,81,99,125,134,

with Secondary Aspects of Control 193, 265
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Interpretation and Control of Human Behavior

A. Tests and measurements I 15,
.171,

1. Intelligence tests
2. Personality tests

,

3. Aptitude and skill tests
4. Combinations (batteries) of tests for per-

sonnel selection and placement

A ol

No,

. 31

60, 124, 152,
278

B. Actuarial science.
1. Calculation of risks
2. Personnel retirement 410

C: "Scientific" forecasting of behavior 99, 129, 152, 285,

1. Public opinion polls (sampling techniques)
2. Trends in business,demography, foreign af-

fairs,technologx etc' (techniques a trend
projection and estimate of _probabilities)

292,
290,

293.
291

. b. .Systems analysis of behavior, including sto-
chastic methods, computer processing of in
formation,etc. (cf. Topic 03).

24,
294

100, 259, 27Z

E. Characteristics and limitations of existing
techniques of prediction

60, J5, 134, 285,
288, 292

1. Prediction based on mass statistics
2. Prediction describes general performance,

not individual- behavior
3. Seldom identify causal basis of per=

formance
102

4. Tend to encourage a deterministic or
adaptive view of human behavior and
of ma) future
a. Self-fulfillind predictions

216

.4 b. Popular reaction against predictions

VI. Behavioral Science as a Basis for Understanding
the Behavior of Individuals bnd Populations (cf.
Topic 05)

A. Bio-social basis of human behavior

1. Ethology and ecology as behavioral

sciences

39
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.

a. Animal 'ecologists and ethologists (e.g.,
Konrad Lorenz and Nikolaas Tinkergen)

2. Demography and population dynamics (cf.
TopiC 04)

3. Physical and cultural anthropology
4. Predictive models based on analogies

with biological or physical systems (e.g.,
( .

inferfnation flow, self-adaptivenystems)

B. Physiology and neurology as basic sciences
of behavior

1. Influence of genetic factors
2. Metabolic and nutritional influences
3. Biochemical and pharmacological effects
4. General theories of organisms-environ-

ment interactions

C.. Psycho logs a general science of behavior

1.. Physiological psyetiology(e.g.,Ivan Pavlov's
studies of conditioned reflexes)

2. Behavioral psychOlogy (e.g., John B. Watson,
Clark L. Hull, and B.F. Skinner)

D. Psycho'-techniques.for the _gnalysii and ma -"
nipulation of personality

. Suggestion and reinforcement

a. Prediction as a means of control
b. DisorientationOnd repetition
c. Ariesthesiti hypnosis 14. 7rf

2. Surveillance (a form of suggestion?)
3. Psychoanalysis.
4. Psychopharmacology

5: Electrical techniques
.

it

6.- Surgical techniques (e.g., lobotomy)
7. Genetic manipulation

VII. Can Human Nature Be Remade?

4 40
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4 ,
...

A. Genetic or
'7'-1

evolutionary basis of personal itr 40, -64 153, 204,
(cf. Topics 01 and 05) 41t : a 228,246

, 1 1. To what extent can traits a mi Ilion years 228
in the making be changed?

9 What knowl'edge do we have concerning - 150--s.
cts of incremental' change? r' .

Id set what stabdards. for a re- .4 . -81 .,

modeling of man? ..

4. What social mechanisms or ideological
developments Abuld be required? 3I' ' ,

B. Presen(t,gmits of p ychotherapy and psycho-
technique
1. Basic knowledge (cf. Topic 06).

. 2. Technical methods
3. PULlic acceptance including moral in-

hibitions
. --)

4: Institutional barriers (including law) . 3, 12, 7Z 110 61;
4 0 '' ts- vz 294

C. Social implications of "psxchotechnology and '4, 1Z 70, 81, 94,
eugenics (cfjopilt04 and 05) . 119 122, 225 4

-

1. Theoretical inflications-of
'''

equal and un- 66, 225, 23Z 250,
equal genetic endowment 280 - . -

2. Effects upon leadership and popular par- 185,269, 287;
ticipation 4n public decisionmaldn.§ (NOS

It eFfs-upon social ifistiautioni--golern- 2,7, 290,294 i
lir Mentbl-an'd nongovernTental,. ?V-. , f---,

2; 78, 81, 1/1116`1,6

1-347,46?0,

-

*VIM Public 'Policy and Political Resperisibiliiy for
Behavioral Interpretation and Control

%

-I 81, 89, 96, 125,
131, 205,2V

. .

A. Rolb of government in public avrarevess,

undelstanding
royal 'and suppop- of behavioral

. .
2. ,Responsili Fty in public"' educciliori ifor 24111

developtrig popular understanding of
techniques influencing behavior (e.g..,"

ProPaganda>
W kiseof public office and communications

media for purposes of influence and con-
trol 004;1 for 'public information on pyblic
issues

. A
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VI
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B. Role of government as control agent. How
should the knowledge of human behavior
be used constru!tively and protected from
abuse?

C. Influence of. 'belief patterns--ethical as-
sumptions akd ideologies
1. Can' anvalid statement by made re-

gardingthe s to control over human"
beings?

2. Does science provide sufficient compa-
rative examples of behavioral edicta
ility and control to support any gen-

'etalization?
3. Is' thPre reason ler betieve that fahire-

opportunities for prediction and control
will differ from those of the 'past and
preset? If so, hoii? With 'what conse-r
quences? .
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LEADING QUESTIONS

57

1. Can the traditional concepts of responsibility and dut re jieand punish-
ment, be applied to cases in which ,the individual's behaviiirir-controlled,
as, in the "Brainwashing" of soldiers or political prisoners?

2. In what fields-of science have the greatest advances occurred during the
past half-century in the prediction and control of human behavior? What
are these advances and what they imply regarding social,evolution?

3. Are the possibilities of creating a more humane -society worth the risks?
Could the risks be -,minimized? How?

4. seemingly logical objection to a science of behavior"-ii the statement
that 'The behavior required in understanding one's own behavior must be
something beyond the'behavior which is understood: Does this cirguinent
carrz any force? Why? Is there a methodological way around this problem?

5. What meanings can be assigned to the statement that hmnan'behavior is
determined? Does recent progress in the fields of psychology sociology, and
psychiatry have any bearing on theold philosophical argument of free will
versos determinism? How should causation of behavior be defined?

6. ,How would you analyze the probability of propositions involving predictions
about the behavior of large grobps? Can inferences about tAe behavior of
particular individuals be made on the basis of' statistical predictions?

7. It has been suggested that in a future state of society with tittle challenge
and useful employment for the massof people/the widespread administration
of tranquilizers and sedatives might be necessary. Nhat does this suggest
with respect (a) to human personality and (b) to political and social trends?

8. What are the probable limits to the compulsory altercition of personality in
an open and relatively free society? Is the preiposition ethiCally.or legally
more difficult than imprisonment, hospitalization, or capital punishment?

Does our present use of I.Q. and personality tests represent, in fact, an effort
to selectively shape the dominant personality characteristicsof our society?

10, can the old 'concept of the individual's "free will" be interpreted meaning-
fullyin a society in which the social,sciences are demonitrating increasingly
greater powirs of explanation, prediction, and control of human behavior?
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TOPIC 03 IMPACT OF TECHNOLOGRIllti. SYSTEMS AND AUTOMATION

k Of all the tools that man -has invented, the machine has been the most
portentous. The dictionary describes the machine as "an apparatus consisting of
interrelated parts with separate functions which is used in the performance of
some kind of wOrks.' In the pre-automotive age this might very well serve as an
abstract description of a horse. The_ critical difference between organism and
machine appears to be that one lives and the other does not. Both Systems re-
quire.extemal energy to function; coordioative mechanisms are essential to their
erformance. More signifiCantly,sthe machine is an artifact of man an'id is *ore-

ove n extension of himself. Even under automation where machines control
other ma es--and may even "manufacture" ot4er machines or replicate them-
selves--it is provides their design and whose purposes they serve.`Ma-
chines dO not exist apart from manthe autonomous machine may, be possible,.
but has not yet appeared.

The machine is the most apparent material product of science clad tech-
nology, and assessment of its 'social impact iltiplies examination of its*systernIC
relationship. to human society. Social policy with respect to the machine is really
concerned with the bio-machine interface. Man-machine relationships havegiven
rise to new fields of scientific and technological study. Industrial psychology, bio-
engineering, bioinstrumentation, bionics biophysics and cybernetic's are fields of
inquiry concerned with or strongly influenced by, relationships between man and
machines. Topic 02 treated man's ambition to achieve perfect control over hti-
man behavior. But engineers have sought a simpler more easily controlled per-
fection in the robot--art artificial simulacrum df the obedient huMan servant

Where 'does mane end and machine begini Man projects. his energy and
his thoughts to machines, most significantly into -computers' that simulate the
neural processes that hurnan.intelligence can begin but lacks sufficient capacity
to complete. ScholarS-seriously debate the prospect of machines that think or,
more coniplexly, that have properties to which the term consciousness can be
applied. And does man -becOme part-machine when fitted .witf-1 artificial limbs,
a "pacemaker" regulator for his heart4or with artificial veins or internal organs?
Exploration of-the bio-machine interface forces man to a more fundamental
examination of the essence of humanity. . :.

There are also social interactions at the, man-machine interface. Machine
production,and especially automation, changes the traditional nature of work, and
inflGences social structure andgbehavior. A large part of, the social and economic
RI lation of the past century has resulted directly. from the advent of machine"k_
f iesand'the Mass production and diltribution of goods and 'services madW

ible by machines. Understandi rftn of the effect of machines upon inSividual
and upon human society necessa precedes the reshaping of institutions,

pra icesand technologies to perrnit the advantages of machines to be obtaited
wi t inordinate or .unnecessary social, ecologiOal, or esthetic costs.

' .--.
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1. Distinctions between machines, organisms,
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II. Mechanistic Interpretationi of Man and Society 6,101 127131,168

A. Newtonian mechanics as the cosmological
setting for mechanistic social theories
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4, Efolutionary cbnCepts in computer
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.
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r*II7Erectrical transmission
b. Pipe lire's
c. Radient enemy

-en'engy flow (e.g, wind, rive.,
files, thermal gradients)

3. Information flow systems
'r a. Mechanical,- systems

b. Electronic telecommunication

C.- Biotechnological systems
1. Food production
2. Water lupply
3. Breweries and distilleries
4. Waste disposal
5. Bio-medical- and pharmaceutical

nology

Aut6mated syeems:1Peconornic and
effects

D.

tech-

social

1. Productioti and processing systems
2. Weapons systems

'.3.. Space technology
4. Teciching..rcRines
5. Robots .

V. Human Croems of Man,-Mcichine Systems

A. Critics of the meAanization of man and
society--Mumford,JuengeyEllul,and Gidi eon
1. Machines- as, symbols of technology
21, Liabilities of machine-oriented: views of
. machines

(
0. By engineers
b. By critics a mechanization

3. Recfsons for faikire of critics to obtain
effective control of machines

B. Conceptual problem's of the bio-machine
.interface it , ,

1. Transfers between living sYstems and
machines
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b. Energy, relationships
c. Information transfer

-4-d,'Decisionmaking
2. Intellectual reorientation required for

more effective integration between men
and machines
a. 4cological stability of relationships
b., Psychology o man:machine relation-,

ships
c. Physiological factors
d. Cultural' or humeristic, values

3. Analysis and descriptibn
a. Can systems be described other than

in terms of their envirownents?
ra. Does the "teleologically designed".

machine influence the substaincy of
, observations made through its use?
c. Is coripplete description possible?

What criteria should be applied t&
meaningful analysis of relationships?

,4. Possibilities or feasibilities
,a: What' is the meaning of "possiligity"kir

in man--machine relationships?
b. What makes ,the aossible , possible?

. -c. Transformation problems (e.g., can a
material object be disintegrated and
reintegrated or;transported as eriergy
over a "telegraphy" line?)

d!'Substitution a augmentation prob-
lems (e.1.,rneclanical, organs, new Or-

'gani.c,capabilistieS)
5. Ethical prablems: do' machines have

righti? Must man adapt to roacAines?t,
al

C. Public policy implicatiOns of s*.development.
in ma - machine relationships respecting
1. Asselsmenf of environmental impacts
2. Industrial development and labor

a. Worker, displacement
b, Occupational obsolescence

3. Public health and human physiology
4. Economic policies 4'

7
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a. Allocating, costs .cif fechanization
b. Costs' of Maintenance and innovation

5. Education

a. Tedhnicll-ackication
b. Applying t hnology to' learning

6: Social organization -Nnd programs

Technological' system's aS models and shop=
' ers of social behavior'

1. Cybernetics in. relation to theories of
-.social .behavior

ct. Cybernetics as an explanation .of
social evolution p''

13. Cybem ic bet.lavior m natural
-syste

c.-Cyb
.

2. Influence of staterof 'technology upon
the form' and Condition society

structure
b. Character of wcuk
c*. Distribution and density

settlements-
d. Basis of authority
e. Time/space -.perceptions
f. Social stability/vulnerability

3 Explicit Asses of, technology:for be

haviorel information* and control in
existing societs
a. Public Ibfety and law enforcement

(e.g., electronic 'surveill'ance)
topulatidh dynamics (e.g., computer-
ized analysis)

c. Environmental impacts and change4

4

:17 .

tic interactions designed bye
,

of human

photogrammatic technology)
d. Attitudinal, status and chivies (e.g.,

polling) ff
e. Education and training (e.g.,teaching

.machinesj a.

4. Technologras a vicle for the design
and maintenance of 11 future societies (cf:
Topic 07)
a. Shaping of terrestrial society

72
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b. Exita-terrestrial colonizatiol;

E.' 'Technology and the qualify of life, 64,4p, 69 ,

1. influence of various levels and types of 4, 11, 34, 74
techndiogy on perceptions of individuol
Sidnlficonce and value

2. Effects of technology on varieties of ,

styes and personal choices
Qualitative costs of various technologies
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b. Natural and cultuial Alkironmenti;.
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r,

LEADING QUESTIONS

A

1. Is there an irreconci I compdibility or conflict betweet man-machine .

systems and hurrian p rsonality? What practical significance if anx follows
from the teleological or forirposeful orientation of machines arid the assumed

.

nontelecylogicaLevol tioriary ori, gin r.of man?

2. . How has the phrase he human use -of human beings" been used as a jusir
ificaticTn for man-machine and automated-systems? Is the use valid?:.

'.. ,..
.

.
3. How does research into automobile or airplane safety theow light on the

.

. problems of constructing and maintaining man-machine systems? .. . .-. , ..
: ,. ; '.

4: ific conditions would have to prevail ?n order to ensu4. the
control of ,machine- technology for human welfare? What have been fhe

: principal obstacres.,to _the_ establishment of_ these conditiOis? ____,
11

C.

What is the general thesis 4..1s:rogues Ella, concerning the impact. of tech-
.nology.on human society? HX$$ does his interpretation of technology compare
with those of Giedion, Mumford, and Weiner?

4. , - . . .

VI' at are 'he:differences between biophysiCs, bionics, biotechnology; pdd .

bioengineciring? Between cybernetics and automation?' .
, . ..

. . '1.- ,

Is it, theore ally possible to. elinifnate failures in. technological. systems? i i
, .
If

,
so, would e be resulting, cksadvantages?, 4

,

, ,A4 . /

l
g.

- A
I

8. Why have .mechaniltic and deterministic theories of hUrnan behavior bAn
attractive tri, some social theprisfs-arid, reformers? ,Wtat concepts of per-

.

.sonality Are .moit'opposesd to _mechanistic or deigrininrstic, theories? ,What
arguments support anti-dettninistic vievfi? >* `.,

')
9: To what extent, and in" What ways, have fechnoIogicial- and systems Modes

of thinking influenced. other aspects, of thought and culture? HO these-
= effectsects been- generally -beneficial ?

1

111

.

tBeginning de novo, how would' you brganize ,government to Cope with..
the challengeca: oppOrtunities implicit ir1 machine teChnOloriy?

fi

S..

.

.
'a

,



SCIENCE AND SOCIAL RELATIONSHIPS

The topics in Part It relate to. the ways in which science and science -based
technology hag influenced relationships anlotig people and -between people and
'their environments. Fivia aspects of the social impact' of science are considered.
Topic 04 deals with Quantities and Qualities of Human Populations. The focus
here'is on the relationship of science to the eneorpaus increase in world popula-
tionsandito the implicatiorgof thot increase. Topic 05: Biopolitical Relationships: 40.

Man and The Biosphere logicallyfollows,emphasizing the influence of biological
'science -upon human 6eliefs-and behavior, especially in relation to the plan'etory
life-support .systern-lhe "Biosphere. Topic 06: Sociology of rno'wledoe: The'Ex-

. panding:Miospliefejs concerned with information, especiall4 scientific and tI4h-,
nical informatiOn as% social influences. It also deals with knowledge as an
evolutiohapy force transeenclieg particular indiViduals or generations. Topic 07:
SCienceiFicti-ont-UtopiasrCritioisrnrand.Coniectyre sur,/eyl perceptiorp of the
human condition and 'its future as it° is affected .1)y science and tekhnology.
The focus is upon science fiction as sociol criticism arid conjecture,and the
advancement of social theory through projected utopias "good' and "bad T Topic
08: Esthetic ENaeriente: .Concepts, Media, Techniques deals, with the roles of
science and technology in the several realms of artistic expression (e.g.,paint=

. -ricparscuipture,rnusicaechitectereiand pOetry). It concerns te changes in artistic
perception .brOught about by science and the changes in at forms,media,and

technique resulting from technosclintific innovation (e.g.,acoustics,plastics,com-
puterset.C.). The theme unifying these topics is the way in which their impact
upon social relationships has been mediated byiocience concepts and science-.
based- teOhnologies. *to

lao
Art_

44

91

e

I

I



I

.

,T6PIC 04 QUANTITIES AND AALITIES le HUMAN POPULATIONS

. The substance of the foregoing topics makes it clear thcit man as a species
has long nurhired the belief in hisitivn perfectibifity. Greek heroes were "magqi-
fied" by the gods, and Christian and Buddhist "saints" sought individucOerfection
through good works and meditation. During the-intellectual and political revolu-
'Hans of the 18th- and 20th Ceturies,men sought perfection for society through
education and politick,' control. BOt none of these efforts was based on "e, science
or human development or behavior. Most'modem political systems, notably dernO-
cracy and socialism, have been base upon.assurnptionsof universal' perfectibility
and a moral imperative for equality among all individuals. But there bee obvious
contradictionibetween these'beliefs and the actual stotesof societies. Moreover,
scientifiCinquiiry has been improving in its capability for analyzing and predict-
ing polifulatior?trends. It hasilicome clear that the behavior of a given population
(gene pool) cannot invaria7y be deduced from the behavior 9f Partipulcrr in-

itrayiduals in the population. , ;
* II Science, moreover, has been -capable of iriitiroving The physical i4uality of;

.
man through knowledge of nutrition,sanitaticsn,cleritistrx and medicine.:0,;11ized.

I man in the 20th Century can live longer and be imalthier and more coinfortable
.< than his forebears in earlier ,centuries. By improving man's chances for purvival,,

hoWever, science has inadvertently contributed to one of the great socia/probiems
of the modern world, for which science, hopefullxcan provide a humane solirtii1A--
e.g.,the problem of overpopulation. Through control of discse animproved f
'soap's science set the stage for the exporiential increases in -.human populati
that became evident in the 20th (ntu .41'he global ecosylterri WQS jeopardi
1?ecauqe science had intervened at th h end of life's ,specithm and had 410 ..

cilitated the multiplication of populati at the birth end. ReligiOus, moral, and,,
politica, preludi ce, and leiclip,of a suitable niraceptive tech nologx delayed tity
serious attack on growing .population imba ces until the ,very recent. past.

. .

Even thoUgh contraceptive technology has now become relatively reliable,;,
few. nations possess a satisfactory and effecti4e system of population control. The
alternative to a rational and humane system may be an arbitrarx and probably.
violent resoliping of society by elite with sufficient wit and. skill to command
the powerof technoscience and it pose orderand ppipoie on a, people that have

,blundered into ecological bankruptcy. It is'al I too pobtkle that chinajgr problem
for sciencsitechnologsand public Policy in the decades ahead will be how to
leal with nations Whose populations reach the point of saturation, stressjog their
ecosystem Igeyonck its capaCity to sustain the People or 'to reitcy its. own cap= .

abilities. Until, rliodern society .,i's able, to bring the problem of numbers under
control, its abilityto°.deal effectively wifh problems of human quality will be: fr*.

.severely coestndined. . . .

'r N , . . '-',* :
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TOPIC t0 QUANTITIES AND QUAL TIES. OF HUMAN POPUIATI0

TOI1CAL OUTLINE

I., The Traditional Politics of. Population PoliCy
and Their Consequences

A. Natalism as a political norm

B. The politics of natalism

1. Tax advantages
2. Military exemptioos
3. Family allowances
4. Housing policies
5. FeCunditY awards
6. Repression of birth control

42

C. Social costs of natal sm and overpopulation

.
1. Quantity displaces quality
2. Diminution of personal freedoms
3. Community instabiiity 1
4. Environmental stre 'and depletion

, .

N D. Physiological costs of densities and living
habit
1. '13

. .

', hological effects
'2. Pathological effects'

a

The Influence of Science: InTOrmation, Public
Attitude's and Policies (cf. Topic 02)

A. Demogtaphy
1. Malthusian analysis

4o

2. Statisticol projections.

B. Ethology and ecology

1. Natural controls on growth
_ 2. Definition -and effects of stress (e.g.,

physiological, psYchological,)-

94
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Science -and Social Relationships

3. Sex attitudes

4. Environmental capability

C. Food and nutrition

D. Anthropology--physical and cultural /
1. Physical types and racial concepts

2. Problems of ethnic integrity
a. Culture as a unifying force
b. Race ,as a sociopolitical concept
c. Confusion of social and cultural

elements

E. Genetics and eugenics (pf. Topics 02 and
05)

1. Evolutionary concepts
2. Negative selection (e.g.,,,hereditary de-

fects)
3. Problems, of positive selection

a. Biological
b. Sociopolitical
c. Ethical
d. Legal

ils

7 167, 170, 201,
272

16, 17, 226, 234,
VS
2, 12, 75,110, 132,
140, 141, 202,204,
278,279 282

22, 48,.52, 151,1e 0,

181;262

49, 126

52, 136,168

4, 9 85,- 99, 119,
151

48, _51, 168,181
48,. 51,. 112

119 120,180,
207 .

,

4 -)

.A.

F. Sociology and medicine

)
1. Significance of new techniques of con -

cepti on control a
a. Sexual behavior
b. Family planning
c. Domestic relations
d. 'Legal provisions

2. Medical consequences of feasibility of
population control A
a. Are conventional medical facilities-

and relationships overtaxed by any

439,

227_

260

133.
216

109

198,-206,224,

112, 164, 269

t .4,

major control effort?
b: Is control a socio-parattedical prob--
' 'ern- requiring new institutions?

-a

,95
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Quantities and Qualitiis of Human Populations

RE: Some Long -Range ;Implications of 'the Technical
Feasibility of Control 1.kver the Quaatitiess and
,Qualitters'of Human 'ropulations

S.
A. kugenics as a practical possibility may be

discounted but not dismissed ;

Questions of optimal level of population
Itr 'no longer merely theoretkal

.
C. Stress of numbers on 'environments can

Offset enVironmenta I proteation, measures

D. Alteraticrn of hurnons through biotechnol-,ogy--an approaching prospect
i

E. Political 'and admivistrative- iequirements

1. A level of public. acceptance of the
desirability of population' control is

pecessary it technical implementation
a.- "Critic) r mast" unknown, but a large

majority is not an apparent necessity
b. Issue of the "right to procreate" re-

quires ree;sirnation
c. H'etepogeneity of population compli-

cates acceptance (e.g., racial, religious,
thnic competition)

'40,
2. Population policydop ,a national or. put-

lic is it requiSite to effective results
a. VVoluntary planning not likelyit

to be an, effective agent -of general
populatioh control

`b. Eugenic porky. cannot realisticallY

c. Costs
'tes7fe.pCi-qcpud iattoic.:ribpecli.vcyolcurnetarc)fcio

costs and requiie 'social support

' 'Political a'nd Ad4inistrative Aspects of Popu-
lotion Control Policy .

A. Control may irriply 'preferential policy with
respect to

1 'j 9,13

t

27; 79

91

85,- '118, 11-.'? 120,

23541236, 241, 251"

61, 82, .110, 207
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11
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Science and Social Relationships

p

1. Numbers r
2. Biological fitness 58; 70-
3. Intelligence 49, 51, 153
4, Physical type. :7
5. Sex 33, 57.

or

B. Models and prescriptioir for popUlation 41
policy (cf. Topic 05)
1. Analogiccil environmental models

'a. Spaceship
V. Island. ,

c. Lifeboat,
2. Perscriptive propositions

a. Zero population "growth" . 7, 42, 121, 274
b. Negative population "growth"
c. Equilibrium at 'optimal levels (includ- 41

ingpossibility of reduced populgtions)
d. Adaptation to growth

(1) Matching economic growth to
population

(2) Total urbanization (e.g., ecume-
nopolis)

(3) Total planetary management,
(4) Concentrated limited. urbanization
(5) ESdrciplanetary migration

C. Public population control poricy--compre- 229, 25Z 261, 298
hensively conceived and eugenically orien-
ted-- unlikely in the near future except
under conditions of duress
1. Voluntary and 'public compulsory con-

trol most likely under conditions of mass
starvation or intolerable crowding -

2. Control might be imposed on conquered
population (modified genocid,e)

,3. 'Highly automated society might elect a
control policy substituting power of, ma-
chines for numbers of men

4. Control might result from a science-
based, ecological, political ideology re:
sponcling to progressis of future disaster

D. Ethical' aspects of popuratipn policy (cf. 27, 64, 71, 93,111,
II, E,' Genetics and eugenics) 1043
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1/1LEADING QUESTIONS

1. What accounts for the noticeable shift in political attitudes toward popula-
tion control during'the last decade? Are governments ledding or following
public opinion?

2. Viewed from the perspective of science, have the effects of "morality"
tended toward improving or depressing the quality of life? Specifically
what. have been the effects of morality upon human relations involving
differences of sex, race,intellectual traits, and physical skills?

3. Have changes in science and technology changed, the requirements of
governments for military manpower? If so, in what ways?

4. Do contradictiOns in popular' attitudet- toward sex and the family, and to-,
ward peace, war, the environment, and the economy have any prognostic
value for national population policy in the future? Are racial or ethnic
factors likely to be more obstructive than moral or religious factor's in
population planning?

5. Why. have the limits of population growth so frequently been conside74,-
solely upon the basis of food supply? What effect, if any have the find-
tags of etholOgists and ecologists had upon the numbers debate?

6. To what extent does 'public law in the United States permit eugenic po-
licies to be put into effect? Does society have "genetic" rights different
from and 'superior to the "civil" rights of individuals or groups?

7. Could clPiaositive. program of numbers% control or of eugenic selection be
implemented in a democratic society? If so, how?

8. In view of the probable effects of science and biomedical technology on
conception control, sex-connected disease, and the ch.nology of sexual
maturity and instinctual. motivation,should the so- called sex-morality loin
on state statute books be summarily scrapped? Should new legislation be
substituted, and to what purpose?

9. What would be some of the effects of a world situation in which some
nations control population and others do not? Is population control fea-
sible in societies based on the expectation of war?

10. What would be the elements of a rational population policy for the United
States and how could theysbe implemented?
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TOPIC 05 BIOPOLITICAL RELATIONSHIPS: MAN AND THE BIOSPHERE

Thistopic follows logically from that preceding ok Quantities anct Qualities
of Human Populations. Topic 05, however, emphasizes' the influence of science
upon interactions between human society and its environment. This emphasis
is biopOlitical rather,than biosociological beCause its focus is not only upon
relationships, attitudes, and institutions,' but especial ly uppn the adivitie.s and
objectives of human society in relation to Its environment. Political theories
and institutions have, moreover, been influenced by analogies between biological
systemsTe.g.,the'human body)and social systems. There is a substantial literature
on organismic nature of the state. Much of the earlier theorizing was based
upon assumed structural similaritiesbut more recent biopolitical scholarship has
sought clues to ,human political behavior in the psycho-physiological properties
Of human personality. Some theorists see human societys q. recent stage in
a growing complexity of systems. From this viewpoint, societies evolve in a
hierarchy of systems and are a part of, and in continuous interacfion with,
their total environment.

Two questions are implicit in this approach to the Topic: First, what has
been learned about humanity that explains its behaviOr in relation to its en-
vironment natural or contrived? and, second, what environmental relationships
hav' evolved as aspects of human culture and how has science influenced this
evolution? Science has begun to make explicit relationships that have neither
been evident nor properly understood! Knowledge of tlioe true nature of these
relationships has opened' new' areas of pUblic concern and Political action.
The environmental movement of the Nineteen Sixties and Seventies has been
s consequence.

The relationship between huinan society and its external environment is,
in,significant terms, a two-way-relationship. Environmental influences on human
geNetics, physiology, and behavior are as significant as the human impact on
the environment, and are often linked in reciprocal or cybernetic relationships.
These relationships were often sensed, if not fully understood, in prim'itive and
traditional societies. The initial impact of science was ostensibly to free man-
kind from borldageio the natural world and to enable humanity,through tech-
nologx to remake the world to human specifications. But the results of this'
liberation have been mixed,and science has now been invoiced to help society
to correct, where possible, past environmental errors and avoid mistakes in the
future. The liberation of 'humanity from nature is now best understood as

"conditional" and dependent' upon respect for the basic conditions enabling
life to 4xist upon the Earth.
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TOPIC BIOPOLITICAL RELATIONSHIPS: MA*AND THE BIOSPHERE,
.

TOPICAL OUTLINE

The Natural context of Human Behavior:
Scientific Evidence ' and Conjecture

A. Genetic-environmental interactions
1. Inseparability of ..tlistipguisbable factors

.
a. Claude Bernarde--militolintellbr and

milieu exterior'
. b. Synthesis of genotypic and .plieno-

typic elements--organismic behavior
2. Evolutionary selective proc&sses

a. Genetic variation and natural selection
b. Adaptive responses

3. Human intervention--potentialitiel and
limitations- ntended and inadvertent
effects

4. Dynamic eostasis

B. Enviro,mental requirements and parameters
1. Fitness of the natural environment

41. j Temperature
b: atmosphere
C. Hydrosphere
d. Nutrients-
e. Toxicants
f., Pathogens

2. Ecological phenomena
a. Ecosystems and ecological relatipnl%

- sips
Q) Co-existence/synibiosis
(2) raratism-

b Niche try
4k c. enitoijality

d. Competitive e5lusion
Carrying capacity ,
cological dynamics qn energetics

-(1) Cycles and perioclicities
(2) Thresholds and 'Iag-times
(3) Succession, teplacerven pr

extinction -

(4) Populatibn explosions and trashes
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V
3. Environmental needs of the human,

individual and their hazards
a. Prenatal needs
b. Nutrition and shelter
c. Tolerable spatial circumstances
d. Relative predictability o( environ-

mental change
e. Hygienic, factors
f. Psychosocial reinforcement

224 256, 260,264

21

C. Stimulation and stress as behavioral 226, 256
influences
1. Climatic factors

a. Seasonal changes
b. Temperature
c. Humidity--aridity
d. Altitude--latitude
e. AtrnospheriC pressure dnd turbulence

2. Socioecological factOrs
Crowding

b. Isola lion
d. Dislocation
Ad. DisariAhtation
e. 'ISonfifiemertt
f. Contaminationa 0'. Noise

a . ,

II. . Cultural Expressions of Man-Environment
Relationships

A. Varieties of relationships" among primitive
, . societies with the biosphere

._. 1. Practice not always deducible from
,expressed attitude--consequencei of
inadvertence and' limited knowledge .

a. Overcropping
(1). Overkill of cinimals.
(2) Soil exhaustionz---,..
(3) Deforeskition .:

2.. Relationship with nature widely in-
fluenced by 'holistic or pantheistic

.. views of the natural ,world E
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3. Preindustrial societies have ed (but 236, 243.-
not -uniformly) toward ecol ical equi-
librium with their environment

4. Life-styles of primitive peoples tend. to
optimize yield frOm the environment
(e.g., without irreversible environmental
degradation)
a. Pastoral nomadism 236
b. Rotational settlements (4.g.,Arpazonia) 243, 244
c. Hunting societies 237

B. Environmental relationshi s i preindustrial, 201, 231, 239
transitional, and industrial societies
1. Civilizations as causes of environmental 187, 254

transformation and stress
a. Intensified interpersonal stress of

cities
b. Public works -- roads, bridties, aque-

ducts, etc. - -alteri ng the familiar
environment

40. - c. Demand for energy and natural
;

resources leading to environmental
deg radati on

2. Agriculture as a shape of environmental
attitudes . .

a. Growth of a specialized relationship
4o natural world--artificial eco-
systems. -

b. Impact of preindustrial agiicultural
technologies on social and ecolog-
ical systems

c. Influence of agriculture as CI way of
life on human attitudes and behavior'

3. Religious-ethical interpretations of man's 231

relationship to the natural world
a. Nature cults and pantheistic religions \
b. klentification of 'marl wish nature:

Hinduism and Buddhism
c. Separation of man from nature: Judai c-

Chrtstian-islamic orjentation
d. Variations in Cbristian attitude to-

ward nature.
e. Ecological ethics and - theologies
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4. Art as, an expressive and reinforcing 222
factor in traditional environmental re-
lationships
a. Utilitarian emphasis in Ancient

painting ,s(e.g., Egypt, Persia,. China)
b. Stylization of Medieval view of

nature=-ideological separation of
human society from natural world

.44
C. Modern attitudes toward . man-biosphere 172 186, 188,189,

222 231
1. Effect 'if rationalist and materialist

philosophies gp man.twature relationships
a. Broadening perspectives of science
b. Mechanistic deteitlinistic concepts,

in physics and economics
(1) Newtonian nothanics
(2) Classical economist's
(3) Capitalism, Marxism, economism 212

c. 'Mdlthusian views of population dynal
miss and environmental relationships

2. Romantic reaction and its contradictory
consequences
a._Naturalism as an esthetic creed in

philosophy painting, literature
b. Social-political naturalism of Jean ,212

Jacques Rousseau
. Growth of belief in the indefinite

malleability of human personality
Romantization of nature, .

3. Growth of e ical science accompo- 221, 224
nying the exp ion of the Americas,
A frica, and 0 nia
a. Explorers and coigictors (e.g.,voyager

of "the Bounty" and "the Beagle," A.
von Humboldt, A.R. Wallace)

b. N6turalists and scientists
c. Establishment and development of

museum; boiatitical sand zoological
gardens and natural area reservations.

4. Impact of evolutionary and ecological 34, 48, 121, 124,

concepts ,(Note again I, The Natural 133, 134,136
Conte34 of Human Behavior)

2 6 1
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a. Evolutionist theories of Darwin,
Russell, Huxley and Haeckel

b. Expanding horizons -of biological
sciences
(1) Physiology,
(2) Paleontology
(3) Comparative anatomy
(4) Genetics
(5) Ecology

c. Reactions of social theories to evo-
lutionary and ecological concepts
(1) Acceptance -- Herbert Spencer,

Auguste Comte, and William G.
&Summer, "Social Darwinists"

(2) Rejection--Religious fundamen-
talists, Utopian socialists, -and
humanists

d. Growth of movements % for nature
protection or2/4-te conservation of
natural resources dnd specie

5. Formulation of the idea of the biosphere
a. V. I. Vernadski, La Biosphere, 1926/

1929
b. P. Teilhard de Chardin, Le Pheno-

mena Humain, 1968 .

c. Biosphere- Conference, Paris 1968
d. United Nations Conference on the

Human Environment, Stockholm 1972 $

64, 170, 221

221

Bases of Human Social Behavior: Biosociology

A. Controversial characterof social theories
based upon, or heavily influenced by bio-
logical concepts
1. Theological/ideological objections to

animal basis of human behaVior
a, Religiudaic-Christian) objec-

tions based upon belief' in unique
creations and Scriptural literalism

b. -Environmentalist explanati-ons
mbn to a' diversity of philosophical
positions

3, 66,95,
114,15Z
260
132

231

212

112,113,
210,232,

127
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Humanist' belief in the infinite
perfectibility of mankind and the
dominant role of institutions (i.e.,
environment) in shaping human
character and behavior

'(2) Social democracy and especially
'Marxist dealog'y committed to
refornlation of turnan i0C ietY
through ih and nd in-
stitutional 'change

2. Scientist and sZientific reservations
a. Objections by many social scientists

and some biologists (reflecting sub-
jective preferences, more often than
a weighing of scientific evidence)
(1) i.nalogies between biological and

social science are irrelevant and
Tnisleading

(2) Hu r? social behavior can be
. satisfactorily explained (and con-

trolted) without recourse to bio-
logtZal causation

(3) %cause of the forgoing objec-
tions, biological interpretations.

'are invalid, socially/undesirable,
'"orally degrading, and dangerous
to democratic {or socialist) beliefs
and ;institutions

(4) .Biological explanations, ev en if
valid in some respects, are too sus-
ceptible to al?use to be socially
or scientifically acceptable

b. Present understanding of ht1Pnar .1 be-
havior and development insufficient
to estabiish'elearly the role of biology
(i.e., genetics, evolution,and ecologi-
cal interactions) in homan society

c. Complexity of human 'physiology and
psychology presents great difficulty kit
ascertaining behavioral reactions to a
broad range of biological influences,
even when relevant factors appear to

. have been identified

128
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lb
d. Biological evidence has not explained

4 cultural evolution of, human society
--a superorganic state of existence
must be assumed . "

e. Research methOds Ind strategies not
yet adequate to resolve the foregoing
difficulties ;
(1)' Systems approach holds promise

billt yet insufficiently developed
(2) Multidisciplinary investigation ne-0

tessury, but difficult to organize
(3) Funding difficult to obtain because

of political and academic objec-
tions, to the possible outcomes of
the inquiries

3. Political objections to biosocial concepts
{in addition to foregc>rng).
a. Politically divisive
b...Extenuiste or excuse "anti-social" be-

Aavior
c; Encourage 'elitist" and "racist" ide-

. ologies-
d. Have no,.practicd1 value in solving

social prObleMs-of direct concern to
politicians generally

B,, Rationale for inqtiry into biological basis of 147, 232
social. behavior--argument and evidence
1. Dissatisfaction with moralistic and environs

mentalist explanations of human behavior
a. Trciditional law, phi losophx and religion

have failed to consistently improve
social behavior or solve major prob-
lems causing social conflict

b. Reliance exclusively on environmental- 260
ist causation may obstruct understanding
of hurnOn ecology and, of man's rela-
tionship to his environment
(1) A one-way-environmentalist ap- 246

proaclijolzetiMar cannot discover
reciprocal effecti or explain the
differing responses of human beings
to. environmental stimuli

128
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r
(2) Mechanisms and gists of adoption 227

cannot fully be analyzed
(3) Exclusion of innate biological fac-

tors would prevent attaining a
holistic science of human ecology

c. Exclusion of biological data from ana-
4yses of human behavior produces a
false picture of humanity and an invalid
'basis for public policies, e.g., with re-
spect to
(1) Population 'dynamics s*, 37
(2) Child rearing and education 4 148
(3) Sex and the family 73
(4) Crime and punishment
(5) Work and leisure 225
(6) Environmental factors in health , 254

d. Growth in size, complexity and vulner-
ability of human society makes urgent
,the discovery of more adequate under-.
standing of human behavior and, hence:,
the exploration of previously unexplored
factors and possibilities

2. Evidence suggesting that biological factors
may significantly influence human behavor
a. Cumulative studies of animal behavior

(1) Primate studies
(2) Comparatiye studies of behavioral

pattems(e.g., deference, territoriality
family structure, etc.) .

. b. Studies in physiology neurology and
'medicine

c. Comparative studies in genetics
d. Studies in - human paleontology

IV. Biopolitics: Biologic and Organismic
of Political Beliovior - Bietiracy

A. Conceptual distinctions needed to clarify bia:-
political relations/lips as presently understood
1. Biologic refers to the bask physiological 28

character of humans in its environmental
context and as conditioned by evolutionary
(i.e.genetic) factors

Theories

71, 83, 91, 154
240

77, 80

1, 9, 13,14, 93,127,
131, 218,257

17, 18

130
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a. Bio lafti factors and analogies are
examined not to wholly -explain be-
havior, but to pro4ide understandings
without which behavior cannot wholly
be explained

b. Distinction between biology and culture
iss not sharply drawn
(1) Other animals evidence behaviors

suggestive of rudiments of culture
/ (2) Man is understood as a culture-

, creating animal (i.e.,tool making and
city building are "natura It' to humans)

(3) Map's cultural limitations may be
biologically defined (i.e.,limited en-
visbnmental tolerances and innate
capabilities)

2. Organismic refers to systemic. living - 33,131
structures of differentiated parts and self-'
organizing capabilities, but may also imply

--\ a. Ditect analogies between the body- 33
physiologic and the body-politic (e.g.,

... Hobbes' Leviathan) ,
.

b. Similarities between biological and
political structure and functions sug -.
gesting that the State has the character, i
ill certain respects,of a living otganisrn
(e.g.,Adatn Muller, Elements of Politics,
1809 'and Heinrich Akrens, Organismic
Theory of the State, 1B50)

c. An attempt to obtain insight into the
evolution .and behavior of societies from
analysisof the structure and functionsof
living organisms--a spficial application
of the systems approach (e.g,, Morley .
Roberts,lioPolitics and Walter Cannon,
Biocracyr-

Biosphere

1, 3, 5

127

V. EA-apolitical Issues: Involving Social Public Policy 36, 42, 4Z 98, 179,

Interposition in Life Processes 217

A. Selected biopolitical issues

1. Population control and eirgenics (cf. Topic 27, 81, 103, 104,

04) 105,119

. 13.1
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2. Biochemical control of behavior (cf. Topic -89, 94
02)

3. Biomedical research and exper(mentation 159, 162, 168'
4. Genetic research and eiperimentation A

145
a. Genetics of intelligetnce
b. Manipulation of genetic material
c. Custody and preservation of genetic

,.

material
5. Termination of life (e.g.,- euthanasia, 32

abortion)
6. Nutrition--food supply and distribution Z17, 218,255
7. Health care--emphasis, grganizatiOn
8. Personal behaviors imposing social costs * '57

'(e.g., drug addition, alooholism,etc.) .
9. Protection of the biosphere 221

10. Extraterrestrial exploration and coloni- 238, 245, 259
zation 1

B. Corvtratting elemerits in biopolitical issues 112
1. Rights of humans and of nonhuman nature 140

_ 2. Populations versus individuals '.43
3. Eco(ogicaJrsus economic values (e.g., 7

economism
4. Biological differences and equalitarian 144, 2(59

® values
5.iitiological time as a factor in social

policy i .

6.' Life distinguished from personality
7. Estimating risks and benefits of genetic '

research

C. Some biopolitical issues and cases
1. Penetics and The Lysenko Affair
2. Evolution and The Scopes Trial ,

3. Euthansia and the "Right to Death"
4. Abortion -and the "Right to Life ",
5. Recombinant DNA
6. The, Breeder Reactor Controversy
7. Genetics of Intelligence and the LQ.
8. Zero Population Growth

,,
9. Carcinogens in Food and Drugs

10. Genocide. and the United, Nations
11. Ejgenics, Sterilization, and Human Rights

J.

132
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TOPIC 06 .SOCIOLOGY OF KNOWLE-DGE: THE EXPANDING NoOSPHERE

.Knowledge isthe .conseryer_segd disrupter of cultiTte. It is a perishable
commodity which, unless preservel,--must be recreated with each new generation
of men. Although the informational content of knowledge can be recorded in
various form s, from clay tablets to computer memory systems, knoWledge itself

j exists only,te the extent, that there are. knowers. Yet, paradoxically, a latent
state of knowledge may be independent of any specific individual or group.
Pierre Teilhard de Chardin has postulated a "nObsphere," or state of knowledge,
thatin a metaphysical sense, can be perceived as separate from man' himself,
II... an ever more highly organized consciousness of the universe...."

The word "science" is sometimes, used as descriptive of the extant body of
validated knowledge, and it sometimes refers to the method by which reliable

wledge is discovered. But there are forms of knowledge to which the term
science,or its synonyms,A not, apply. Much traditional knowledge or folk-Msdom

' is of this character. Traditional or intuitive knowledge, forms a large part of the
content of the so-called humanities. Scientific knowledge, derived from verified
evidence, has often contradicted traditional knowledge and has created social
tensions. The exi3onential expansion of,,knowledge in the 20th Century, has been
a major causal -factor in social instability and conflict Knowledge, even more
than in the past, has become a sotrce of power requiring wisdom in its use if
unwanted inadvertencies are to be avoided. Kncxledge has today become too
important to leave solely to its professional custollans,the scholars. Nov* and in
the future, it must be'a major public concern of socially-responsible leadership.

In the technoscienfific -societx the management of knowledge becomes a
major--perkaps the major--industry..New, large, anti complex organizations and
technologies have-leen developed to maintain and develop the knowledge system.
Arpong them are libraries, data banks;museums;rnany kinds of schools and oniversi-
tis4resetirch institutes,, and the publishing and electronic communications indus-
tas. The large volume, and often trdnsient character, of information requires new
operational technologies for its retention, retrieval, and removal when obsolete.
The impbrtance of knowledge has necessitated the study of how knowledge is
discovered, stored, transmitted, and retrieved. .A new field.of learning, zetetici; or
the science of inquirl has been proposed. The increasing dependence of advanced
societies on vast quantities of. specialized and rapidly changing knowledge seems
certain to affect -We future structure of society of government, and of systems of
inforincrtion and education. The wealth and power of nations are now absolutely
dependent upon their resources of ktiowledge which,of course, include technical

4skills. The propagation and management of knowledge must henceforth be a
major, facet of iblic poli8Y in all scientifically-advanced countries.

- Criteria for the management of knowledge thus becomes a critical issue,of
policy. Because knowledge is almost never neutral in its effects and may have
far-reaching and, unexpected inipacts upon social relationships, the sociology and--
ethics of knowlecVe- deserve more attention than they have as yet received.

,
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TOPIC 06 SOCIOLOGY OF kNyWLEDGE: THE EXPANDING NOOSPHERE

TOPICAL OUTLII4 REFERENCE KEY

I. Definitional and Relational Aspects of Know- 2Z 44, 60, 84,
ledge and Information ... 98, 101, 102

6
A. Knowledge implies understanding or com-

prehension, more than mere data but- less
than wisdom

B. Information implies data, farct.or me
but does not necessarily imply interpre
tation or understanding

C. telligesce implies ability to know and
to but also denotes certain types
of knowledge-producing 'information

D. Foregoing terms' are not sharply distin-
guishable and interrelate in complex ways

I

II.
.0.1.

Knowledge as a Social Force

A. Knowledge as ,the substance of culture

133, 1 50,1 84

1, 12, 49 91; 133,
152, 162

1. Conservative influence of traditional
knowledge

1 63,1 95,1 98

2., Disruptive effects of new knowledge 198
3. Interrelations of knowledge and power 24 .,443 193,.194

197
4. Liberating and revolutionary character

of scientific knowledge
49, 71

5. The dissemination and pervasiveness 11 35, 44, 4Z
of knowledge--the nZosphere 49, 111 121 151

6. Knowledge as "social capital"--the
ideornast

B. Information in.the scientific super- culture 41 60, 64 61
9Z 157 '

1. Information as a field for scientific 20, 2Z 85, 34
inquiry 61, 79, 97, M

124 144,169
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III:
t

...

&

2. Infbrmation as a resource and a com-
modity- -its economic significance

3. Knowledge, information, and national
security--the special role of data in
military and diplomatic policy

4. Effects of the stratification and spe-
cialization of knowledge/information
a. As property.
b. As power
c. As a service
d. As a pursuit

28, 32, 47, 134,
137 144,197
57 100

61, 100,110;114,
128, 160

7,86
-

5. Influence of. information management
upon the restructyring of society and
of organizations

The Knowledge System in the Scientific
Super-Culture

A. Influence of scientists and scientific
organizations on the knoviledge system
1. Scientific knowledge as the basis for

universal culture
2. Scientific societies and organizations

as the custodians and generators of
knowledge

B. Influence of technology upon the growth,
. power, and utilization of knowledge

1. Printing .letterpress
2. New electro-chemical printing methods
3. Telecommunications--telephone, tele-

graph, radio, television,VTR, and CATV
4. Teaching machines
5. Computerized information

6. Miniturization, micrographics,phics, and re-
prographics .

-
7. Growth of information tschnologj4e.g.,

15, 22, 28, 145

26, 49, 147, 150,
184

18, 21, 68,103,
133, 147

$

\

i

(

v.

31, 91, 133

21, 79, 91, 103,

122, 200

1) 8, 49, 104

.

30, 4Z 48, 151,
189
16, 30, 94, 191
8, 14 92,119, 128,
129
147

....

15, 24, 28,125
in chemistrx eduo?tion, medicine, lang: 13Z 135,188
uages, social sciences,and management).

C. Evolution of the role of government in 120, 125,150, 175

the management of the knowledge system
itfr..,-

:
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A

1, Secularization of knowledge 157, 18Z 190
2. Effects of political' ideologies 120

3. Relations between .bovernment and ed- 42, 49, 50, 72,
ucation 112, 113, 150,194

4. Control of information
a. Governmental manipulation, supres-

% sion and distortion of :information
b. Freedom of information

(1) Freedom of speech and press. .

(2) Right of individuals to public
informatidh

(3) Right to privacy
5. Development of public information 24 75, 93,125,

systems and services- 17Er, 190

. 4
1). Consequences of the growtivf information

1. Quantification of information
a. Infometrics
b. Bib liometrics

. c. Information theory 34 61 ,

2. Transformation of custodial behavior
to information services and industries

3 Emergence of high-information level.
society with information as self-gen-
erating process requiring increasing
amounts of, and transmittal of, information i

4. `Information--an increasing factor in
educational and psychological theory
O. Learning theory (bits per second)
b. Sensory deprivation (zero information)
c. Streis (from information overload)
d. Short- . and long-term memory

5. Artificial intelligence (cf. Topic 03k
a. Computers
b. Robotics

6. Information management
a. Records management
b. Data banks
c. Information selection -and flow
d. Dissemination media (e.g.,neo-pub-

lisping and 'electronic systems)

E. Interactions of information industries with-
in the social and economic context of
pluralistic societies

15,

1 37.

141,

17,.

11,

145,

23,

180

21,

75,
150

29

89

91, 100,

,'.

.14

,

.
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1. Pluralism and monopoly in management
of information media ,

2. Financial support and policy control--
the roles of private advertisers, philan-
thropic foundations, privately-endowed
research institutions and universities, and
of government

3. Advent of the research and development
corporation (e.g, The RAND Corporation
and System Development Corporation)

4. "Think tanks" and centers for generation
and exchange of ideas

5. InterloclOg of the parts of the know-
ledge system through a matrix of goy-
emmenti ndustryacademicfoundation.
relationships

6. "Packaging of information"--indexing
and abstracting services and selective
reporting

I

.00
32, 93, 100,167,
178
100, 1780 92

171

91, 93,125,185,
,189, 190

75, 93,150,8--

114, 168

19, 38,129, 131

IV. Problematic Aspects or the Amagement of
KnOwledge and Information 1,.

A. Technical problems of the management of
knowledge
1. Volume and accelertaing accrual of

new' knowiidge
.- 2. Repositories of knowledge -- libraries, 3Z. 104,129, 13Z

data ,banks, and archives 147 _

_ 3. Retrieval of . information 92, 119, 13.1
4. Cab escence, entrap); and error in 3Z 64, 68'

k
5. Training of imormation technicians
6. Organizing information systems and 8, 22, 23, 29, 32,

services 61, 114....-------
a. Automating information handling

(1) Hardwear--terminals instead of
catalogs and "hard copy" hold-
ings lists

(2) Softwear--classifying, indexing,
abstracting, and translating at

b. Transmission problems
(1) Crossing international boundaries 94. 120, 127

4A 147
op"' 01.1....

t
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(2) Use of satellites
(3) Problems of the receptor

B. Substantive problems of access to know-
l trim
1. anization of knowledge facilities- -

libraries and other information centers
2. Enlargement of the capacities and

_wportunities of people to team
3. Control of knowledge and or in-

formation systems

80.
124

;113

4, 104,125,135,
177
113,199

32, l'00

C. Restrictionsupon access to knowledge 5Z 123,126
1. Maladaptive educational practices 13, 113,194
2. Commercialization of information media 32

3. Social or political disapproval
4. Official secrecy 5Z 120

5. Legal restrictions--patents and copy- 23, )2, 55, 5Z
rights 129,182

6. Language barriers 120

7. 'Self-Olbsed restrictions

D. Conceptualizing the organization of know-
ledge
1. Epistemology' and phenomenology of

knowledge
a. Knowers and the known
b: The unknown as latent kpowledge
c. The nonexistent and unknowable

2. Limitations of personal knowledge
3. Possibilities for extension of mental

capabilities (cf. Topic 03)
4. Knowledge act:: form of energy and dis-

tinguishing characteristic of civilization

V. Knowledge as a Limiting/Directing Factor in
So,ial Evolution

A. Relationship between' state of knowledge
and condition of society
1. Population size and dynamics

a. Variability of the critical mass for
growth of knowledge in relation to
social evolution

11S

23, 27, 31, 66,

9Z 107,142

109

84, 159, 172
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b. Effect of massive overpopulation on
abiliof individuals "to know"--to
comprehend the total social process

c. Ability of knowledge to expand with
a diminishing population,

2. Values and structure of society
a. Social conditions conducive or nec-

essaix to intellectual innovation
b. Social/institutional inhibitions on

growth of knowledge

B. Human limitations on indefinite growth (or 12
preservation) of knowledge (cf. Topics 06
04)
1. Capacity of the brain to comprehend 45

a. Extreme complexity
b. "ifalinate" quantities
c. Cal interactions over extended

and variable time
2. Capacity of society to obtain (and to

manage knowledge)
a. Prosthetic or robotic extensions of 20

human iontellect
b. A eugqnic policy to select for men-
. tality required for human survival in

a high-culture environment
3. Capacity of society to obtain concur-

rence among its members with respect
to values, goals, and priorities

tJW
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ociot)y, of Knowledge: .The Expandilig N6osphere
. 44

LEADING illUESTIONS

4,

r79

.. ,

T. TeChnologist R. BuckMinsrer Fuller has described his concept of ,wealth ,i'as
consisting extlusivelyof integrated intellect and energy" (Saturday Revtivii

April 1, '196Z 9.17).11s .this a plausible proposition and why? . 4

2. It has been alleged that only in modern society- have people.36-en em-
ptoyed Merely to learn.' Is 'this* substantially true and, if so, why was it ',,

not done, before and why is it being dOne now"?' .,'.

3. Dpekthe concept "noosphere".have'mcce than`ct symbolic or Metaphysical
significance7ow is jt distinguishable from the- ideoniass?

4.7-Wh-of'guidelines are available to 'help cf" society determine hoyf'much it
. should invest i knowledge godOction? Are there :criteria for estirrkattng

the' social val of knowledge? .
, -

. ,. . e. ..e
5. Herbert Marsha I McLuhan.has: built a thesis regarding the' significance of

t . communications, media lit rhodem society around the phrase: "the mediu'm is .

4 the messqjp!' Does the charac40,0the medium affect the nature of the .

information conveyed, or is 'prix drily the "side-effects" of the medium
1

that make the, differences? )*c.

6. How is, tile' growth of information changing the organization and functions
of libraries? How are these changes related to the growth of °in ation

services on a subscription or tax-supported basis? 46

,
.

7. What is meant.by
,

the. expression "knowledge ,as. a commodity"? Why Is '
knowledge production and distributiOn now being, describethas an industry'

. Whereas, foernerls the ttrocess.of , learning was considered largelyoUnrelated
_ 4 '

IS, to' commerce, and, industry? w
,

. a . ,

8. Does jfl1. mere existence of knowledge create a pressyre for action?
4 Vtl)at'icitrds of knowledge are action-inducing? Does threatening know-

leidge tend to, stimulate counter-'knowledge? If so, give examples. -..

.

. 'Van Rensselaer Potter has identified certain ki;ds of knowledge as "danger-
ous" (Science, NoveMber 20,1964)! lithe danger in knowledge or in` men?

.. . .---1 - a

10. Does the importance of kriowledge, in
,

the presenf wOrld'htave implications .
for social and political o nization? How 'rnibht differences in intellectualcil

1 k.
capacities among men affe t'the situation if the differences became mdch

greater than they now are? "`R `, .
. ...



. TOPIC 07 SCIENCE FICTION:'',UTOPIAS,fiCRITICI5M AND CONJECTURE

re .

Modemscience grewoutof a cutitralmilievinythich historical perspective
was highlydeveloped. In this Perspective,th present was perceived as the future_
of the past, and the future wasaft%n as 'the ,unfolding of past and present. It is

. therefore- characteristic of science- oriented individuals in' modein, society to
perceive .the -future as' historx akid time as irreversible rather than as cyclical.

Philosophers:of ,.,history of whom Marx, Spenglefand Toynbee are represen-..
tative, have mdertaken to place rnodem man ct p historical trajectory extendidg
from the itost to a .future state. But these philosophical 'projections have relied
heavily upbn Historical and metaphysical determinism in forecasting rlan's destiny.
Now, however, the gyowth of 'science, and of its power for prediction, have begun
tp provide: an empirical foundation for foresight. In Consecuence,science is in-

;
creasinglivievied as enlarging matillpower to shape the future; But the 'actual
way in whielit science will transforrn,the amorkl-and the resulting ,implitcrticins
for man's future, remain largely cdnjectural.

.

II'
The future remains conjectural because the predictv.e power of science

is, as yet, ieVerely limited.. Moreover,' what may be. technically possible through
science m be frustrated by cultUral obstacles--economic, political'or ethical.
It is no ' ntifte" to speculate beyond demonstrable evidencii. ForeOastscif the
future effe of science can, therefore, seldom be reported as scientific evidence.
Fascination with the transforming power of science, and uncertairityregarding'
man's caOaci to Control' its derniurgic forces have induced a literature of

ng,the effects.' of -science on man's Ituture.-

ti This literature it utopian in the esensetnat it describes statesthat do not now
exist, but are believedo,be possible:It frequently projects or epitomizes iaealized
states or conditions that are the perceived Outcomes of presinf Or hypotheitzed uses,
of science and technology. These outcorneswould not nectisarily, be seen as agree-
able by most repcieri.indeed,rnany science utopias her thequalify of nightmares.
Some of these, soggestilt' of me, - .1 morality pl.,are intended as wainings
ogbinsf the`misuse of science. Alth h a large part of sciere fictions mainly
entertainment, there is also, in much of it,a strong.elernent of social. criticism. The
hopes and fears8f 'contemporary-man regarding the future of hisspecies hit(' thus
found expressiop in a 'wide -range of scies;ce fictiokand, utopian literature.

The social Criticism in these writings is 'often covertly aimed ar-prdient.pol -.

cies. thavare percesivea as having disastrous tbrisequences,cis in .the 'Pers.,ersioii of
science for military purposes. It is difficult to assess the full significance of this
literature, but 'it clears), represents an "underground" of criticaltomment-on public
policy for science and technology 'arid presages. latent ;slues that:may rise tb the
surface of overt political action in,the future.- By projecting.ipossillitities, the con-
jectural literature of science and technology may influence public action to atjain
or to 'avoid ,-them. Brave" 'New World, 1984, and Walden Two illustrate fictions
which many thos:fitfui people fear thar tbraugh..science, may brin5,,ntO.,

rearty. ,
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>. TOPIC Q7 SCIENCE FICTION: UTOPIAS, CRITICISM AND CONJECTURE

'TOPICAL OUTLINE
lis

Three Forms of Speculative. Literature May
Be Distinguished

ar

A. Utopias (ideal 'societies or their opposites,
now often called "clystopias")

REFERENCE KEY

1, 86,108, 199

Science 'fiction and fantasy 6Z 72, 75,112a Al' 115
Science-based conjectures regarding the 4, 38, 7Z 78,104*future of. man .and society \.

Utopias *It010
Name derived from-,More's crbssic work 13, 8Z 94, 967.

of 1516 98, 105
4

Common, characteristics 73, 8Z 9Z 102,
109

1. Describes a nonexistent "ideal" state
or community
a. The community may be a Zctionat

description of p -.....conjectured new
social system as ,in Bacon's New
Atlantis

b. TTe7ccTmmunity nay be a more or
p k lets thinly disguted'portrayal of an

existing community or.. nation for
purposes of criticism or satire; as

B.

in Swift's strtires, Bellamy's Look;
Backward, or Orwell's-1 9811 (c

E. Scope is usually the totar-C7aracter of
%; the society inclUding its. environment

'3. Describefthe rrelatilonships between tfto
`` individual, society and the statep

Science or innovation is espeTally, promin t in utopian literature=--to
e n hbw 'the transition from the
present:to the idealized statt;Faurred

5. Utopias are based an the realization of
1 a9 ideal set of social values, ordered in

terms of the author's dabpeption of their
:prithacy

a' 171 r

14, 88

1, 6, 24,-35; 52,

103
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MP.

Science and Social' elationslitps

a. The values may be set forth excPlicitlx
as in Plato's Republic

b. Satirical or critica utopias often leave
the author's intended ideal values ur-
stated, but implicit in the context of
the work

6. A special, but increasingly frequent, type 8, 9, 2Z 37,'54,64,'
of utopia (sometimes called , dystopia) 95, 118 .

whether a critique gf an existi social
order or a grim exfrapolation possible
trends, pictures a society which the.
order of primacy of hu n values has
gone awry (e.g., H.G. ells)

7. Ideas or concepts tnor important than
characterization si ations and rela-
tionships more signi !cant than indivi-
dual -personalities that are seldom fully
developed

C. Classic exanles of the long history of
ut ian and semi-utopian k literatureO.

1 Plato, The Republic
'2. , Sir T s, e Optimo
3. con, Franck, The New. Atlan*

Campanella, Tommaso, The City ai the Sun_
5.. Owen, Robert, The Future of the Humanlace
6. Swift, Jonathan, Gulliver's Travels
7. Butler, Samuel, trewhon
8. Bellamy d, Looking Backward
'9. Well; H. , 4 Modern Utopia

10.,1-luxlex Aldous, Brave New World
11. Orme' I, George, 1984
12. Skinner, B.F Miner; Two

D. Areas of difference )n the above list
1. Form-,--novel (Hux1e0;philOsoplitcal state-

ment of the ideal stata(Plato);ipti re/4w' ft);
romance (Bellartty)

*-2. Author's point of view (e.g satire vs. the
ideal} --the model state (utop More,7°
Bacon, Be Ilamy;disdi3proval (dystopia)--e.g,
Butlerf Huxle) Orwell

). Rote of scientific and technological in-
novat i on in creating the new state--1
or =none (e.g., Plato, More) }iMportant (e
Bacon, HuxleX Skinner)

t,

ttle
9.,

172
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III. Science

A.

vslo

Science Fiction: Utopias Criticism, and Conjecture

Fiction (Utopian qnd Non-Utopian)

Some literary types and utopian or ..con -
jectural themes
1. The wonderful joumey--including space

travel
2. Inventions in general (e.g, Hertzka's

.1

Freelandicry in which economic growth

54
75,

73,

,15,

102

65,
76

92,

29,

66,

110

59,

185

69,

81,-

depends upon largely/ unspecified pew
technology)

3. Inventions. bas n new prinCiples
(e.g., H.G. We Machine)

4. Concern' wig ecolog and natural re-
sources (e.g, agri- re, minerals, power, 11'

etc.; e.g., Bacon's New Atlantis, Herbert's
Dune)

5. Inventions concerned witll nsportatioti
(e.g., Ton; Swift's electric car, rockets,
and Jules Verne's "Nautilus")

6. Inventions concerned with communication
(e.g., Bacon's "means to convey sound"
in New Atlantis) .

7. Discoveries concerned with biologisatde- 17, 52, 85'
ve I opment and medicine plasticity of
living forms in Wells' Island of Dr. Moreau)

8. Psychological theories (e:g., B.F. Skinner's 95
Walder1 Twa)

9. Discoveries and inventions pr,oviding
economy and convenience (e.g., Bacon's
New Atlantis,and autornationin Bulwer-
Lytton's The Coming Race)

10. Inventions concerned with warfare (e.g.;
. airplanes ih Wells' the War in the Air;-

submarines and space vehicles in novels
by Jules Verne)

11. Social itvention- -new forms of society
(e.6,2amiatin's We, and Le Guin's The
Di ossessed)

12. ntasy e.g., Edgar urroughs)

BN' Continuity of this literary genre and over
lapping of classification with science -based

4: I

utopias
.gig

4. s

89; .94, 95, 97.
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186 k-Science and Social Relationship;

a

IM. Uses of Science and Technology in Literature 72

A. Utopias (including negative utopias) 16, 21, 8Z 102
1. To transform familiar elements into a

striking and novel setting, for emphasis
2. To suspend disbelief,qs in science fiction,

by presenting a plausible background
3. As`neCessary for the realization or thg 88

existence of. the postulaild society as
in Freeiandia or Dune

4. As a mciTpitt-e errWrit in which the 1, 87 117
developrrient and, use of science and
technology is a -significant force for
good or evil (e.g., Hoyle's Ossian's Ride)

B. Science fiction and fantasy 75, 82, 84,
103

1. To criticize or saturize social insti- 18, 3Z 41, 44,
tutions or behavior 83, 101

2. To entertain the reader with novel
ideas kr delightful gadgets

3. To e^polate possible futures, as in 10, 11, 12, 25,
M.G. Wells' use of the ideas of the 32, 70, 7Z 79

. thermodynamic death of the earth and
the sun,.and T. H. Huxley's pessimism
cetcerning the future evolution of man

4. To extrapolate future states of science 4
and technology including their depen-
dence upon and 'fit' in society

5. 'To postulate and examine possible ef- 15, 80
fects of present or future science and
technology on man, his institutions, and

.His values

C. Nonfictional conjectures about the future 54

man and sbciety--futurology
1. Although the fictional vehicle Has not 2, 15, 1. 43

been used, science and technology may
be used in all the ways specified in A
and B Above .

2. Increasing importance seems to have` been
given recently to studies of the future
influence of science and technology en
man and saciety.(as distinguished, frOrn
technological forecasting 'as sOch) '

174
. .

411
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if .

V. Influences
Fiction

of Science Utopias and Science 23

A. in geperal, this literature may serve the his- 20
torian as a valuable index to contemporary
popular (or' individual) concepts of the
1. State and nature of scienceend technology
2. Relationship of science and technology

to social activities and institutions (e.g.,
. commerce, medicine, housing, etc.)

3. Relationship of science and technology
to socialvalues and goals

B. In th e'United States during the nineteenth
century
1 ., Throughout the Centurx and especially

toward its end, there was a romantic
interest oin science and technology

2. Almost every major American writer of
fiction (and most of the second rank) wrote
at least one work of science utopia or
science fiction (e.g.,Poe and Hawthorne)

3. Considerable influence on some leading
'American thinkers (e.g., John Dewey) has
been claimed for works such as Bellamy's
Looking Backward, and similar influences
shave been claimed for foreign .writers
such' 'as H. G. Wells and Jules 'Verne

4. Most fictional (ane0 non fi cti onal) works ad-
vocating social reforms gave science and
technology major, and often preponderant,
roles in accomplishing those refqrms

C. In the United . States during tho twentieth 89,

century 111
1. Through the first 'half of the Century;

almost no Writer of the recognized first
rank wrote a science utopia or science
fiction story

2. During the 1920's and 1930.'s, science
fiction was relegated to the pulp mag-
azines7many. stories were of poor
'1,iterary and imaginative qualitx and
few undertook serious social' criticism'
or satire

175

9, 24 89 1 04
81

1, 23, 41, , 61,

68

2, 463, 74, 81?

111

91, 95,104,

95, 104,1041:14

ti

fr

ti
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188 Science and Social Relationships

3. Since the 1940's, many science fiction
stories have been of 'better literary imag-
inative, and scientific. quality; but they
iave rarely been utopian, and have rarely
been optimistic about, man and society

4. Since World-War II aid the atomic bomb,_
commentaries about science which have.
appeared in popular media have generally,
been peisimistiz'about the futurecind about
science-and technology in our society- -
and this remains generally true of ficilton

5. In this period of such major influence by
scienceand technology why has there been
relatively little interest in the reflection
of these influences in fiction?

V.I. Anti-Utopian Themes of the Mid-Twentieth
Century

A. Theme is usually the juxtaposition of advanced
Science-based technoilogy(the Baconian, dream)
with a rigid social control which debases
human individuality` and dignity

B. Blame is implicitlj, laid on- man himself -'the
creators of the technological means for social
control are merely the agents of the whole
irresponsible.sopiety--perhaps man is not 'a
perfectible creature

C. The antt-utopians are frightened abo\t ad-
vowed science and technology--and their,
further advancement--because of thd power
they give for the impositiliC and maintenance
Of a rigid society

ro*

3Z 68, 72, 75,

105
11T

37, 41, 43, 53,
8,3,, 95

D. The utopian dream of earlier days, the devel- 95, 118

opmentaf technology which leads to economic
freedom f all, has become the anti-utopian.
dream of roday--its ealizatqm now seems to
imply or contribute`to, the stripping of all.,
other freedoms from man

E. Neviktheiess, the influence, the need for, and
fr positive aspects of utopianuond extrapolative

- thought continue to be stressed by somewriters

176

97,10
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e. "'4
LEADING QUESTIONS

/ .4.

. I
I

-..,

1.. Are utopian states :- ri I y ',happy" states? Is an "ideorRe necessarily,
a congenial one fir. is it rather a perfect,,example of. a specific type of
society? Is the n ologism "dystOpia" a helpful, concept? '.

r.
.

. ,. .

2. ,Moddison,Wdier, d Walsh fin spirit'of distl lusionment with the utopian '
dream in recent 'estem scie e fiction. Compare'19th Century American

3.

science fiction with recent iet science fiction. Are the Soviets 'kill
optimistic, or only -''officially" so?

Many utopias, up to the end of the 14th Centurx seem'to have depended
upon the innate goodness and reasonableness of man_ to make the Ideal

'''<,,._s_ociety `ork: 'Compare with the dystopia of Huxley's'Brove New World .

7 or the'utopia (?)of Skinrier's Walden Two. What 'historical reason might
, ...

be adVanced for the. apparent:. loss of faith. in humanity?

4. "," Arthur C, ClOrke argues that the most common failing of extral)olaters of ,

the future is -a lack of lippreoiation'forthe rapidity of the advance of
science and technology, `Da you agree?

, . .
.

ch pf. -tfie feeling of revulsion tiiodern writers display in theft:toe of ..-

Skinher' Walden Two seems to stem. frdm
proper

.feeling that, the men of,
A " u i an"- inode I s as Huiley's' Brave New World, Orwell's 1984, .or

those sociefies'f;ave been olienated from 'a proper PhUman" environment.
These "ni tmares" of thefuture ',portray societtes of high technology land

4 'high admi *strative and economic efficientz What went, wrong?. I

. . ,

6. How does it happen that scientific innovotions have often:.been desctibed
in 'science fiction long before! they have becOme practical 'realities?

,
. -. .

, . .

7. To what extent* have science utopias been usdle;deliberaltly for purposes' .

of persuasion or propaganda? Why utopian Or 'fictional presentation instedd
bf si4aightforward e t 't. I?Ins! ory,-wri ing

'8. Is utopian literature always recognized as utqatan--byreaders--biauthors?
4,.

; What are 'the reliable ,tests of utopianism? ',
_

- ,

. 9. t Does utopian or other fictional, litercitu're serve a useful 'function in public
:policy analysis ond,.,planning? How? IF

;

10'. Is projectionvf thefuture necessarilyutopiari or fictional? What distinctions
1 may be *awn between future-oriepted on cinIct conjecture? .

. .m. . , - .

, .
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TOPIC 08' ESTHETIC EXPERIENCE: CONCEPTS, MEDIA,.TECHNIQUES

'Science and art have Often been Contrasted as mutually alien oreven
antagbnistic cultural forces. There is, a f;ctual basis_ for this dichotomy but there
is' also evidenceof mutual' influencepond'even assistance betimeen art and science.
Elements common to artistic and scientific creativity have been identified%
,Art has expressed the emotional reactions of the sensitive -man- to interpreta\
tions of the natural world - derived frontithe sciences.. 'Most of thegreat themes ;

. or theories science have been 'reflected -41Q art although not always in ways
that scientists-would 'recognize.. Very little Of the work of painters, sculptors,

. or architects in the 20th Century would be intelligible to viewers who hod not
been exposed in some degree to the theories of D.cirwin, Ei nstein,Freud, or Planck,
or to new concepts im ep giheering,mathernatics,or psychology. Science has also.
contributed .materials, tools, and techniques to artistic production and to the
identification, analysis, preservation, and restoration of artistic works.

Scientibb. _creativity is itself a form of etheticiexpression. Thc74 are
intuitive, aspects of,scientific inquiry that are analogous to artistic inspiration.
And the highly-developed scientific experiment, hypothesis,or theory is compar-
able to a wank -of art.--ls4evertheless, it may bp questioried*whether flip truths of
Acienc,e and bf art are of the same order. The frpnk subjectivism of the artist
can sometimes set up a, responsive reverberation in the .minds qf men. that the
objectivity of science cannot.- generate. The artist can sometimes sense the
wholeness of things` that the scientist can 'see only in the dissociated contekt
of. scientific analysis or° reductionism. But science presents a formidable per-
ceptual and ,intellectual challenge to the artist. Much of the artistic creativity
of the present era appears to be "tie result of efforts to reconcile esthetic,
percePtion with technoscientifi reality. The relativistic' and illuSory character
of conventional reality has been well enough understood' by artists to have
made possible the work of Seurat, Mondrian, Chirico, Picasso, and Dail. Yet
photography and other technique's of rep tionvibae 'capable of a kind of
Perfection that representational art cannot match. SCience' operis new possi-
bilities for artistic experimentr -and so we have op art, stochastic music, and
functionalism in architecture. It seems probable that much of the
bility characterizing 20th Century art represents premature or unsuccessful efforts
to reconcile the feelings and values of the inner man with external realities
as described by science.,

It is doubtfOl that the influence of science upon art has approached'
' its potential. As popular understanding of science increases, the embodiment of

science-derived perceptions in. esthetic ,expression seems certain.to increase.
The-theology and cosmology of a prescientific age provided the great themes
.and inspiration of Ancient and Medieval art. The art of tha future' may find,
equally evocative themes in the unfolding of the mysterrtof (the natural world
as revealed through' science.-

: -
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TOPIC 08 kSTHETIC EXPERIENCE: CONCEPTS, ME TECHNIQUES

TOPICAL OUTLINE'

1. Influence:of Science and Mathematics upon
.

Esthetic Perception

A. ;Mathematics of 'proportion and perspective

1. Geometry of pia-ries, cubes; and 6-.) h eres .

/P---; 2. Projective. geometry an& 'the art of
illusion ass
Topology-rrelationships among itirfaces

4. Mathematical abstraction as an esthetic

I

. .

t
influence,

B. Eli-thetic insight affected
interpretations of reality

1. Relativity of .tTme .taU opace °

2. Atomic , structure of' matter
` 3. Alternative percepiicIns of reality

.4 -

1?y: scientific
4 \

a. States of 'consciousness Ii/L
b. Selective insight--A-riryililfrared

.photogmhOy.erotion, g otessences,

and resitxtl. qt.)91it L .

4. Influence of optinsirrn of
Via& thrOtigh scienti instebrpents
(e.g., microscopes, tele'scopei, cameras, and

television)

C. Subject-mutter. of artistic." expressibn
Tj

*. 1. PubliC art---Amrilunal, religious, civic
2. From set ulariz/ion to Individuation
3. Portrayal of inner real*); -and values
4. Art as the interpretation or emphasis

of unconventional , truth
'5. Apt as ,the agent (and mirror) of sociar

discontent
6. Nonrepresentationdl art

4

e".

%
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II. 0Esthetic'' Movements of Concepts 5, 36, 45,

IPP

.

64,142,.Expressive
Influenced 'by Science or Technology . 1:(8 151, 159

A. 'Graphic and plastic arts 1.2, 14, 45, 84, .

1. Abstract painting and sculpture'
152,

72.
156

2. Cubism 71 ,
1N

3. Surrealism 159
4, Op 'art
5. Kinetic art, Ur 8, 14 104
6. Robot art 571 160, 176

Music (See also III, D: Acoustics)

1. MusiCology and research*

'2. Mechanical %and electronic music

C. Architecture
1. Functionalism. in design and structure
2. Logic of materials ant techniques- -

the skyscraper
The uni -structured Illity
artificial environments
Influence of technics
methods.

and enclose

concept; and

5. Infl nce, of environmental, and be-
hav' ioral sciences

D. Literary Expression

1: Poetry

2. Criticism

0

to.

01, D12, D18, Col.
D23, D24, D25

N D4, D11, D12, D1.,6,

D20 4

D9, D13, D15, D22

A

B5, B7,4 B8, B10
B4 B20"

B1, B2, 4387 B9,
B12, B22
B3, B5, B6

84, B8, B14, B15,

B21, 824, B29

C5, C11, Cl 3, Cl 8,
C20
Cl, C2, C3, C4
C8, C9, C12, C16
C10,C15,C21

I
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ill., Contributions Of licientific Technology, to
the Fine' Arts

15,

35,
18, 1S; 30,
74 130,150,

167 B4 B12
A: Recovery restoration, and preservation of

art and architecture
1. Archaeological field techniques

44

61,

4Z 175

108, 141,175
#1 2. Museology , 44 67, 90

1 3. External environmental' protection
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B. Dating lid authentication of art objects

1. Radiocarbon (C14) and other isotope
dating

2. Magnetic and thermoluminescent dating
3._ Chemical analysis

. 4. Detection of fakes and forgiarres

C. Production and reproduction techniques
1. Photography--including cinema and

television
2. Holography
3. Metallurgy and casting techniques
4. Ceramic,glass,and plastics Jechnologies
5. Artificial pigments
6. Printing tedigiblogies--electrical 'and

chemical techniques

D. Acoustics

1. Design of musical instruments
2. Design of-auditoria
3. Sound reproduction systems (e.g., pho-

nographs)

E. Use of scientific inslitments and processes
in planning and design
1. Computerized techniques

2. Planning and design

IV. Interactions of Science and Technology with ,

411
Artistic Creativity

A. Effect of mechanical reproduction Upon
4'artistic creativity ,

74 90, 94175,
200, 204 -

76, 200,

204
90, 92, 11511'

S

22, 64, 84
*73, 204

138
D18, D2

92

D3

:D9, D15, Dl 8,,$)19,
D23

1302,b18
14 D18, D21

84,

10, 30,825 `14
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69, 91,100
26, 64 98,

. B25 .

2, 14, 1S) 21, 2Z
29, 30, 35,, 481,
58, 180
1Z -30,' 84

As'

3

B. . Influence of science and techtio logy
'Upon the imagination of the artist

14, 21,

1,11e. 131;

35,
11,C11-

D19'
C. Influence of deistic ,concepts upon the' T5, 21, 68, .

.scientist
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Jr-
LEADING QUESTIONS

is What science-derived concepts make plausible the juxtaposition of steam
engines and Elassi cal antiquity ib the paintings of De Chirico, the dream-
like representations of Redgn and Miro, dnd the rigorous parsimony of lines
and squares in the advanced style of Mondrian?

Why did artistic expression after 1850 tend to become identified with poli-
. tical and social revolution whereas, historicallx. art has characteristically
expressed the values of established order? Was technology a factor?

3. It is alleged that photography marked the end of representational painting
and the beginning of several new art forms. How valid is this assertion?
What contemporary art forms derive directly from science and technology?

4. The interactions of science and technology and the design arts appear to be
strong but unbalanced. Do the technological triumphs of architecture and
engineering in the projected uni-structural city or the esthetic impositions
of Corbusier or Niemeyer on architectural structure rest upon an adequate
understanding of human needs and behavior?

5: If robots can be programmed to paint and computers to compose musi4 ."/
does artistic expression remain a unique aspect' of human culture or does 's
it become mere technology, test perfect than that of machines?

6. Certain aspects of science and technology were imagined by artists before,
11 sometimes long before,.they became practical realities. Does this suggest

that the methods of art and science are not necessarily separate or opposed?

7. Science F demonstrably affected artistic expression. Have the arts had
comparable effects upon science? Upon mathematics?

8. Through what specific scientific techniques has the reconstruction of ruined
artifacts and monuments been assisted? Havethesstechniquas a significance
for art itself or are they merely operational methods?

9. Are the associations of art with science and technology phenomena of
modem times or have there been earlier associations? If there have been
prior associations, what has been their nature?

10. Is science responsible for the intellectualizing trend that some critics
identify in modern art, music, and poetry? Is there a connection between
reductionism in science and tendencies toward abstract and elemental
forms in the arts and architecture?
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SCIENCE, TECHNOLOG' AND HUMAN VALUES

The third and ,cortcluding part of its study guide deals with the ,ihfluences
of science and technology on man's,interpretotion of the universe and of his
place in it. Part III is future-oriented,summarizing the possible roles of science
in the cootiouing, evolution of human society. Topic 09: The Ethics of Science
and a Science of Ethics is largely self-descriptive. Its content deals with the
reciprocal influences of scientific 'arid ethical' thought and behavior, and with
the controversies that have arisen over the ways.in which science affects man's
sense of right and wrong. Topic 10: Perspectives on Life: Teleology Cosmology
Religion relates, science to religion and to beliefs concerning-human purpose
and destiny. And, finally Topic 11 examines the Prospects foray Practical Science
of Humane Society. Here a critical consideration is-thesuitabitity of the structure
of science for the study of man. Have the reductionist and fragMenting tendencies
of science obstruCted advancement of a comprehensive science of man?' Shoulid
there be only one'comprehensive science of humanity? Or is Mankind and his
civilizations better understood when approachectas 'at presentobroughsseveral
disCrete sciences or disci lines (e.g.,history)? Throughout,Porf III,and the entire
Study Guide, there is an implicit question regarding the limit's to man's self-
understanding. No definitive answer° can be given to this quettion; but in a
world in which humanity presumes, to direct the futurf, consideration of the
possibilities, benefits, and costs of knowledge of self' arid of society is 9 logical
endeavor and one I3ghly relevant to the welfare and survival of hurrianity.

.
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TOPIC 09 THE ETHICS Of SCIENCE AND SCIENCE OF ETHICS

,

Although the term "science" represents an abstract concept, there is a
tendency in modern society to treat it as an autonomous force. As a body of
man-made method, doctrine, and attitude, science (Ite any cultural institution)
does have an existence independent of any individual scientist. It is therefore
possible to consider the ethics of sfience independently of the conduct of
individual scientists. Distinction must'e made, however, between the actions of
men as scientists and of professional scientists' when not engaged in the 'business
of science. Confusion arises when scientists step out of their laboratories and
speak as experts in politics,intemational relations,economics,and religion -- fields
in which they may have no more (and perhaps less) competence than many non-
scientists. Scientists, ,among others, have given much thought. to the values im-
plicit in science and to the ethics to which their work should conform. But
discrepancies appear between the conventional ethics of society and what some
scientists perceive as higher ethics revealed by scientific knowledge. Some
scholars have therefore_ sought for scientific means to test or to redefine the
prevailing ethics of society (e:g., Emerson, 1954).

Does science as a cultural institution have an ethic' peculiarly of its own,
and is science alwitys subject to the general body of ethical principles pre-
vailing in society? The questions are debatable. But the impact of science on
society justifies social concern with ,whatever ethics govern Science and tech-
nology. There is ample' evidence to suggest that the ethical assumptions of modern
society fall short ,of the guidelines and standards for conduct that would be

rynecessa to prevent science 'and technology being used in ways that are harmful
to mankind and to the planetary ecosystem generally. Responsibility for the
ethical use of science therefore transcends, the exclusive concern of scientists
and becomes a responsibility of the entire society.

Complicating this responsibility is the effect of science in calling into
question many tradition-derived ethical assumptions. Among the areas of social
and personal ethics affected by scientific information and Concepts are: (1) control
of human reproduction, (2) alterationof personality (3) biomedical experimentation
and euthanasia, (4) sexual behavior, (5) measuremertt of intelligence, (6) economic
growth and. development, (7) criminal justice, (8) distributive justice, and (9) own-
ership and use of natural resources. Not all sciences, or scientists, share agreed
perspectixes on these areas. It is nevertheless apparent' that knowledge h9s
hanged many of man's long-established moral and ethical attitudes. Is it pos-

Sible that science can be-used to test the validity of social ethics?_Can science
be usedto construct a new ethical system in which scientific findings and popular
attitudes regarding right and wrong conduct will be based on the sarrie criteria?
Efforts thus far*made to construct a scientific system of ethics have-not achieved
sudcess. But it seems probable that the issue will. remain active and will gain
pertinence as behavioral science continues to uncover the biological and the
psyphological explanations of human conduct. .

z/
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TOPIC 09 THE ETHICS Of SCIENCE AND A SCIENCE OF,ETHICS

TOPICAL OUTLINE
.11

I. Is There An Ethical Content in Science? (Note conceal
with this question by writers of science fiction,,,Topic 07)

A. Are there ethics specifically be ponying to science
and distinguishable from other ethical systeins?

B. To what extent is science bound bygeneral systems
of ethics extant in society?

REFERENCE KEY

11, 66, '93,105,
134, 144163

23, 115,118

'16, 22, 23

How does one ascertain the ethics, by which science 3i 4i 83
and scientists are guided? (or should be guided?)

I,

II. Differences Between Ethical and Scientific, Judgments:

A. Ethics are normative and'prescriptive, science is
analytic and descriptive

-B. EH/ice' judg,qtents or sentences do not sfate facts
in lite scie-rttific sense, because they emphasize

26,
134,

106,

39,

146

141,

81;

171

94,'

normatke valuer (4-Sig what, ought to be rather
,than'wha/ is)

C Ethical gdpositions express emotions,tiftitudes or Ls

valeesthat are not easily amenable to scientific
analysis or validation

D.

a

Science and ethics therefore differ, in their criteria 24, 74,130
for validity and their Canons of truth

. Unlike a validated scientific proposition there can
be coritradiCtoiy ethical systems with no satisfactory
means for choosing amdllg them

III. 'Characteristics of Ethical SysteMs.
z-----., .

A. Expressions of "oughtness" may be,taken as the
"fact" content of an ethical prop-00666

.220i t
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. asp

B. idyl ethical system is seldom comprehensively
articulated, but is deducible from chgroup
ethical propositions
I,. Formal ethical systems are idealizations,

/ incomplete and often apparently inconsis-
tent in relation to the actual conduct of
people ostensibly committed to The respec-
tive ideologies

2. Social and individual ethics are usuc4Jy
distinguishable and not necessarily formally

Yconsistent (e.g., "taking of life")
3. Attack upon the substance of specific social

ethics can easily be perceived iccg or indeed
actually become an attack upon the fabric
of society itself .

4. The free exercise of critical scientific inquiry
into ethical attitudes may therefore be hazardous
to social beliefs and social integrity

(

a

...

C. Ethical beliefs and systems thus pose difficult
prkblems for societies that attempt to control
science and technology on the basis of values-
and social goals ,

_...

D. Amisnability of ethical .propositions to scientific
investigation
1, Naturalism-Tscience may compare statements

with events . .

2. Nonnaturlism--no basis for scientific coriiparisOn
3. Noncognativism--subjectivism without

intellectual content, not substantively amenable
to science, but may be studies as phenomina

Ian ScienceResolve Ethical Problems?
a

.
A. Must ethical reasoning start with ethical pririses?

1. The requirement of consistency in an ethical
system--an analogue to the logic of science?

2. The requirement icif conformity with observation
. and with the content of empirical science

3. Can ethical propositions be deduced from
scientific premises?

4

21

33, 34
,

a

Y.5,
6, 7

- 130, 154, 171

. A

,i- lo, 76,160

60, 63, 66, 86
\

111

0
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B. Do the resultof science imply or require any . 12, 13, 27, 74
propositions of ethics?
1. A logical koblem: Can one formally deduce

or infer an ethical statement from a set of
, premises that does not contain any ethical

statements?
2. A negative view: science has to do with

facts, but ethics'are a matter of personal
loopin ion or 681lective judgment

3. A positive view: it can be argued that a
false dichotomy between ethics and science
was created above;lscience as ci body does
include ethical sitafementsso that, logically,
d eductions and inferences from the body of
scientific statements rnoy yield ethical conclusions

4. Con'clusion: even if it were not pbssible to ddduce
or infer ethical statements from scientific premises,
yet any ethical premise can in principle be
assessed by observation and the methods of science

110

C. Attempts to apply scient-ifit knowledge and
methodology to the validation of ethics
1. Naturalistic ethical systems influenced

by physical and biologiacil-sciences
a. 18th century systems of rationalized

ethics and political-economy (e.g.,
Physiocracy, ethocracy

ES. >19th Century "Darwinian" ethics
.\ 20th Century biocratic ethics of

Cannon, Emerson, and Hardin
2. Social ethics in nced by findings and

theories in the s I Sciences and history
ba. 'Vox Populi Vox pio"?
b. Equalitarian and vtilitarian ethics

deduced from social theory or behavior
c. Economism as an ethical,ipremise
d. Marxism as asystem of political ethics

29,

90
14

54,

29,'

3Z

107

45,

75
80

47,

52,

81

89,

derived from "science" of. history
3. Arguments from the logic isf science (see Morgan

and Miller)

222
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74, 152,4154
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V. Can "Good" Scientific Judgments Be Compatible with
"Good" Ethical (or Political) Judgments?

a.

A. Problems
1 . Maintenance of the social fabric- -the

system ctf values that gives order and
cohesiven'ess to the society

2. Renewal or restructuring of society when
values and 'beliefs disintegrate partially
because of science and technology

3. Choice' of social goals consistent with
the central values of the society

4. Maintenance of the integrity of science
5. Choice of kinds..and levels of support

of science and technology .

B. Difficulties
1. Lack of.ability to assess value priorities

quantitatively
2. Forecasting effects of ad ances in science

and technology (cf. Topic 07)
3. Determination of the effects on scierrce arid

technology of goal-prientedsqpport toward:
knowledge for its own sake, national prestige,
social or economic development, military,
purposes, etc.

4. Uncertainties regarding individual ability to
ideptify qnd retain central values and goals

in the%face of change (e.g., "future shock")
5. Who is responsible? Extreme-ethical judgments

a . Disinterested experimenter--
ethically dissociated from the social
implications of his work (Frankenstein)

b. Altruistic contributor to social and
economic Progress (Arrowsnlith)

c. Willing agent of man's power to deitroy
himself (Dr. Strangelove)

d. Seeker of knowledge regardless
of cons6quencarr(Faust).

223

4
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11, 12, 154,171

3, 98

V

1, 12, 15, .22
91,, 94 ,

32, 64 .

61

1, 39, 41, 34 165
18, 113 84, 121,
125, 157, 159

106, 151, 153, 156
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oThe
Ethics of Science and a Science of Ethics

LEADING QUESTIONS

255

1. Why should the ethics of science, or the effect of science upon ethics,
be- of concern to students of political' behavior or public policy?

A resent and widespread view of the meaningof ethical sentences or state-
ments has been the emotive thetrs which maintained that ethical utterances
are noncognitive (do not convey information, bur only express emotion). If
true, could scientific oblirvationsiipve any bearing on ethical disagreement?

3. Can a propositibn (not an act) that is scientifically valid be ethically
"wrong"? Are there' ethical norKs or "truths" that are scientifically "wrong"?
What are the semantic problems involved in those' questions?

411 - What. types of politico-ethical dilemros are crsted by scientific findings
with respect to: (1) the psychology of individual differences, (2) use of
mind- or emotion-affecting drugs,. and (3) the phenomenon of death? Is
our, political system capable of dealing' with these problems in the light

'o? . scientific knowledge?
.

5. Can human failure to conform to ethical norms be remedied by revising the
no o correspond more-closely to "natural" behavior or by altering human
belifflor on the basis of scientific understanding sq ds to conform to the
norms?

6. is "truth" a. qUaliti unique to science? What wotld be the tests of other
than -sci tific truths?' Does knowledge of scientific truth help us to de-

.fte riorifies in social and ethical choice?

7. Does the enormous increase in range .and magnitude of scientific and
technological capability require a corresponding giowth of ethics? Don't
we already have all the ethical knowledge that we need?

8. Coufd science contribute much more to ethical development than it has? Why
-have the relevant aspects of science received relativety little attention?

9. vihat changes in academic organization or in the orientation of scientists
would be necessary to determine definitely whether a science of ethics
were really pouiblda?, Why has such a development been neglected in the
universities?,

10. Is ethical system viable if it has no religious base? To what' source of
authority could a nonreligious ethical system have recourse? Retying only

"on science for guidance, what practical solutions could In found for the
following policy areas: (1)race,relations,,lautomotWe traffic congestion,
(3) water pol I ut on, (4) popu lot; on pressure and (5) control of economic growth?

237.
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TOPIC 10 PpSPECTIVES ON LIFE: TELEOLOGY; COSMOLOGY, RELIGION

"When society commands the mNps'ter do alMost anyt4ing it wants,value
judgments of ends are crucial "1 The-Very successes of science and technology
have brought back to the forum of public policy considerations of goals and values,
that science and rationalism were believed to have banished. The technoscientific
superculture has not undertaken to provide society with a blueprint for its future
or a formula ror determining 'what goals should be pursued or what values served-
And by implication,but also sometimes ilirectls it has undercut, or at least opened
to question, faith in the validity or the social goals of traditional societies and
has treated. teleology as a nonscience,of relevance only to the study of mythology
or metaphysics. Nevertheless, public questions keep arising ,in which the uses
-of .science dnd technology are at issue.;and for which answers must 'Ultimately( depend upon value judgments rather than upon scientific conclusions. Because
ti2eNt, value judgments d-end upon what men think is important in life, upon

-.'rwriteria for goodness and ness and upon beliefs concerning the destiny of man,
'is doubtful if a nation can exercise purposeful control over the 'use of science

and technology if it does not also concern itself with what the state of the world
and of man ought to be.

The study df public policy for science and technology must, therefore,
ultimately confront questions of purposes and values that are the subject matter
of philosphy and religion. Cosmology and theology are not presently considered
to be subject matter for public pblicy studies. Goverylinent in the open democratic
societies of Western civilization has almost ceased to consider these matters ap-..
propriate subjects for public policy action. And yet, where concepts, values, and
beliifs concerning man and nature involve cosmological or theological perspectives,
the study of p4b I i c policy for science and technology mast take cognizance of them.
For these assumptions and attitudes aje'a part of the context within which policy
with respect to science and technology will 'be node, and they will influence

. (mo# often indirectly) the outcome of policy decisions.

Is it a feasible or appropriate concern of public policy to promote the
development of a greater degree of cultural integration in society? Or would
society be more stable and enduring if cultural iversity were encouraged.?
Would the public weirlare indeed be served and a better foundation for science
policy be provided if the gap betwePo traditional and technoscientific culture
were narrowed or closed? If a discontinuity between technoscientific and tradi-
tional culture is a -cause of failures in public policy and action,it would seem
that analysis of the, extent and eonsequences of such cultural incongruencies
as can be ictontified would be a significant task for policy studies. Of (ill the
subject matter with which the study of science, technology and public policy is
concerned, this aretof inquiry is surely the most advanced in its intellectual
and multidisciplinary demands.

TRpbert S. Morison in Daedalus, 96 (Fall 1967), 1223.
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TOPIC 10 PERSPECTIVES ON LIFE: TELEOLOGY, COSMOLOGY,- RELIGION

TOPICAL OUTLINE

I. Primitive Attempts t2Com.prehend the Universe and
Man's Place in It

A. The world is full of life

it.
1. Animism--life in both the organic and inanjanic

realms

2. Man a part of a continuous spectrum of .life--
from stones to gods

REFERENCE KEY

At.

25, 81, 8Z 94,

1 B47, 8117

B. The world is full of gods and spirits +
1. Pantheism
2. Animal worship qt

3. A estor vstorship

C. Manivrole as the creator of goa

D. The functions of ritual'

II. The Great Religion: The Trend Toward the Universal

A. Significance of trend from tribalrfacnilial and
civic religion toward universalism

B., Contrasting views of nature in ancient religions

C. Residual elements of nature worship

D. Relatiorbship between God and Nature
1. Universalism of nature and of God
2. Ubiquity of God in nature.

III. Religions as Alternative to Scientific Explanation

A. Cosmogony - -the origin of the world

B. Cosmologythe nature of the woad
1. Structure and functioning of the universe

240
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2. The naturf of the Creator(s)
3. Man's relation to the world and to the

Creator (s)

C. Patterns of life--how man ought to live
1. Ethics-taboos-religious commandments,
2. Purposes--now and hereafter
a. Relationshipssocial and ecological

IV. The Secularization of Cosmology in Greece

A. The early philosophersTholes,
Anaximander, Anaxagorus
1. Attempts to explain the nature and origin

Of the 4/odd in terms of first principles
.2. First essays toward Theories of matter
13. First essays toward theories of life one

evolution

B. Secularization of man's role in the world
1 Plato--the rational, considered

contemplation of the nature of man
and of the good life

2. Aristotlethe systematization of life
by reason and analysis--the "golden
mean"

3

55

C. The rise of science as a scheme for secularizing cosmogony
and cosmology
1. Aristotle--theories of matter, motion, and

causatiootheories of knowledge
2. Continuation of the scientific tradition in

.the ancient world (e.g., Democritus and
Leucippus) .

V. Reintegration of Scientific cosmogony$and Cosmology
into Religion

A. The Dark Ages in Western Europe: loss of ancieffl. 28

knowledge and attitudes of inquiry

241
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1. Dominance of faith and dogma
2. Religion as conservator and interpreter

of knowledge
3. Apocalyptic vision of Medieval

Christianity

. Advancement of knowledge in the Islamic
world and Indiaits conservation and
transmission to the West through Byzantium
and Spain

C. Intellectualization of Western Christianity:'
philosops hy and science become linked to
re I igion
1. Sch8lasticism
2. Alchemy . 4

MedievarChristian 'theologyit*
Cf total theory of knowledge

4. Historical persistence of
Aristotelian thought

VI. The New Secularization: The Renaissance, the
- Reformation, and the Scientific Revolution

A. Retrieval of ancient science and
philosophy through contacts with
the Islamic world

B45, B61, B64, B84,

B91

75, 106, B31, B64,
8120

B. Shaking the 'Roman Church's claim to
authoritative knowledge

C. 1543: Copernicus and Vesalius

D. The trial of Galileo

,
Th14r/j)II. New Models of Man and the Universe:

The Diminution of Man and Societi

A. The physical mothsl of skies--

b

. 6,

44,
93,
B66

30
from Ptolemy to Copernicus, Kepler,
Newton,

242
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Air

B. The age of the.%arth--from 6,000 years
to billions of yearsBuffon, Lyell

C. The biological nature of manDescartes,
Buffon, Lamarck, Darwin,'Mendel

D. The concept of an infinite cosmos

38, B11, B38

E. Rise of deterministic theories of behavior
and of society

23

VIII. The 'Warfare" of Sciore with Theology 32, 36, 77, 90,826,
B48, 8121

A. Challenge of science' to religious
efforts to explain everything

15,30

B. The modernist'hindamentarist Controversies B67, B69

C. Religious attempts to assimilate the findings
and spirit of science
1. Revisionist theologieeconsistent with

positivistic science
2. A synthesis of science and religion:

problems and prospects
3.. Attempts to blend reNsion and science in 12, 16, 121, B32,

a grand cosmological scheme (e.g., B112

TeiThard ehadin)

B3; B21, B33

D. Science and scientism: new faiths?

IX . From Newton's

76

ics to Einstein's Relativity 15, 65

A.. Interpretations and implicationPof scientific
concepts of`relativity and ind_edamiaacy
1. ReinterpretatiOns of so-called scientific

",taw
2. Philosophic implications of "randomness"

in nature

B. Impact of evolutionary theories of the cosmos

_
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qt.

1. Competing concepts of the-origins
of the Universe

2. New meanings of old concepts of
time and space
a. vernity
b. Minify.

3. Paradox of a boundless but finite
universe

4. Concept of a regenerating and
indefinitely expanding universe

42, 43

MI/

263

41, 45, 100,115

X. Man and the Macrocosmos: The Effect of cosmology 14, 69 .70,123;
Upon Attitudes Toward-Society and Politics' 4

A. 'Effects of time and space concepts
1. Is the universe so disproportionate to .

human experience as to have no effect
on social behavior?

2, What evidence is there of on effect of
cosmology LiAtn relative values?

3. Who is affected by concepts of the
cosmos; what secondary effect, if any,
would influence political behav'ior?

B, Effect of the probability-of life elseWhere
in the universe:
1. What is the effect, if any, of the

possibility that man is neither unique,
nor the most intelligent form of life?

2. What effect does the possibility of
alien and pathogenic forms of life,
have on the contror of space exploration?

C. Reinforcing effect of cosmology upon the
scientific study of religion
1. Comparative religion and'textual

Er it ic ism

2. Dead Sea Scrolls dnd the origins of
Christianity

3. Cosmological controversies, sciontific
and pseudo-scientific

244

2
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LEADING QOESTIONS

Ai ,

s
- ,

, 1

Is coirnic evolutionoirrelevantt to human social needs and values? If so,,why
doallAreCtt religions tacitly or explicitly adapt a cosmology?

.. . __

, -
2. Has the growt of science' chanbed aoCtkiine in the major religions 9f

European civililation? Has it changed the role of religion in 'civilization
t

generafly?-
... 1

,

. , 3., Can scientific nrethodology be applied to` `religion or the directing of
r

mankind's future? to what respecu? What, are the limitations of science
:in this task? I'L.

AL.
, ..

4. Has science generated a confprehensible cosmology? Have the world,
..

religions any.futore in the area of cosmology? Can science fill the-goal-I
.

making ..and .patterni-rnakirig functions of religion?,
,.

5. BiSh ley _(an Booth, Religion Ponders Science) argues that scientific
. success etlines makes religion necessary. 'Naps his position seem just-

ifiable? ri what grounds?' ..,
4. .

It ,
_. ::146. , What doe 0 following statement by Albeit Schweitzer suggest regard-

...., . ing- theTtl of science and cosmology? "Ail events that occur
... -,s,

1 'within mations*a ytt in monk n be traced to spiritual causes
contained in the retiailing attitude t ward life (Out of My Life and
Thought, Chapter 1 )

4 . .., ..
7. Paul Mich has' written that "space 'explaration in the democratic world

-strengthens the antlidemoc. elements. .. cro ". . : it contributes
'greatly lo.. .thogrOwth of esote 'a groups who 'through their knoliedge

.. and,)iwentiveness, far surpass what can, be reac}ted even by highly learned

, and prockictiyer people.... ." What are the political implications of This.
, .

viewpoint? .,. . ox; .

.
- ,

What might be the effects upc;n.the /sciences of greater reiRincsfi upon
scientific knowledge fof _guidance ,irr . Matters of life - styles and ethics?
Specificallfhow would the social. and behavipral sciences be affected?

,. .

.

.
, , 4 4 o

9. .., What are some of the possible implieations of exobiology for human

fis
welfare, values,' and religion?' . ,

f ,

4

10. How :doeti,the grand evolutionary thesis of Teilhard de Chatdinlreconcile
science andir;eligion?

5 A.
:1
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TOPIC 11 PROSPECTS FOR A*PRACTICAL SCIENCE OF HUMAN SOCIETY
.

, (-.
Anthropology Is a icience of man,Sutit has

now
developed o include.

Fall aspects of human behavior. Although more is now Vnown about manathan
has ever been known, it is apparent that we areiet along way from a com-
prehensive and valid scilince of mankind "or of human society/

A

Under Topic 01, Changing Views of Man: The Mirror of -Science, it was-
observed that the mirror of science reflects partial and disparate images of
.
mah. Knowledge of specific aspects of human behavior existn depth in
particular 'sciences. But between these 'sciences there are Undev'eloped areas
in which hum* behitvior is poorly understood. The extentind depth of these
areas is not easily sorrnised. It is obviously difficult to assesapthe importasn'oe
of knowledge that one does not possess; and, inthe,absence,,of an adeqUate
"blueprint" or description of the total man, it is irngpssible to 'estimate the ,depth
or breadth of our ignorance. We can be reasonably sure that there are large
areas of ignorance concerning man, because of the large number of °questions.
concerning his behavior that no preseht science seems able, to answer. Some
of these questions may be attacked through bsisdening or branching oukof
existing sciences. Other qUestions can be answered only through' cooperatibn
or synthesis among tthe sciences. Ifila science of mankind' cant; be created, it
would therefore seem that 'it. must be a super-science--einbracindknost of

' the social sciences and tha 'humanities and based upon the 'biological 6nd
behcniioral sciences.

t

An essential condition for a scienFe of human society,y*Id be,a pervasive
desire in the universities that such a science be developed. Beyond this there
must be soCial acquiescence, Ibrnething that is. not generally in evidence in
any. nation in the world today. It would not be easy to demonstrate that man ,*
as a species really wishes to understand himself, even thougly self-understarfang
has been sought by particular individuals. Ths general lack of reflectiveness
may.have been a source of strength ih traditiol societies,where unquestioning-
attitudak reinforced soci ®I Stability. In the tecknoscierittfic world, however, this
lac, -perspective on, - oneself andon society can become' as serifs a threat

. to and personal freedom as the. poisessiort of dangerous knowledge .

rse icidals. %,

As scientific knoWledge ragardin. human prusonality growspond theoneans
to rhaniPulate it increases, the, unreflective man becomes evermore vulnerable
to 5.oritrol by those r who understand how to-manage his behaVioy. Science has

3 already been' enlisted to influence attitudes and actions. POliticsondadvertising
haVe orow become exercises inappjied psychology. There is yet-no proof that a
society made up of autonornous,iesponsib I e, sel fractual-i zi ng Sndividuals is possible.
We can dhl, guess at the possibilities for a truly free society in the abserice of
fuller and more generally diffused kn, ! -fregarding mankind, But we cannot
be sloe that thii knowledge would nec- ly result in a happier society.

2 6 6
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TOPIC 11 PRaSPECTS FOR A PRACTINL. SCIENCE OF HUMAN SOCIETY

TOPICAL .OUTLINE . 4

I. Why A Practical Science of Human Society?

A. A means to self-knowledge

B. A basis for the appraisal and solution of
social problems

C. A response to conditions suggesti the
desirability of increceed attentr to a
scientific understanding of the hole
man in society
1. Apparent g'owing incid nce of

social stress
2. Narrowing margin for error in

social and environmental policy
decisions

3. Growing belief that the beneficial
a vancement of science detpends on

!se social guidance
certainties regarding the possibilities
trartsforming the nature Jof manlInd

"ocietysthrough science
5. Growing possibilities for the nscientifiC" ma-

ntaulation of human behaviOr (cf..Topic 02,)

D. &basis for,gualfng the future evolution of
humanity

%

c

II. Obstacles To A Science Of Human Society -

A. Psychological feasibility:. Carron iv-
organism--rnan--objec five ly study.
his own behavior?
L. Is man psychologically capable

. of self-study?
2. Can cultural barrier* to self-knowledge

be transcended?

->

.
265
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a. Does culture exist independently of
and uncontrolled by organic evolution?

b. Does science create its own super-
culture in which self-examination
does not threaten "cultural" vatues?

49, 56, 200 _

B. Social acceptance: to what extent will
societies tolerate critical examination of
themselves?
1. Sources of frequent oppositiOn to{ 20

'scientific appraisal of human behavior
a. Political ideology
b. Religious belief

)c. Economic interest P
d. Educational bias a.
e. Social'conservatis4.6

2. Social factors encouraging investigation
(and criticism) of society
a: Socially perceived threats to social

welfare and stability (but. may also
induce reprlitive behavior)

b. Belief in the possibilitof increasing
human capabilities and productivity
(drguments for education, t*rainiOlg,

'psychology of leaming, etc.)
c. Moral and ethical concern over

alleged "social evils"
d. Hope of contoolling or dominating

other individuals, groups, or nations
through 'a superior psycho-technology
(cf. Topic 02)

. C. Methodological difficulties' Can the
complexities of human existence be given
a valid synthesized interpretation?
1. The problem of conceptualizing the

"whole man" through science
?. Diversity of specialized approache s

among the sciences
b: Lack of adequate unifyi or

connecting principles (e. a general

* systems theory for human havior; but note
the efforts of several "schools" of'behaWoral
theory to advance such theories) .

34

lb 27

I
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c., Formidable complexity of human
behavior--man and society as
systems within systems within
systems

2. Problems of obtgining a valid perspective
on human behavior
a. Time, the short span of ,human life and

the diStortions of memory
b. The liabilities of historiography

(e
.g.,

biases of priori s, data,
interpretritians, evaluations)

c. Social'pressures in any era to think
"right" thoughts and to provide
socially acceptable explanations
(e.g attitudes for and against
social or economic equdlity)

d. Distortions of statistics: "qui numerare
incipit errare incipit"

e. Foregoing points indicate the fallibility
,of teleological explanation; the difficulty

verifying man's present position on a
tiectory of history

3.. Problems of discriminating between the
conditions of action or direct-problem
solving, research and so-called basic or
generalized research
a. Problems of distinguishing "basic"

and "applied" research similar to the
encountered in natural sciences...

b. Action research usually occurs in an
environment of contention and dominance
of emotional over rational factors

°,' c.; Policy research occupies an intermediate
position between investigation of .

"principles" clod solution of specific
"problems"

d. Action-oriented research especially
susceptible to ideological or political
bias--its scientific validity is suspect,
although its social valuem be very
great

e. Need for strong connective relationships
between action research and "knowledge':
research to safeguard the validity of the
first and the relevance of the second

70

124,,126

137

32, 44, 50, 115

66
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III. Conditions Conducive to a More.Adequate Science 144,144 152,168,
of Humanity 170,194

A. Advancement of basic sciences
of life and behavior

B. Development of interstitial or "cross-breed"
sciences drawing upon biological and social
sciences

C. Adaptation of the research environment
universities and funding policiesto
encourage synthesiiing and multi-diciplinary
investigation

D. Social acceptance of the dependence of
human welfare and safety on the continuing
growth of knowledge clf self and society
1. Historical record suggests that man's

beliefs*and attitudes have long been
sufficiently dangerous to require overt
control

2. More knowledge may, or may not, make
the world safer for humanity, but it is
required to overcame many existing social
problems

E. Recognition that the advancement of a science
or sciences of man may follow:4 pattern and
methodology distinctly different in certain
respects from those familiar to the natural
sciences
1. Basic methodologies of natural science

may be equally vatid'for social science'
2. Additional preparation and methods may

be required for creativity in social research
a. Discoveries May be less specific

and clearly defined than in natural science
b.' Amount pf knowledge required, particularly

spars of 4lowledge, may be .much greater in
social sciences

?71

41, 43

0.
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c. Period of maximum creativity of researcher
may be much later in social 'sciences

d. Computerization with stored memory and
capacity for multiple analyses may be

OR
critical factor.in advancement of social sciences

3. Reconstituting of relationships among the
social and behciviorat sciences will be a
necessary phase of the development of a
science of human society

,4*
Limits and Risks of a Practical Science of Human
Society

A. Limits.of human intelligence
1. Comparative limitations amslog population
2. Comparative limitations among ineviduals
3. Limitations encountered in practical

application in contrast to theory\'
B. Limits of human abi ity to coordinate <Ind

cooperate in societ es expanding indefiriitely
in size and complexity . .

...

C. Limits-imposed by.the physical world'
1-AteN'

I

D.. Risks of Qdvd nced practical knowledge'of ;
human social behavior
1. MonoOblizdtion .and tyrannical misuse

of knowledge
2. Huntan despondence, loss of verve
3.01nducerrnent to an exaggerated

anthropocentric view of life and
and the cosmos

sr 2721.4
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Prospects for a Practical Science of Human Society

LEADING QUESTIONS

1. What, are some of the tests for the validity of a science (as distinguished ,
. I from an individual scientific proposition)? How might these tests be applied

to thersCience of human society?

2. What are the principal reasons that a comprehensive science of human
society has not developecj? What factors might influence such a develop-
ment in the future?

.

3 What idence suggests that science, can transcend culture? Does science
,do thi by creating aiculture of its own? (f so, does this invalidate the
proposition that science can transcend . culture?

4. What are the principal psychological impediments to the scientific study
of man? To what extent are they culturally conditioned?

5. Is the backwqrdness of the "humanistic" sciences traceable to the difficulty
of verifying their data, or is it primarily the resultof insufficient attention?

6. Is there a significant difference between quantification and mathematization
of social research?/(Note in reference to Lewin [Field Theory in Social
Science], and distinJIZ drawn by Cassirer [3041] ) Has confusion be-
tween t ese two methodologies contributed to the misuse of statistics i'n
social science?

J. How is action *research in the social sciences distinguished from the
advancement of 'knowledge in the abstrott? What relationships are there
between these two aspects of inquiry? Is the relationship comparable to
so-called pure and applied science?

8. What changes in academic organization would sierp to be favorable to
the development of a science of human society? Do/the proposed sciences
of eiconics, ekistics, humanics; zetetics, etc., indicate .deficiencies in the
present organization of knowledge?

9. Career development fellowships are awarded primarily in the natural
sciences. Should they be much more widely available, inthe social sciences,
assuming that the resulting benefits might be greater? Vthat would be the
basis for this assumption?

10. Would an advanced science of human 'society inevitably be "practical"
(i.e., appli'cable to human affairs)?
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