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SCIENCE AND SOCIAL EVOLUTION"" .~
.IMPLICATIONS FOR PUBLIC POLICY
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A ‘Preliminary Statement

'

The following-outlines of fopics, questions, and recllings are intended as
guides to the study of selected aspects of public policy for science and technology
and their impact upon society and public affairs. The emphdsis of this volume s
upon the roles of science and techriol ogy il thé evolution of human society, with
particular reference to resulting’implications for public policy: This material is

. organized as a course appropridte to graduate or upper-division undergraduate

instruction. Its-scope is comprehensive and implies a high 'lenvel of generality
if the course were offered in @ 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 Kas been revised following six years
of experience. It.is one of three study guides prepared with NSF assistance,
the ofher‘st\bélng Science, Technology armd Publit Policy (revised 1972), and
Environmental Policy 8w, and Administration (in-two volumes, 1974-=Supplement

* andIndex 1976). The instructional purpose which these study guides were in-

-~

_tended to assist was experimental the field of study being relgtively new to . -

universities in Ameri¢a or abroad. Outlinesof similar or related courses offered

'in other universities were examined, not necessarily. for the purpose of borrowing
fromor improving upon them but rather to see how other institutions were dealing «

with the instructional .problems of the field.
. M by

‘If thereis a one best way to study public policy for science and technology

_ the .authors and revisers of this study guide have not found it. There are many

" approaches to' the field of study. The advantages.of some over others appear

to depend in ldarge r'rfeasua;e upon. the character of the institutions offering, the
instruction, upon-the qualifjcations and intferests of the instryctors, and upon the

.needs -and backgrounds of- the students. This study guide should, therefore, be

. the keyed reférences providing readipg |ists for the new combinations. The Study - %
. Guide is easily. adaptable to #elf-instruction; -the topical abstragts outlines,

‘regarded ds.a basic instructional fg@tillify rather than as a modél course. The

eleven topics are, in effect, building“hlocks and ‘¢an be put togethgr.in many

different combinations. Individual togMts can be taken apart and recombined,* =

questions, and l?e&ed references enable the ‘student t6 follow a systematic.
course of learning without the direct ‘assistance of textbooks or instructors.

E 4
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An outgrowth of this development in curriculum construction has béen”a
selective, but comprehensive, angotated bibliography in Science, Technology and

Public Policy prepared under a conémact 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.
Althoygh it has not heen updated it continues to be of assistance to persons
workmg in this field of study. : y -

'I;re fieldand focusof the sfudy of publicpolicy for science and fechnoNTogy
have often beeg mistonstrued. Students in this field are concemed primarily with

lic policy and, secondarily with the subject matter of science and technology.
The must, to ‘the extent of their interest, become students of social or political
science eventhough their prior training may have been in some other academic
field. The study of public policy for science ‘and technology +s not intended
as an answer to the need for an enlarged and improved pu e understanding
of the substance and methods of the sciences. Efforts to bring understanding

of science to collége undergraduates,or to citizens.generally could contribute -

to better public policy for science_and technology. But this task involves a:
different subject matter: and focus; and, ideally, should be undertaken by.the
scientists themselves where the subject matter of their own disciplines is taught.
In the fie]d of policy studies, the scientists are socidl scientists, although the

‘assistance of professionals in the pHysical and biological sciences, medicine,

and engineering is also required. As this volume indicates, scientists hose been
extensively involved in the shaping and cfiticism of scien€e 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 \:once;ie that the process fh;ough 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 policyfor science ard technology
as to warrant special 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 primarily concerned wifh the subject matter of policy.
Foi example, this reasoning would leave ‘the study of the substance of weather
modification to meteorologists, and of \wafer-polluhon 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 polmcar mplucahons of his
" discipline. But the highly specialized character of modem science makes this |

interdisciplinary approach improbable unless provided for in programs or cur-
ricula designed to further this developmenf ~

Uriderstanding of the. problems of publlc .policy in .any substantive field

: req'anes a synthesis of knowledge of both the substance and process of policy.

This synthesis can be achigved in severolways It is possible to achieveit Iargely
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because there s ovculoble to the student extensive pollcy-onenfed writings by

seientists well-grounded in the scientific.aspects of policy issues. Synthesis may:

. further result fromthe various forms of intellectual mferchange between students

. of the processes af publrc pollcymaklng and &dministration, and ‘$tydents of the

) / + social |mp||cohons of science and tethnology. The act of synfhesm, 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

"thdse 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 freld of study. But its purpose is to
provide a coherent point of departure toward further work in the F‘eld rather

’ than to suggest a particular point of view or -perception. |

A special dlff'culfy in interdisciplinary studies lies in the source material.

Literatures of many fields must pe drawn .upon, but these writings are seldom ¢
- readily applled to the concems of the interdisqiplinary student or researcher.
Moreover, when existing knowledge and Ilteratul are restructured on an inter-
disciplinary scheme, gaps appear where information or documentation is scarce
to nonexistent. The interdisciplinary approach opens the way to new areds of

‘inquiry but, meanwhile, the supporting documentation for topics, such as those -

in the following study guide, is uneven in many respects. The classification of .
‘ - particular writings with particular topics is often very imperfeérbvkmay 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 enlarge™and extend

his comprehension of the impact of science on social evolution.
13 . ¢

The intrinsic importance of science and technology as subjects for policy” -
o " ‘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 recently the effects have been widely as-
+sumed to be bepeficial 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 concem. And, |
at long last, universities have begun to recognize their own' responsibilities not
— , ' . . ‘
' ' Coa o, e~ '
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only for advancing the understanding of sciencé itself’but élso for advancing
public uhderstanding of its impact upon society. It is not dasy Yo fit the study
of public policy for science and fechnology into the conventional disciplinary

. structure of universities. But the great importance of the issues with whichythis

aspect of policy study is concerned gives hope that this task, which implies,
new relationships among the dnscnphnes, will  somehow be accomplished.
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* . Y A NOWE'®N 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 Sgience Foundation. This syllabus, in
its revised form, now appears as three separate, but related, study guides with
the volume numbers dropped. The original Volumes | and Ii.were published
- by the Depar'rmenf of Pohhcal Science at Indiona Unlversny

, - B|bl|ograph|cal material has been almost doubled, and the selections for
-basic readings have been extensively revised. .The wording of the title has
been changed; study guide being substituted for sy“abus, as more descriptive
of the character and intended use of fhese publications. T

The major substantive changg was the removal of the environmental
sections of the old syllabus and their reorganization in a ney study guide on
environmental policy law dnd administration. Environmental aspects of human
social evolution are, of course,freafed in this vqlume under almost ‘every topic.
But these environmental.‘relationships. are. primarily’ those which hudfanity has

created for itself. The substance of the Study Guide on environmental law, -

policy and adminfstration is largely the. evelved .environment of nature--land,
water, air, and living tpecies. This study guide is focused upon the coftrived
environment of institutions, customs, relationships, and interpretations of behavior.
The distinction between this cultural environment and the environmerit of nature

.is relative rather than absolute. The differences are largely the consequence
~ of selective emphasis and perspectivesiThe environmental relationships. of man

in nature are, modified, but not annulled, wien hpmanlfy develops civilizations
and lives in fhe artificidl environments of citfes. : L

This contrived environment of humdnity has however, evolved in ways
apparently unknown in the nonhuman world. Three elementary factors of major
significance to socnal evolution are evidently lackmg,or at best only slightl
developed, in the nonhuman world. They are historical consciousness,
and dbstract Ianguage. These propertiesof behavior are basic tgttfe development
of technology and culture. They make possible th&~evglufion of institutions,
of organized administered behgvior, and of technology? Social evolution may
therefore, bgdunderstood as a process tHat grows out £t nature and into GL/Jl"UI'e.
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g " SCIENCE AND MAN'S SELF IMAGE

~  The most mgmﬂccmf consequence of the advhncemenf of science is ifs
effect upon man himself. Science changes the human condition in several re-
spects. It changes man's view of reality and enlarges his vision of possibilities.
It enables him to develop new techniques for achieving his pprposes,uf thereby

altershisenvironment 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 sciénce conceming the nafure of man and quen‘*whaf this evi-
dence suggests regarding his social behavior and, espegially, his role as citizen
and inventor of civic instifutions. 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 ntrol of Human Behavior *
draws upon psychology neurophysislogy genetics, 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 oh
physiology psychology socuoTog);and bicengineering, examines the social problems
encounteredat the man-machine interface. The advent of automation=the control
of machines by machines--and the substitution of computerized techniques for
hurhan skills,adds novel factors of uncertain consequences to man-machine rela-
tionships. Man's self-image is further comphcafed by the development of bionic
technologies--using inorganic mechgnics to simulate, supplement, or dibstitute for
living tissues. It is paradoxical that as knowledge of hiuman behavior and the
phenomena of life and intelligence have grown, increasing difficulty has been
encountered in defining the nature of man or of obtaining a comprehenswe ‘
and valid interprefation of the essence of jhumanity.’
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TOPIC 01 cHAN’c-:lNG VIEWS OF MAN: THE MIRROR OF SGIENCE

Man appears to bé the only creature that can, ob;echfy his ex1stence,that )
can see hlmself in the perspective of time and place -This self-awareness has
""been a major factar in the shaping of human societies. But the image that man
forms of himself and -his. environment and condition has been profoundly in-
fldenced by the fmdlngs ‘of . science.

LA P
Prjor to \ﬂue technoscigntific age; man's self-image was e
.in art, religion, and ph:losophy, It was easier to idealize orlto” stere

.validnty
of subjective interpretations of nature and humgn nature, and before the enofmous
commplexity of humdn personality .had been demonst:ated ' \

Scientific knowfedge has_been a destroyer of illosions. It also has revecled

= possibilities (but not yet. limitations) for the improvement of.the human specig and

“for the control of human behavior. Not only. has science uncovered aspects of
human nature, that had prewously been unrevealed,but it also added immeasurably -

to the mysfery of its place in the universe. Evidence of the evolution of the
species undercut unquestioning faith in religious doctringsof deliberate creation.

And the prominence. of. marwas vastly diminished ?lnsf the infinity of the'
cosmos, as revealed by &strenomy andthe i immense duration of Prehistoric times |
as revealed by paleontoldgy. -Research in physuolog); psycholog);and biochemistry +
raised doubts conceming the basis of social conduct. Was morcll furplf‘Ude no
more than aq consequence of biochemical - rnqbolance? S >~ ,

*"Q "
Although man possesses more information about himself -then he has ever

hdd before, it is umcerfain whether tjis self-knowledge has added significantly
to his social w1sdom Science has not yet provided @ picture of the whole man.
The man reflected in the mirror of syence resembles a cobistic painting sugges-
tive of Pieasso. Geomefric shapes in assemblage fit together to form.a distorted
image ‘resembling, man; each piece represents a sciéntific fact, but large areas
of the living man arbunrepresented And so it 1s still possible for the poet or

painter to portray an image of -the whole man which is as revealing as the :,,,;“:'

one an fncomplete scieqce can “provide. - ~
SN

This d|5|unc1'|ve and jncomplete picture of. man may be the root of many

" of his_difficsltids rn the modern world. It may help to. make plausible eych - | %

abstrcct concepts as-"economic” man or "polmcal" -mlan. The abstract "rational”
man has sgbstityted science's |mperfecf but "relatively" objettive,image for the .
hdlleIC,"bUf sub|echve, image of tradition. It is now a task of science to. achleve,

if it ‘can, an image of the complete man. But it is not certain that science alone

can accomplish this task. And it may not be necessary to human welfare that* . .
seience does 'so. Were science only to correct the half-truths .and misconcep-"
tnons regdtding man and human’ behavior, that would be an. achuevgment of+
major sngmf’ucance: : - oo .
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TOPIC 01 CHANGING VIEWS OF *MAN: THE MIRROR OF ’SCIENICE

.
-
-

_ TOPICAL -OUTLINE : REFERENCE KEY
[ ‘ - ? .
‘ ~ - . .
L Pre-Scientific or Traditional = Views of Man 41 119 126,135,

. 144
A. Primitive interpretations of human behavior ' .
m relation to society and its environment
. Coexistence” »
a. The persomf'cahon of naturdl forces
b. Animism and totemism v
»* ¢, Man as a member of the community A
of animate nature
2, Manipulation )
a. Man as moglc;an i e,
b. Eyjdence from’ prehls'ronc art and,
anthropology .- '
c.” Magical origins of science and tech-
v - noloby , .-
3. Domination . . ‘
a. Man as subduer of nature S
,be Master of pther men ’

B. Religion sand mythology as pre-scientific 9 62, 63, 111
interpretations of the {wman condition ' ‘
1. The origins of man=-accounts of genesis
2. The emergence of tribes and nations==
the concept of "a people" and its re~
lationship to "ferrlfory
3. The emergence of epic, myth, and heronc
legend ,
" 4, The position of man in the cosmologies . :
-*of. antiquity-~his relationship to the . /\/
earth and to the gods - i
r i 5, The functions of myth und religion as , :
guides to conduct--relationship of their -
proscriptions to ife experience (e.g.,
, food and sex  tdoos) .
s e ’ 6. Codes and mpdels of life sryles and
behavior (e.g., hierarchy caste ‘systems, -
communalism, individualism) o

. . ( _ .
Images of Modern Man: The Impact of Scince 1, 15, 48, 58, 75
\ ' _ ’ ) _
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" Science and Man's Self Image
s\ 4 . “ -
AtRemlssonce |mage of man s fyree-wdlgd
1. The concept of gemus
. 2. The image af*fnan as an iquiring, seeking
- intelligence--the Faustian image
3. The search for sglf-fulfillment. ..

IR
e

B. New forms-of specializ for in learning and
occupations give rise/to new, specialized,dnd
defel;minisﬂc images or models of man

. Physical mdn=-Descartes and Horvey
2 Political man--Machiavelli and \Hobbes
3. Economic man--classjcal econbmists, Marx

\ 4, Social man--Rousseau,Nietsche,and Pareto
'5 "Evolutionary man--Darwin and _ Spencer

6. Moral man~--Luther andl Calvin \

: .

C. Increasing difficulty.in Fo:ning a cohetent

and, demonstrably valid.image of man--in-
roads of science and scienfism °
* 1. Growth of knowledge and social com=-_

’ plexity makes difficult the sustaining of
traditional images )

2. Atavistic (Roysseau and the*noble savage)
and deterministic images (Marx and Freud)
seized upon to explain human ‘nature *

3. Nationalism and political ‘movements as
sublimations of the problem of - self—-
identity \ s

4, Retreat to subpchvnsm,romanhelsm--ex*-
istentialism, nihilism, and exofic cults

Some Examples of the Influence of Science on
Man's Self-Image .

[}

A. Implications of the theorigs of - evolution
and genetics--The Origin of /Speme; and
The Descent of Man .« .

T. Shattered imaged of. specml creahon
2, Man \as" a primate

©

s

3. Inherent biological 1nequa|nfy of mdr-

viduals

4, SocmlDarwmlsm--survwalof the "fittest)?
ratiopalization of the, efhnc of rugged-
competition »

“ l"

1541, 77 119, 129

@t

136, 148

14, 67

.

n

7 g“\u_ v

69 119

]

1 3 32 94 125

147

7 64797, 136,155

.23,

172
23,49 52

122, 123, 146,158
26, 35, 120, 173,

e .
)

» Ay



Changing Views of Man: The Mirror of Science

. 5. Psycho-physical basis of mhumanlfy and
: social pathology ;
6. The evolution of ‘man unfinished
7. Relevance of the.biological sciences to
the study of man (cf. Topics.02 and 05)

B. Effects of astronomy the "new" physics, and

molecular biology on theories regarding the

‘ : ‘ origin’and nature and conditions of life
. Immensity of the cosmps, advarices in' bio-
«chemistry, and the development of prob-

vhiqueness qF life and- the Earth
2, Genesis 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
. : V4 induce new semse of finality in events
- 4. Theories of relativity and indeterminancy
) undercut belief in the fixed nature of
fhings ‘

*

sci ences

1. Effect of idea that man could be fhe

, -object of his own scientific inquiry
o ) 2, Effect'of social research on law, pen-
- — ology domestic relations, and education

. 3. Significance of mental health research,
“ v " psychelogy, psychn‘x and énthropology
’ a. Social influence of psychiotry ‘perhgps
«- more significant than its therapeutic
. : L. effects
e .b. Concept of the "ndtmai " and "nafural"
' replaced by re\lohwshc attitudes
c. Changed views of i‘ne bases of special
. rrangements
d. New interpretationsof |deolog|es,u1'q-
pias, and social limitations

D.' Difficylties of the sciences in providing a

comprehensive image of man (cf. Topic 11) .

1 No, h:ghlyadeveloped science of man

ERIC -~ . A7

,abuhfy theory undermine belief in the

C. 'Emergence of the social and behavwrcl .

»?

3,713,38,81 116,
156,170

17

18

2,11, 12,41, 53,78,
12119121 °

4

56

30, 44, 5, 57

.
..
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Science and Man's Self Imoge
A v -

»

2. Images provided. by the sciences are par-

tial and reduétionist--no single science
provides a framework for synthesis®

3. Cumulative knowledge provided by the

’ sciences is (as yet) probably inadequdte to
form a true imagé of humanity

4,.The evidence of science sometimes dp-
pears to be inconclusive or conh‘adicfory

5. Scientific theory and evidence is off?, '

inconsistent or in conflict with popul
~belief, particularly with political, social,
and religious attitudes -
6. Science tends to disintegrate the ﬂ"Gdl-
tional image without providing a defen-
sible subshfufe ) .

\

. Of what significance ar importance is the
ability*of man fo form a valid self-image? <

1. Consequences of ‘inability to form a co-
herenf self~image

a. Anomle . .
b. Apathy and irresponsibility
c. Socidl msfabulnfy - .

2. Consequentes in politics and ,socual the-
ory from the widespread acceptance of a
particular self-image

' "a, Aspects of historical models of modern y

man

Mm Individualist
(2) Revolutionary
+ (3) Cooperative. /
~ b. Anti-heroes and - anarchists
c. Mass man--fbe submerged individual
.d7 Existential man--self acfuallzahon !
e. Meckcmsuc mdn--gredetermination
f. SUper man=--prophets and precursors
- 3. Economistic mferprefaflonsof man [See I1,B] -
4. Human survival ultimately dependent, upon
vcllld self—rmagery

RlsI<s of invalid i lmoges and the possibilities
of achieving realigtic models of humanity

1. ‘Dangers of social policies- based on_ false

of inadequate premlses t

.14, 25, 65 101

141
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L

) : .b. Unwanfed substantive (mafenal) con; )
. _séquences . . -
" oc. chml anfogor)isms sharper;ed N
d. Disillusionment with sciencé andgov- - =
° ernment ; ' e e T
2. Prospective approachies, toward more re- % - 54
e, dlistic 1mqges of man - - 4 oo
o ay Reahty fheropyas d'cérre‘chve to_dis- .. " 168
. " forfed imagery - . . ‘} L
. b. Fonnahzeeksys’rems far moge»*bnaly,sns . -",¢1 , 6
’ N (- X g.,elcomcs) : .. cee D
“\c, Advances in phys‘ologlcol psy;:hofdg'/ 5.7
' d. A con'prehensrve sc1enc,e oF midn €¢f,, - T
Lo el L L T
l . ; e ‘.‘ . < ’ | -’."4 . . .
V.- E?forts to: Reconcnle Sélenhf'.c gnd Traqllflc%} e
: or Non- Smentlf'c lmcgery (cf Toplc 10) . s, .
A, lmdges of man in. o'rtempred"synfheses of " 8,152
| science "and fheclogy v R .
» 1. By sclenfrsts’ , o . 5‘;-\ v y
2 By theologlahs‘ B \' :"‘ :
' LA ' -
B. . Humanism- -dusplo‘cemenf of theb[pqy by dh- 7%.8Y &5, 88,159
- thropocentric myth . = -t L Tl e e s Lt
" 1. Teleological view of .fdn as fhe end- . . '
, product of evolution SN
U 2. Inadvertent elevation of humaplfy fo fhe e
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. LEADING QUESTIONS

E 4

Does man's self-image affect his "behavior? How, why and what is the

evidence? ' . . {

B

What is the role of myth in sustaining human imagery? Is myth obsolete,
or does it continue fo influence human percepfi Has science its own

mythology? . /,

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-
fluenced the artist's perception of humanity? (cf. Topic 08)

Has the influence of science on man's self-Image been‘largely destructive
or constructive? How does its influence compare with myth and religion?

What has been the effect of mass~communication media on man's self-
ir/ngge? Has technology and the industrial society that it makes possible,
over=shadowed science and tradition in the shaping of popular imagery?
‘ . . J - o v

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 @ contradiction
in terms or is the "culture" of science a new kind of civilization?

Would a purely "scientific" society provide man with a_ coherent self-
image or merely with a summation or composité of scientific findings?
v

What dangers follow from false self-ii'nog?s of man? Would a true imoge
always be safer than a false one? How, might fruth entail risks? Do the
complexities of human personality make any general image valid or useful?

W—hy may the Faust legend be regarded as a parable of the transformation
of man by science? What images of mgh are suggested, for example, by
Nietzsche's-Zarathustra, Shaw's Man and Superman, Ortega y Gasset's The
Revolt of the Masses, C&)}Us R.U.K. (Rossum's Universal Robots),and ‘Miller's
Death ot a Salesman? .

A
.

How does the image of man in the mirror of 'science differ from the images
that appear t6 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? - -




,

TOPIC 02 INTERPRETATION AND CONTROL OF HUMAN BEHAVIOR

/

i

. ) -~ ' . .
Implicit in society is a degree of predictable and controlled behavior
Nonhumarr societies, of insects for example, have solved the problem of predict-
able and controlled behavior through genetic programing. Individudlity has begn
sacrificed, but social coordination and cohesion have been immensely reinforced.
In contrast.to the rigid programed-simplicity of the ant colony societies of ‘men
are constantly threateped by the compley, 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.

. p ‘ .

Sirice the days of Plato,and apparently much earlier, some men have aspired
to control over the behavior of their fellows. Prediction of shuman behavior has
beeh the purpose of several pseudo-sciences,and has provided occupations for
genergtions of prophets, from primitive soothsayers to contemporary pollsters.

" As science has piéce-by-piece uncovered the basis of human behavior, it has
-revealed mechdnisms by which personaljl'y may be controlled. Psychology holds
_ out a temptation of Faustian proportions 6 seek +otal ungerstanding of human

behavnor--knowledge that might perhgps be turned to total control.’
Scientific control of personality although yet far removed from perfection,
has already become good enough to create social, legal, and ethical problems.
Not the least of these are the dangers of. polmcal dbuse of scientific knowledge
through thought-control and the manipulation of emotions for political purposes.
Scierice fiction widely depicts a dismal future for human individuality and per-
sonal freedom in a_world regimented through the power of psychotechnology.
But technologies of personahfy change may also hold possibilities for alleviation”

of behavioral disorders now ‘associated with mental illness and crime, and may @
‘offer more humane alteratives for criminal justice. -

The dangers implicit in the advancement of the psycho-sciences lie less
in their findings per se than”in the use to which these findings are put. One
of the tasks of government is to control the use of “this knowledge of human
behavior to prevent its abuse, espec:ally by government itself. Although scarcely .
perceived as a public issue at the present time, the control of human behavior
through/personality mampulohon will before long becorhe a major concemn of
politi€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 Righest 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 polmcal science
of self—govemmenf.

«
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2

3
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2. Trends in business,demography, foreign af-
fairs, technology etc: (techniques ok trend
projection and estimate of probabilities)

. D. Systems analysis of behavior, including sto-

chastic methotls, computer processing of in~
_ formation,etc. (cf. Topic 03).

E. Charﬁcferistis:s and limitations of existing
techniques of prediction - ‘
1. Prediction based on mass statistics
2, Prediction describes general performance,
not individual behavior
3. Seldom identify causal basis of per-
formance
4, Tend to encourage a deterministic or
v adaphve view of human behayior and
of man's future .
- a, Self-fulfllth predictions
~4  b. Popular reaction against predictions

Behavioral Science as a Basis for Understanding
the Behavior of Individuals and Populations (cf.

. Topic 05)

A. Bio-social basis of human behavior

1. Ethology and ecology as behavioral

sciences
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A. Genehc c:r\evoluhonary basis of personahfy-'

(ef. Topics 01 and 05) &« o
. "% 1. To what exfent can traits a million’ years
- .. . in the making be changed?

2\>What knowbedge do we have concerning
. ' cts of incremental” change?
L TS Id set what standards’ for @, re-
. modeling of man? :
4, What social mechanjsms or ideological
T e developments "Wpuld  be requlred? %,

B. Presen(fJ{mlfs of ‘/chohherapy gnd psycho- "

. . " technique , ».
P o - 1. Basic knowledge (cf. Toplc 06). -
J o . . 2. Technical methods 0
. - 3. Public acceptance mcludlng moml in-
. hibitions
: SR % Inshfufloml barriers (mcludmg Iaw) i
N ' . . O L
o " C. Soaal |mphccmons of psy,chofechnology and’ .
- " eugenics (ck Topig#:04 and 05) v
: 1. Theoretical inblications of equuland un-
- T - equal genetic endowment *
oo ¥ 2. Effects upon leadership and popular par-

4»  ticipation:in public decusyonmlﬂo‘g %
i. fegfs upon social idstisutions--go¥ern-
m'qntbl"aﬁ’d nongovemnmental .
% . . ’ R

R B \é, .
*viiL, Pubhc ‘Pob.cy- and Pohf;cal Responsublllfy for ~

. Behaworal Inferprefauon and Confrol

L A, Rolé of govdmmen’r in public awaregess.

" « Unde"sfdndlng ! M ~ .
o B |7-§|:Sroval ‘and  suppoft of be'hav_ioral T
' : in public, educasion %or

) 2. Responsibi
“ ! - developing = popular .understanding of
‘ ' techniques ?f mfluencmg behawgr (6.95°
? )
: propagan
. ' Use of public office and communi cations
L J
RN media for purposes of influence and con-
st . trol and for *public |nformahon on p,bllc
. - " issues
‘v . :.' ; L0, 1 ’ Y %
: A 4.1 .. '
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Role of government as control agent. How

" Science_and Madn's Self

should the knowledge:of human behavior

be used construghvely and protected from
abuse'> e /

'Y & v

Influence of. -belief pattems--ethical as-

sumptions agd ideoloyies . .
1. Can‘anifvahd statement - be made re- -

garding-the ||r’s fo control over human\’

beings? :
..2. Does science provnde suff'cnenf compa-
rative examples of  behavioral mredicta

kility and control to support any gen=

erulgzahon'f’
. Is there reason tor beleve that future
oppérfumhes for prediction and control
will differ from those of the past and
preses#? If so, how? With *what conse-g
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LEADING— QUESTIONS— —
%

Can the traditional concepfs of responsibility and duty.re %d punish-
ment, be applied to cases in which the individual®s behavior i~controlled,

as in the "Brainwashing" of soldiers or political prisoners? —.

-

I what fields of science have the greafesf advances occurred durmg the
pasthalf-century in the prediction and centrol of human behavior? What
are these advances and what - * they imply regardmg social evolutuon"

Are the pos&bnhhes of creahng a more humane * socuety worth the nsks"

" Could the risks be .minimized? How?

4,

i

5

60
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‘.
|

80‘

A seemingly logicel objection to @ science of behavnor\s the statement
that 'The behavior required in understanding one's own behavior must be
something beyond the-behavior which is upderstood. Does this argument
carry any force? Why? Is there a mefhodologlca| wcy around this problem°

" What meanings can be assigned to the sfafemenf that humcn behavior is .

determined? Does recent progressin the fields of. psy chology sociology and
. psychiatry have any bearing on the old philosophical argument of free will
versOs determinism? How should causation of behavior be defined?

How would you analyze the probabnllfy of propositions mvolvmg predictions
about the behavior of large groups? Can inferences about the behavior of

_ particular individuals be made on the batis of/s'rahshca’ predictions?

It has been suggested that in a future state of society with [lﬂ'le challenge
and useful employment for the mass of people, the widespread administration |
of tranquilizers antd “sedatives might be necessary. ®What does this suggest
with re.g:ecf () to human personahfy and (b) to political and socaal trends?

What are the probable limits to the compulsory alfercrhon of personality in

© an open and relatively free society? Is the proposition ethlqally or legally
" more difficult than imprisonment, hospitalization, or capital punishment?

10,

| .

Does our present use of 1.Q. and personality tests represent, i in fact, an effort

< _ .
Canthe old ‘.conée;‘)r of the indivﬂzal's "free will" be interpreted meaning-

"fullyina society in which the social sciences are demonstrating increasingly
« greater powe’rs’ of explanation, prediction, and control of human behavior?

s
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TOPIC 03 IMPACT OF TECHNOLOGIQL SYSTEMS AND AUTOMATION

- ~

Of all the Tools that man has invented, fhe mochmé “has been the most
portentous. The dictionary describes the machine as "an opparafus consisting of
interrelated parts with separate functions which s used in the performance of
some kind of work.' 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,external energy to function; coordipative mechanisms are essential to their

erformance. More significantly the machine is an artifact of man and is more-
wension of himself. Even urider automation where machines control °
other mathiges--and may even "manufacture” other machines or replicate them-
selves—-it is provides their design and whose purposes they serve.Ma-'
chines do not exist apart from mcm--fhe autonomous machine may bé possible,

_but has not yet appeared.

The machine is the most apparent material product of science and tech-—
nology and assessment of its social impact fhphes examination of its sysfemlc
relationship. to human society. Social policy with respect to the machine is really
concemed with the bio~machine interface. Man-machine relafmnshlps havegiven
rise to new fields of scientific and technological study. Industrial psychology bio-
engineering, bwmsfmmeniahon, bionics, biophysics, and’ cybernetics are fields of
inquiry concerned with or sfrongly influenced by, relationships between man and )
machines. Topic 02 frea(ed man's ambition to achieve .perfecf control over hu-
man behavior. But engineers have sought o' simpler more easily controlled per- .
fection in the robot--ar amflcml smulacrum of the obed'enf human servant,”

Where ‘does man® end and mochme ‘begm/‘Man projects_his erergy and
his thoughts #to machines, most significantly into -computers” that simulate the
neural processes that human.intelligence can begin but lacks sufﬂaen’r capacity
to complete, Scholars- sdnously debdte the prospect of m&hmes that think or,
more complexly that have properties to. which the term consciousness can be

applled And does man - become parf-machlne when fitted with artificial limbs, -

"pacemaker regulator for his heart,or with artificial veins or internal organs?
Explorahon of*the bio-machine interface forces man to @ more fundamental
examination of the essence of humanity. Voo ’

» . [

There are also social interactions at the, man-machine interface. Machine
production,and especially automation, changes the traditional nature of work, and
influences social structure and?behavior. A large part of . the social and economic

lation of the past century has resulted directly. from the advent of machine
ies and’the mass production and distribution of goods and ‘services mad}
ible by machines.” Understandifig of the effect of machines upon individual
and upon human society. necessa™y precedes the reshaping of institutions,
tices and technologies to.permit the advantages of machines to be obtajged
t inordinate or .unnecessary social, ecological, or esthetic <osts.

~ »
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TOPICAL QUTLINE.
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. .The Meaning <3F the Mqchine #

A.. Men,. fools, and machmery--funchonal re-g»
lationships .
1. Tools and machines as extensions of man-
power \
2. Machines as substitutes for mcmpower

* B. The machine as a physicalk sysfem
- 1. Distinctions between machmes, organisms,
. and ecosystems
2. Consciousness, intelligence,and machines

" C. Automation--a new order of mechanization
. ¥ 4
» €

Il Mechanistic Interpretations of Man and Society

A. Newtonian mec‘wanics as the cosmological
=, - sefting for mechanistic social theories

: 1. John de Witt and Spinoza--the applied
v . . .

science of social mathematics

2. Rene Destartes--bio-mechanics ¢
. 3. Saint- Slmon-—socml physics
4, Classical ecohomlsfs--economlc man -

B. Darwinian determinism as @ biologicaf ex-
tension.of physical mechanics
1. Individualistie Social Darwinism=~Huxley,
- Spencer, and Sumner
+ 2. Collectivist Social Dgrwinsim--Haeckel,
Gumplowicz,, MBrx, and * Engels
. 3." Positive science, and August Comte

» -

. C. Behaviorism as applled social science (ct

Topic 02) .
1. Behaviorism as social conditioning=~John
B. Watson

2. Behaviorism as applied social sciencer-
Clark.K. Hull and B.F. Skinner

.
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* . M

b. .Energy, relationships
. Information transfer ¢
""d *Decisioamaking
2. Intellectual reorientation r.eqmred for
more effective integration between men

“and machines ’
cological djtability of relationships \

b, Psychology of man-machine relation-
ships .

c. Physiological factors

d. Cultural or humdhlshc, values

3. Analysis and descriptipn

a. Can systems be -described other than
in terms of their emviropments?

b. Does the "feleologlcally designed".
_machine influence the substénce of
obser\ahons made through its ‘use?

c. ls cq'aplefe description possible?

" di« What criteria_should be applied t&
meaningful onalyscs of relahonshlps? ~

-

.4, Possibilities or feasibilities

. What is the meaning of "possul;llfy"b'
in man—-machine relationships? | *
b. What makes ,the possible , possible?
‘c. Transformation problems (e.g., can a o
materipl object be disintegrated and * -

reintegrated or:transported as esergy Y

Jover a "telegraphy"” line?) - - ‘.
. d#Substitution ang augmentation probr-

lems (e.3., mec amcal organs, new or- -° y

"ganic - capabilities) |

5. Ethtcal problems:: do’ moé:hnhés have

nghfs? -Must man odopf to mc:cl:nnes?L '

Public poléty implications of developmenfs h
in- man-machine relationships respecting .

" 1. Assélsnient: of environmental impacts

2. |ndusfr|a| cfevelopmenf and‘ labog

a. Workes dlsplacemenf

b. Occupational obsolescence - *
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S. Educahon '
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L3

a. Teéhmcal doaﬂon
fi

b. Applying t&hnology to" learning
6. Social organizatjon Cend programs

AN v

ers of social behqylor
.+~ -social behavior ‘ -
-2 Cyberneties as an

e 2. lnfluence of states-of 1echno|ogy upon
‘ " thé _form’ and condition f socie
. ¢ ¢ . Qc:al structure / i
Y. b. Character of wark
" c. Distribution ond density of humcn
«efflemenfs .
. d. Basis of authority .
- " e. Time/space - perceptions
T f. Social s’rabllrfy/vulneroblhty
- havioral information , and confrol in
e>g|shng sociefhes
_a. Public difety and law enforcement

g Population dynamics (e.g., computer-
. ized_analysis)

c. Environmental impects and chonge§
(e.g:, photogrammahc technology) -

d. Attitudinal. status and <

inion polling)

.machines)’
4, Technology.as a v%iqle for the deugn
" .« and maintenance of | future societies (cf

Topic 07) v é
" a. Shapmg of ’rerresi’nal society

“ RS

W

1. Cybernetics -in_relation to -theories of‘

social evofution - X
/—\ b. Cybemetic behavior Jin natural -
! ‘ . 1 systenigy S
. c. “Cybeflletic inferocfions ‘designed b
b oalicy, > ed )

(e.g., electronic ‘surveillance} - .

L Imv:cf’of Technological Systegs ’gnd‘ufofn&fiog
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R Alloccmng‘ costs ‘qf mach'amzahoh .
b. Costs of maintenance and: innovation

€ '

* D.” Technologital® sysfems as models and shcp- N

explanation” of -~

.

‘3. Explicit yses of, technology. 'for be-. -

es (e.g., .

e. Education and training (e.ga,’reachmg' .
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Py b. fixﬁi:-—ferrestrial colonizatio?w ! s

E.’ 'Technology and the quaﬂry of life. = .

. Influence of vgrious Ieve‘ls and types of
. technalogy on perceptions of mdwnduaf
$|gn?f|cqnce and value

2. Effects of technology on varieties of . hfe
styges and * personal choices -

'3 Qualitative costs-of various i'eehnologles ‘
in relcmot%o i ) '
- ‘G, nter-persdonal relahons and behaviors

b. Natural and cultural  eglironments:
c. O!her technologies, (e.g., mechaniza-"
:  tion in relation to handicraft)
" d, Behavioral costs of maintaining de-
manding technologies '
4, D&ngnrng technoldgies 'to. conserve or .
’ t speclf'ed humcm values or ‘socnal

64%7
4 1}

78,79 105, 136

con tions”
a. Technology asses;menf of broad range ° .
.of impacts | . - .
T,kb, tph. for technologtes appnopmai'e . 53 )
‘ eified- the styles, ¢ .
§ economic i'ura’f resoyrce M‘S{lrlhfy .
. (e.g., intermediate technology)
" c. Growing recogmhonof technological 8, 54
" evolution as’ a public ‘responsibility . .
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. related- to success or-to Tailure in the
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. LEADING QUESTIONS ‘ é k
o . ;

tibility or- confhcf be'rwee mon-machme

LY \

cT from the teleologicalfor gyrposeful orientation of machmes arid the assumed
. - nonfeleologlcal evolytioriary origin, of man? v

¥

’ ' _' 2. . How has the phrase¥the human \Q-of human beings“ been used -as a ju
'ificafi?n for maq-maghine and aufomafed~sysfems? Is the use valid?!
L .~ . 3. How does research into automobile o airplane safety throw ||ghf on the |
. problems of/ constructing and maintaining man-machme 1y,sfems° .
4,-. |f|c conditions would have to prevml n Qrder to ensudy. the
‘ . control of .machine technology for human welfare? What have been fhe
. muiuee . . = !principal obstacles to the establishment of. fhese condmo}s L
. . . " i‘ . o “ . N . ) ;
5. What is the general thesis o Jacques Ellul conceming the impacf of fech'-
- _nology-on human society ? Hdw does his interpretation of fechnology compare
S wlfh those of Gnedlon, Mumferd, and Weiner? . o
) & "I e Q‘
W at orejhe dlﬁerences befween blophysms, blonlcs, baofechnolog); and
. bloengme .
' t ‘. - '\ . . " ‘ K e “L‘ [
7. g ls it theoret{cally posslble to ellmmafe fqnlures in, fechnologlccl systems? f
1§’ 50, woul‘d e be resulhng cﬁsadvonl‘oges? < .

’ '
4 -~

. 8. ‘Why have mechamshc and defem‘imshc theories of humcm "behavnor be!n
", attractive to, some social theprisfs -and . reformers? . What concepfs of per-

. 'sonohfy gre mos’r “opposed .to .mechanistic or det-'mlmshc theories? Whaf .
oo argumenfs suppott onh-dgfe;m:mshc v1ews" s . ., .
. 9.  To what extent, and it what ways, have gechnologlcal and systems modes
g N * of thinking influenced ofher aspects. of fhoug_ht ond culture? Hcs fhese-
oY T effecfs been' generally benef‘cnal? v . )

o , "*""“'“ ‘ ) T

T ' ‘Begmnmg de novo, how would* you brganize gdvemmenf to cope with .
“the chollenge a opporfun;fles implicit m machme fechﬂology? X 2

ring? _ BetWeen cybemetics and autqmation?’ ca
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7. SCIENCE AND SOCIAL RELATIONSHIPS - |

' oo The topicsin Part It relate to the waysm whach scuence and smence-based e
technology hq‘ influenced relationships amogg people and ‘between people and
. their environments. Five aspects of. the social impact:of science aré considered.
= " Topic 04 deals with Quantities and Qualities of Human Populations. The focus
here’is on the relationship of science to the endrmaus increase in world populg-
tionsandsto the implicationg of -that increase. Topic 05: Biopolitical Relatioriships: &
Man and The _Biosphere loglcallyfoﬂows,emphaﬂzmg the influence of biological
science upon "human beliefs-and behavior, especially in relation to the plaretary
life-support system—-the Biosphere. Topic 06: Socilogy of Krowledge: The'Ex-
panding Néosphere is concerngd with information, especjalljscientific and fe%-,
s ‘ nical informafion as-social influences. It also deals with knowledge as an - ¥
, evoluhomny force transcending particular individuals or generations. Topic 07: ’
"t 7 Science,Fictions- Ufopfas;—Gntmand Conjecture survey$ perceptiorg of the -
-+ human ;:ondl?lon and 'its tuture as it is attected py science and tethnology. - .
_ o The focys is upon scjence fiction as socitl criticism and conjegture,and the_
. * advancetent of social theory fhrough projected utopias "300d" and "bad"’ Topic
. 08: Esthetic Experiente: Concepfs, Mediq, Techniques deals with the roles of”
. . science and fechno@y in" the -several realms of artistic expression (e.g., paint-
L — %ﬁagrsculpture,musmforchlfecfgre,and poefry) It concerns fbe changes in artistic
, perception .brought about by science and the changes in art forms media,and
CR technique resulting from technosofntific innovation (e.g.,acoushcs,plashcs, com- -+ *
© puters,et¢.). The rheme unifying these topics is the way in which their. xmpacf.
upon soclal relationships hos been mediated by;cnence coocepfs and science-.

. , based fechnologles : »,
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e Scuence, moreover, has been copable of |mprovmg fhe physucal q.uuflfy of.

.'.« . A - \B' “ ! 9 . '
! ) T, \. ‘v L]
pe \ ¢ 4 !
.TOPIC 04 QUANTITIES AND dﬁéunes er HUMAN POPULATIONS
- . ' . . . . . ' b ' Py

. The subsfance of the for6901ng toplcs makes it clear that mbn as a specues

has long nurtured the belief in hisdygn perfectibifity. Greek heroes were "magni-

" fied" by thie gods and Christian and Buddhist "saints" sought mdlvudua"f)erfechon 4 A

through good works and megitation. During the intellectual and political revolu-
‘tians of the 18th- and 20th Centuries men sought perfection for society through
education and political control. Bit none of these effoits was based on ‘a science
of human dévelopment or behavior. Most modem political systems, notably demo-
cracy and socialism, have been bas&upon assumptions of universal’ peéfechblhfy
and a moral imperative for equality among all individuals. But there &re obvious
contradictions between these beliefs and the actual stgtesof sotieties. Moreover,
scientificiinqyiry has been improving in its capability fer analyzing and predict-
ing populotlo?\rends. It has ycome clear that the behaviorof a given population
(gene pool) cannot invaridBly be deduced from the behawor of pam;:ula'r m, '

dgnduals in Hme populahon . . o e e

“man through knowledge of nutrition, sanitatién, dentistry, and medicine. -Civilized
'man in the 20th Century tan live longer and be healthier and more copfom;B’e

"% than his forebears in earlier .centuries. By improving man's chances for )survwdl,.

- however, science has inadvertentty contributed to one of the great socigfl problems
of the.modern world, for which science, hopefull);con provude a humane soluhon--
€.9., the problem of overpopulation. Through control of dlsqese and-'improved foog -
supply science set the stage for the exporfential increases .in:human populati
that became' evident in the 20th Gentury. ¥he global ecosystem wqs jeopardi
because science had mtervened at th h end of life's spectrum and had -
cilitated the multiplication of populatiofat the birth end. Rehglous, morgl, andu -~
politfcal prejudice,and Idelgof a suitable nh'acepnve' technologxdelayed oy
serious at’rack on growmg populafwn lmbc ces untll the very rpcent’ pasf

Even though cont(ocephve fechnol y has now become relahvely rellab]e,
few. nations possess a satisfactory and: efféative system of population control. The
altemative to a ratiohal and huhgne system may be an arbitrary and probably -
violent rg;l“pmg of society by & elite with sufficient wit and. skill to command

" the power of technoscience and i order’and pyrpose on a. pdople that have
‘blundered into ecological bankruptcy. It is‘all too probuble that a. major probiem
for scuenq&technolog);and public policy in_the decades ahead wi“ bé how fo )
\deal with nations whose populahons reach the point of saturation, stressing “their .
ecosystem beyond, its capacity to sustain the people ‘or ‘to restogp its own tap- .
abilitiés. Until, iodem seciety is able. to bring the problem of numbers’ under
control, its ability to".deql effechvel"y wifh problems of human quallty wuH be
~ severely oonstmmed ,

L
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, T 3. Community msi'ablgry 7/ . 239 277, 294
o Co 4. Environmental stres¥ and 'deplei'ion Y 69 234, 276, 296-
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- \ " Physiological costs of densmes and living - 102,104, 117
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oL . 1. Pgpchological effects -, . 294
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. 3. Sex attitudes
4. Environmental capability

C. Food and nufrifi:og

L 3
-

D. Anfhropolog‘;y--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 s

£
1 4
1

E.. Genetics and eugemcs (Q:f Toplcs 02. and
05) .
-1. Evolutiohary concepts 2
2. Negative selection (e.g., Ahereditary de-
fects)
3. Problems. of posn’nve 'selection

a. Blolog’co{
. b. Sociopolitical

c. Ethicdl ! -
d. Legal :

F. Sociology and’ medicine
& - 'I
1. Significance ‘of new techniques of con-
ception contiol g o
a. Sexual behavior K
b. Family planning
c. Domestic relations
d. ‘tegal provisions
2 Medical consequences of feasnblhfy of
population control ’
a. Are conventional medical fcculmes
and relationships overtaxed ky any
major control effort?
b Is control ‘a socio-pararhedical prob-
* {em requiring new institutiofs?

<
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KL Some Long-Range :Implications of ‘the Technical 27
"+ Feasibility of Control Quer the Quartities and oo “
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A Eugenics gs a practical poss|b|||fy may be 85, ~HB,]'I;S; 120,
Y discounted; but not dismissed s 235,236, 241, 251 - .
. W— B - .
| courted o
t - B, Ques’rlons of optimal level of populahon ~ 61, 82, 110, 207
_ - ~ho longer :merely .theoretical . - 258 -
o . , " ‘ -
. " -C. Si-res§ of numbers on ‘environments can n \ ¢
- . offset 't‘en\}ironmenfal profé&tion measdres e R
o D. Alteratién of humdns fhrough biotechnol -~ 23,3762, 93,97 - .-
) ’ ogy==an approachmg prospecf * 123, 145 >
' * Co.
. i R Pol‘ifical"’and admigistrative- xequirements . 14,19 43,74, 152‘ .
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. i 1. A level of publjic’ acceptance of the - - . ,
~  desirability of . population’ ¢ontrol is R
. pecessary technical implementation Lt R
a.-"Critical mass" unknown, but a large - a
' ] mc|or|fy is not an qpparenf necessny .. ,

”' S ¢ .b. lswe of the "right to procreate™ - .
T - qunres reex|mchon B
: T : c. Heterogeneity of population compll- 150 "

. » ' cates acgeptance (e.gyracial, religious,
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Scienc;e and Social Relationships

- 4

1. Numbers

2, Biological fitness

3. Intelligence

4, Physical type.

5. Sex . >

Models and prescnphons for population
policy (cf. Topic 05)
1. Analoglccl environmental models
‘a. Spaceship
. Island.
c. Lifeboat, - )
2. Perscriptive propositions o
a. Zero population "growth" K .
b. Negative population "growth"
" c. Equilibrium at ‘optimal levels (includ-
ing possibility of reduced populgflons)
d. Adapfaflon to growth

(1) "Matching economic growth to -

population :
(2) Total urbdnization (e.g., ecume-~
nopolis)
(3) Total planetary management,
¢ (4) Concentrated limited urbanization
(5) Estrdplanetary migration

Public po;i\ulahon control policy--compre-

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 genocide)

3. ‘Highly automated society might elect a

* control policy substituting pawer of. ma-
chines for numbers of men
4. Control might result from a science-
, based, ecological, political ideology re-
" sponding to progressis of future disaster

.Ethical' aspects of population poliey (cf.

Il, E Genetics and eugenics)

37

',

.7
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58 70
49 51 153
33, 57 )
ne

7 42, 121,274

41

229 257 26), 298

27 64 71, 93, m,
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/t" . \\ , Y - .
LEADING QUESTIONS .Y

¢

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

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?

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

Do contradictions in popular’ afhivde? toward sex and the family, and to-
ward peace, war, the environment, and the economy hqve any prognostic

~ value for national population policy in the future? Are racial or ethnic

factors likely to be more obs’rnJchve than moral or religious factors in
population planning?

Why. have the limits of population growth so frequently been considergd-
solely upon the basis of food supply? What effect, if any have the find~

ings of ethologists and ecologists had upon the numbers debate?

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 §uperior to the "civil" rights of individuals or groups~°

Could A:osmve program of numbers, control or of eugemc selection be
implemented in a democratic society? If so, how?

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

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 expectdtion of war?

What wauld be the elements of a rational population policy for the United
States and how coyld they be implemented? ,
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TOPIC 05 BIOPOLITICAL RELATIONSHIPS: MAN AND THE BIOSPHERE

’

Thistopic follows Ioglcally fromthat preceding ov\ Quantities ancf Quialities
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, attitides, and ms’rlfuhons, but especnally uppn the activities and
objectives of human society in relition to its environment. Political theories
and institutions have, moreover, been influenced by analogies between biological
sysfemsTe g.,fhe 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 similarities,but more recent biopolitical scholarship has -

sought clues to human political behavior in the psycho-physiological propemes
of human persom:hfy Some theorists see human society-as 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 questipns are implicit in this approach to the Topic: First, what has
been leamed about humanity that explains its behavnor in rgluhon to its. en-
vuronment, natural or contrived? and, second, what environmental i'ela'nonshlps
have evolved as aspects of human culture and how has sciencé influenced this
evolution? Science has begun to make explicit relationships that have neither

been evident nor properly understood® Knowledge of tige true nature of these .

relationships has opened 'new" areas of public concern and political action.
The environmental movement of the Nineteen Sixties and Sevenhes has, been
@ consequence. | T

ey

E L

The relotionship between human society ahd its extemal environment is,
irxt:igniﬁcanf terms, a two-way-relationship. Environmental influences on human
g

enetics, 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 primitive and
traditional societies. The initial impact of science was ostensibly to free man-

kind from boridage }o the natural world and to enable humanity, through tech-.
nology to remake the world to human specifications. But the results of this

liberation have been mixed, and science has now been invoked to help society
to correct, where possible, past envnronmenfaleerrors and avoid mistakes in the
foture. The liberation of ‘humanity from nature is now best understood as
"conditional” and dependent’ upon respect for the basic condnhons enabllng
life to Axist upon the Earth. o .
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e - TOPICAL OQUTLINE ~ . . " REFERENCE KEY o
- .ot S W T ’ . ’ . ‘ -
. The Natural QOnfext of Human Behavior: 30, 110,114,128, .
~ Scientific Evndence and Con|ecfure . © 129 169 211, 239 o
A. Geneti c-envuronme,nfql interacﬂcms . 2, 71 164 ‘
_ 1. Inseparability of  distinguishable factors . *
©oa. Claude Bernarde--mm%mfeﬁ)r and
s ' milieu exterior ‘
. - _+ b. Synthesis of* genotypic “and pheno- N .
- typic elements--organismic behavior
2. Evolutionary selective procksses
a. Geneticvariation and natural selection ‘
. b. Adaptive responses .
3. Human intervention--potentialities and ) A
limitations-gintended and inadvertent 3y '
S . effects . D :
4. Dynamic eostasis * . ’ 10, 20 26, 127,
- B 161 . Ce
B. Enviropmental requiréments and parameters 52, 222 ; t
i 1. Fimess of the natural envu'onment ~ ¢ -
- ﬁTemperuwre . : . '
b. Atmosphere . . B - -
- e c. Hydrosphere e -
« "7 - d. Nutrients’ ~ '
. ot e. Toxicants R : .
.+ f. Pathogens U '
2. Ecotogical phenomena - .+ 230,235
AN ) - a. Ecosystems and ecologlcal relah.on-z,.d R
. s 5 % ships . N ..
= : Q) Co-exnstence/symbnosls S . ‘ o
. R (Y Parasit L - ) .
b, Niche N ' )
.- oy . erriforiality : o AP . ‘.
ce d./ Competitive exglusion . o . - e
N e/ Carrying capacity , (\ ~ .
' o cological dynamics and- energetics Le .

» (1) Cycles and periodicities g.

4 oL (2) Tyresholds and 'log-times Pg R
T * (3) Successlon, replacgmenf,er '

,‘ . : extinction - .
T, : . " (4) Populatidn explosions and Crashes sy
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3. Environmentgl needs of the human
individual and their hazards
a. Prenatal needs N
b. Nutrition and shelter
c. Tolerable spatial circumstances =
d. Relative predictability of environ-"

“mental change
« e. Hygienic_ factors

f. Psychosocial reinforcem_énf .

C. Stimulation and stress as behavioral
influences
1. Climatic factors
a. Seasonal changes

b. Temperature . .
c. Humidity--aridity .

. d. Altitude-~latitude ' .
é. Atmospheric pressure dnd furbulence

2, Socioecological facfors Lo

" &, Crawding ,

" b, 1soid¢|on
c. Dlsiwahon . .
d. D158rmhtafwn

S t\OnPhemem

.

_f. Contamination
. T 9’» Npise ’ . -
- ° ‘

Q;"'

.
N
"
s

[N

 Cultural  Expressions of  Man-Ehvironment

Relationships

A. Varieties of relationships' among primitive
sociefies with the biosphere .
1. Practice not always deducible from
‘ ,expressed attitude--consequénces of
inadvertence and® Inmafed knowledge
a. Overcropping
+ (1) Overkill of dnimals’
(2) Soil exhaustion

e (3) Deforestation

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

. views of the natural world-

.J @ » . - N ‘.‘-
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3. Preindustrial societies have
not ‘uniformly) toward ecol
librium with their environment

4, Life-styles of primitive peoples tend. to
optimize yield from the environment
(e.g., without irreversible environmental
degradation) RS
a.” Pastoral nomadism )'\'
b. Rotational settlements (.g., Amazoma)
c. Hunting societies

Environmental relafmnsh/la_m prelndusfrlal
transitional, and industrial societies
1. Civilizations as causes of environmental
transformation and stress
a. Intensified interpersonal "
cities
b. Public works——roads, bridges, aque-

stress of

ducts, etc.——altering the familiar
environment ) _
" c. Demand for energy and natural

resources legding to envirormental
degradation
2. Agriculture as a shape of environmental
attitudes -

a. Growth of a specnahzed relafmnshlp
to natural world—=artificial eco-
systems. .

. b. Impact of premdustnal agricultural
technologies on social and ecolog-
ical systems

c. Influence of agriculture g@s a way of
life on human' attitudes and behavior”

3. Religious-ethical interpretations of man's

relationship to the natural world

a. Nature avlts and pan'rhenshc religions \

b. Identification of man wqh nature:
Hinduism and Buddhism

c. Separation of man from nature: Judaic-
Chritian-Islamic ogjentation

d. Variations in Cbrlshan afhfude to-

ward nature '
. e. Ecological ethics and - fheologles

- -

Caes
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201, 231, 239

187, 254
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4. Art as, an expressive and reinforcing
factor in tradifonal environmental re- '
lationshjps
a. Utilitarian emphasis in  Ancient

painting (e.g., Egypt, Persig, China) .
‘ b. Stylization of Medieval view of
separation of
human society from natural  world

l\ '
C. Modern attitides toward . man-biosphere

1. Effecf of drcmonahsf and - materialist
philosophies qp man<nature relafionships
a. Broadening perspectives of science
b. Mechanistic deterministic concepts,
. in physics and ' economics ’
(1) Newtonian methanics
i *'(2) Classical economists
' (3) Capitalism, Marxism, economism
- c. ‘Malthusian views of population dyna<
. mics and enviformental relationships
- 2. Romantic reaction cmd its contradictory -
c0nsequences
.. Naturalism as an esthetic creed in
p‘nllosoph); painting, literature
VY Social-political naturalism of Jean
. Jacques Rousseau -
o & Growth of belief in the-indefinite
§ malleability of human personality
. Romantization of nature.’ .
3. Growth of empirical science accompg-
. . nying the e%ﬁm of the Americas,
Africa, and OdBania
a.- Explorers and colMéctors (e.g., voyager
of “the Bounty" and "the Beagle;
* von Humboldt, A.R. Wg/llace)
b. Naturalists and scientists - :
c. Establishmens, ahd development of
museums, botatitical @nd “zoclogical
gardens and natural area reservations
=4, Impact of evolutionary and ecological
concepts (Note again |, The Natural
Context of Human Behavior)

»
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Biopolitical Relationships: Man and The Biosphere

v Y

, a Evolutionist theories of Darwin,
Russell, Huxley and Haeckel
b.  Expanding. horizons -of biological
_ scierices - .
\ (1) Physiology -
. « - (2) Paleontology
(3) Comparative anafomy
(4) Genetics
(5) Ecology )
~¢. 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 . 64, 170, 221

protection oryrﬁe conservation of
natural resources dnd specie, g .
5. Formulationof the idea of the blospihere ' 22t
“a. V.. Vernadski, La Blog'here, 1926/
C 1929 .
b. P. Teilhard de Chardm Le Pheno-
mena Humain, 1968
c. Biosphere- Conference, Pans 1968
. d. United Nations Conference on the

Human Environment, Stockholm 1972 . '

1)

‘o

-

Il Basesof Human Social Béhavior: Biosociology =~ 3, 66,95 112,113,
. ' 114,157 210,232,

. 260
A. Controversial character‘of social theories ' 132 .

based upon, or heavily mfluenced by bio- -
logical concepts . .
& 1, Theological/ideological objections to 231
animal basis of human behavior
a, Rehgg.;('(Judalc-Chnshan) objec-
" tigns based upon belief in unique
creations and Scriptural literalism~
b. -Environmentalist explanations com- 22
mon to a’ diversity of philosophical
positions

o
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) Science);:nd Social Relationships

(1) Humanist - belief in the iofinite
" perfectibility of mankind and the
dominant role of institutions (i.e.,
environment) in shaping human
character * and behavior * °

*(2) Social democracy and espécially
‘Mdrxist -ideology committed to
~refom30fiou:1 of heman  society
through _indoctrination and in-
stitutional change ’

", 2. Scientist and scientific resetvations

>

’

a. Objections by many secial scientists
and- some biologists (reflecting sub-
jective preferences' more often than
a weighing of . scientific evidence)

., M fmalogles between biclogical and
social science. are |rre|evant and °
~ *hisleading . .

* "(2) Humarl social behavior can be
sahr:thoHy explained (and con-
trolf,ed) without recourse to bio-

. logtdal causation

_(3) Because of the fo;egomg ob|ec-

© tions blO'OQICG' interpretations.
vare invalid, socually,undéarable,
Inorally degrading, and dangerous
democrcmc(or socialist) beliefs

" and fnstitutions .

» (4) Biological explanations, even “if
valid in some respects,are too sus-
-ceptible to abuse to be socially

. or scientifically ‘acceptable

b, Present understanding of hdkan be-

havior and development insufficient

to establish'elearly the role of biology

(i.e., genetics, evolution,and ecologi-

cal infe'ractions) in homan society

c. Complexity of "human “physiology and

psychology presents great difficulty ig

ascertaining behaviqral reactions to a

broad range of biological influences,

* even when relevant factors appear to

have, been identified

t
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Bippoiiﬁca'l glation'ships:‘ " Man ard The Biospbere

S, . - N
d. Biological gvidence has not explained
cultural evolution of human society
~-a superorganic state of existence
must be assumed . '
e. Research methods qnd ‘strategies not
yet adequate to resolve the foregoing
difficulties

but yet insufficiently developed

(2) Multidisciplinary investigation ne-+ .

cessury, 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 b|osoc|al concepts

{in addition to _the foregomg)
a. Politically divisive

b. Exfenudl'-g or excuse "anti~social” be- h

avior ] ’

¢, Encourage ‘nelitist" and "racist" ide-
ologies” ‘ ‘

d. Have no. practicdl value in solving’
social problems-of direct concetn to -
politicians genemlly

Rahonole for mq‘.ury into biological basis of
social _behavior--argument and- evidence
1. Dissatisfaction with moralistic and environs
mentalist explanations of human behavior -

a. Trdditional law; philosophy and religion
have failed *to consistently improve
social behavior or solve major prob-

lems causing social conflict '

b. Reliance exclusively on ‘environmental-
ist causatian may obstruct understanding

of human ecology and, of man's rela-

tionship to his environment

(1) A one-way—environmentalist ap-

. proach to betidVior cannot discover

‘ remprocal’ effects or exglain the

. differing responses of human beings
» to. environmental stimuli '

129

(1) Systems approach holds promise 7
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' ’ (2)- Mechamsms and 5Js'rs of adaphon o227
T,y cannot fully be analyzed '
(3) Exclusion of innate biological fac-- .
tors would prevent attaining a . P

holistic science of human ecology (.
c. Exclusion of b;ologlcal data from ana- | . .
- dyses of human behavior produces a ‘
false picture of humanity and an invalid ‘ ‘

- Basis for publie policies, e.g., with re- o
wT specHop policies ¢.g., wit vl
(1) Population '‘dynamics . s ) 37 . .
e, ’ (2) Child rearing and educatior « * 148 -
- + (3) Sex and the family 73
(4) Crime and punishment 86
Lt ()Work and leisure 225
(6) Environmental factors in .healfh T 254
{ . d. Growth in size, complexity and vulner-
A “ 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 71 83, 91 154
may significantly influence human behavior . 240 ’
a, Cumulative studies of ammal behayior

. v (1) Primate studies AN
2) Comparative studies of behavioral =, . )
pattemns(e.g., deference, terri fonahf);
famuy structure, etc.) .
b. Studies in physiology neurolog); and 77, 80
'medicine ¢
c. Comparative studies in genetics
d. Studies in - human paleonfglogy, :
IV. Biopolitics: Biologic and Organismic Theones 1 91314,93127
of Political Behavior - Bie€racy 131, 218,257
. B} \ 3
( A. Concepfual distinctions needed to clarify bno- 17 18
¢ polmoal relationships as presently understood
. Biologic refers to the basic physiological 28 .

character of humans in its envifonmental
context and as’ conditioned by evolutionary

(i.e.,,genetic) factors

———— -

-
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a. Biologreal factors and. analogies are
examined not to wholly-explain be-
havior, but to provide understandings
without which behavior cannot wholly
be explained

b. Distinction between biology and culture
is not sharply drawn
('I) Other animals evidence behaviors

- suggestive of rudiments of culture

J (2) Man is understood as a culture-
\ creating animal (i.e,tool making and

city building are "natural™to humans)
(3) Man's cultural limitations may be °
biologically defined (i.e, limited en-
+  vignmental tolerances and innate
cgpabilities)

2. Organismic refers to systemic_  living -
structures of differentiated parts and self-=
organizing capabilities, but may also imply
a. Direct analogies between the body-

physiologic and the body-polmc(e ger
Hobbes' Leviathan) -

b. Similarities between biological and

political structure and functions sug-.

gesting that the State has-the charuc'rer, ¢

ih certain respecfs,ofa living organism
(e.g., Adam Muller, Elements of Politics,
1809 ‘and Heinrich Akrens, Organismic
Theory of the State, 1850)

c. An attempt to ootain insight into the

~ evolution.and behavior of societies from
-analysisof the structure and functionsof
living organisms--a ‘spegcial application
of the systems approach (e.g,, Morley
Roberts, BioPolitics and Walter Cannon,

Bnocmcz

Bfop‘oﬂl_itical Issues: Involving Social Public Policy
Interposition in Life Processes

A. Selecfed'blopolmcal issues
1. Population control and apgenics (cf. Topic
04)

L]

131

135 -

3,13

33

36, 42, 47,98, 179
217 )

27 81; 103, 104,

105119
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. Biochemical control of behavior (cf. Topic

02) , . .
. Biomedical research and experimentation 159 162,168
. Genetic research and eeerimentainn‘ . 145

a. Genetics of intelligdnce - - -~

b. Manipulation of genetic material

c. Custody and preservation of genetic

material . .

. Termination of *life (e.g., euthanasiq, 324
abortion) ) f ‘ .

. Nutrition--food supply and distribution 217 218, 255
. Health care--emphasis, grganization

. Personel behaviors imposing social costs ¢ ‘57

‘(e.g., drug addition, alcoholism,etc.)” .

. Protection of the biosphere . 221

. Extraterrestrial exploration and coloni~ * 238, 245, 259
zation o '

B. Contrasting elemerits in biopolitical issues 12

1. Rights of humans and of nonhuman nature 140

.2. Populations versus individuals : ~43

3. Ecologi rsus economic values (e.g., 7
economism X

4, Biological differences and equalitarian 144, 209 *
values ) :

5.4Biological time as a factor in social*

" wpolicy . .

6."Life distinguished from personality

7. Estimating risks and benefits of genetic'
research

Some biopolitical isues and cases -

. Genetics and The Lysenko Affair
Evolution and The Scopes Trial
Euthansia and the "Right to Death" °
Abortion .and the "Right to Life”,
Recombinant " DNA

The Breeder Reactor Controversy
Genetics of Intelligence and the LQ.
Zero Population Growth .
Carcinogens in Food and Drugs

10. Genocide and the United. Nations :
J1. Eugenics, Sterilization, and Human Rights

: . 132
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TOPIC 06 SOCIOLOGY OF KNOWLEDGE: THE EXPANDING NOOSPHERE

*

Knowledge is‘the conserver _ond Tmpfer of cultdte. It is a perlshable
commodity which, unless preserved, must be recreated with- each new generation
of men. Although the informational content of knowledge can be recorded in
various forms, from clay tablets to computer mémory systems knowledge itself
exists only.tp the extent that there are. knowers. Yef paradoxically a latent”
state of knowledge ‘may ‘be indepéndent of any specific individual or group.
Pierre Teilhard de Chardin has postulated a "nosphere,' or state of knowledge,

fho’r in a metaphysical sense, can be perceived as separate from man’ hlmself, 5

.an ever more highly organized consciousness of fhe universe.

The word "science" is sometimes, used as descrlpﬂve of the extant body of
validated knowledge, and it sometimes refers to the method by which reliable
knowledge is discovered. But there are forms of knowledge to which the term
science,or its synonyms,& not, apply. Much traditional knowledge or folk-wisdom
~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 exponential expansion of _knowledge in the 20th Century has been
a ma|or oausal)?o ctor in social mstablllfy and conflict Knowledge, even more

‘than in the past, has become a soyrce of power requiring wisdom ih its use if

unwanted inadvertencies are to be avoided. Knxledge has today become too .
important to leave solely to its professional custd®ans, the scholars. Now, and in
the future, it must be a major public concem of socially-responsible leadership.

-

In the technoscienfific society the management of kndwledge becomes a
mqor--perhaps the major--industry. New, large, antl complex organizations and
technolégies have.been devefoped,to maintain and develop the knowledge system.
Arpong them are libraries, data banks, museums, memvy kinds of schools and universi-
tigs resedrch institUtes,.and the publishing and electronic communications indus-
trids. The Iarge volume, and often trdnsient character, of information requires new
operational fechnologies for its retention, refrieval, and removal when obsolete.
The importance of knowledge has necessitated fhe study of how knowledge is
discovered, stored, transmitted, and retritved. -A new fieldof learning, zetetics, or
the science of inquir} has been proposed. The increasing dependence of advanced
societies on vast quantities of. specialized and rapidly changing knowledge seems
certain to affecf the future structure of society of govemment, and of systems of
information and education. The wealth and power of ndtions are now absolutely
deperident -upan their resources of Mhowledge which,of course,include technical

+skills. The propagation and managemenf of knowledge must henceforfh be a

ma|or facet of ?blnc polidy in all scnenﬂf'cally-odvanced countries.

Criteria for the management of knowledge thus becomes a critical issue of
policy. Because knowledge is almost never neutra] in -its effects and may have
far-reaching and . unexpected inpacts upon social relationships, the sociology and~
efhlcs of kmwledﬁe' deserve more aﬂ'enhon than they have as yet recelved

»

- .
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@  TOPIC 06 SOCIOLOGY OF KNOWLEDGE: THE EXPANDING NOOSPHERE

AY

TOPICAL OUTLINE ' . REFERENCE KEY

I Definitional and Relational Aspeci's of Know- | 27, 44 &0, 84,
" ledge and |nfomnt|on ' AR 98, 101 102 -

s A Kpowledge lmphes understanding or com-
‘ prehension, more than mere data but. less

than wisdom : .
. .
B. Information implies datq, fact ar meﬂ%

but does not necessarily impty interpre
tation or undersfandmg :
Y

C. i'ellig esce implies ability to know and
o but also denotes certain types ~.
of knowledge-producmg Ynformation : .

D. Foregoing terms’ are not sharplxl distin~ S/

guishable and interrelate in complex ways /
. ® ,
. Knowledge as a Social Force -/ 133, 150,184
e . Pt ’ .
A. Knowledge as -the substance of culture 1712, 49 91133,
: . 152,162
1. Conservative influence of fmdmonal ) 163 195198 °
. knowledge - . S Y -
2. Disruptive effects of new knowledge . 198
3. Interrelations of knowledge and power 26, .49193196
. ‘ 197
4, Liberating and revolutionary character 49 N
of scientific knowledge .
5. The dissemination and. pervasiveness 19 35 44, 47
®, T of knowledge--the ndosphere ' 49 119129 151
6. Knowledge as "social capital"-~the
ideomass
‘S © B, Information in'the scientific‘super-culture 49 60, 64 &9
’ : i « 97 157 ‘
‘1. Information as a field for scientific 20, 27 35 34
inquiry ‘ ) : 6}, 79 97 119
126, 144,169

" . 144 " )




Hl:  The

A.

Influence of scientists and

Knowledge
t  Super-Culture

Science and Social Relatiopships

Information as a resource and a com-
modity——its economic significance
Knowledge, information, and national
security——the special role of data in
military and diplomatic policy -
Effects of the stratification and spe-
cialization of knowledge/mformahon
a. As property -

b. As power

c. As a service

d. As a pursuit

Influence of. information mclnogemenf
upon the restructyring of socuefy and

of organizations
\

.S'ysfem in the Scientific

& -

scientific

organizations on the knowledge system

1.

2.

Scientific knowledge as the bosrs for
universal culture

Scientific societies and organizations
as the custodians and generators - of

knowledge.

Influence of technology upon the growth,

" 4,
5. Computerized: information

Evolution of the role of government in -
the management of "the knowledge system
, .-

. power, and utilization of knowledge
1.
2.
3.

Printing BY JJetterpress

‘New electro-chemical printing methods
Telecommunications—=telephone, tele-
graph, radio, television, VIR and CATV
Teaching machines .

- L 3

Mlmfunzahon, mlcrographlcs, and re-

prographics « .

Growth of information f.chnolog e.g.,
in chemistry education, medicine, lang-
uages, social sciences, and management),

14

-~

28, 32 47134
137, 144,197
5, 100 |,

-

61, 100,110,114,
128, 160 :

7, 86

‘15, 22, 28,145

26, 49147150,

184

18, 21 68103
133,147
3 91133

2, 79 9, 103
122, 200

18 49104

<

30, 47 48 151, .
189
16, 30, 94,191
8,16 92,119 128,
129
147

&

137 135,188

120, 125,150,175
L4

P

15 24, 28,125,
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»

1. Secularization of . knowledge

2. Effects of political “ideologies

3. Relations between government and ed-
ucation

4. Control of information )
a. Governmeéntal manipulation, supres-

' sion and distortion of .information
b. Freedom .of information

(1) Freedom of speech and press,

© (2) Right of |nd|v1dua|s to pobllc
informatioh-
(3) Right to privacy
5. Development of public information
Jystems and sérvices

’

D. Consequences of fh'egroWI{sf information
" 1. Quantification of information
a. Infometrics
b. Bibliometrics
c. Information theory
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
4, 'Information——an increasing factor in
educational and psychological theory
a. Leaming theory (bits per second)
b. Sensory deprivation (zero information)
c. Stress (from information overload)
d. Short- .and long-term memory
5. Artificial intelligence (cf. Topic 03{
, ~ a.Computers
b. Robotics
6. Information management
‘Records management
Data banks
Information selection -and flow
Dissemination media (e.g.,neo-pub-
lishing é&nd ‘electronic systems)

g0 oo

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

157 187,190
120

42, 49 50, 72,
112, 113,150, 194

26, 75 93125

176 190

15, 23 29

137, .
141, 180

17 21 89

-1, 75 91,100,

145,150
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1. Pluralfsm and monopoly in management

of information media

. Financial support and policy control——

the roles of private advertisers, philan-
thropic foundations, privately-endowed

" research institutions and universities, and

of_ government

. Advent of the research and development

corporation (egy The RAND Corporation
and System Development Corporation)

. "Think tanks" and centers for generuhon

. Interloc]

and exchange of ideas

of the parts of the know-
ledge system through a matrix of gov-
ernment—industry—academic—foundation
relationships '

. "Packaging of information"——indexing

”

and abstracting services and selective
reporting

Iv. Problemahc Aspecfs of the Management of

Knowledge and

Information

A. Technical problems of the management of
knowledge

. Volume and accelerating accrual of

new' knowlkdge

. Repositories of koowledge—=libraries,

. Retrieval_ of.
. Obsgfescence, entropy and

. Training ' of
. Organizing

data banks, dnd archives
information
error in
knolyl ‘
iMormation technicians
information systems and
services .
a. Autométing infogmation handlmg
(1) Hardwear——terminals instead of
cotalogs and "hard copy” hold-
ings lists
(2) Softwear—=—classifying, indexing,
abstracting, and translating
b. Trgnsmission problems

(l) Crossmg international boundaries '

147

-

) -’
32, 93,100,167
178

100, 178, 192

91, 93125185,

489 190

" 75, 93,150}5»‘

114,168

19 38,129 131

37. 104,129 137
147 .

92, 11913

3 64, 68

8 22,23 29 32
-6, 114

$
9%120,127
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(2) Use of satellites
(3) Problems of the receptor

B. Substantive problems of access to know-

leglge
'I%-gamzaﬂon of knowledge facilities--

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

_opportunities of people to leam
3. Control of knowledge and or in-
formation systems .

C. Restrictions.upon access to ~ knowledge
1. Maladaptive educational practices
2. Commercialization of information media
3. Social or political disapproval
4, Official secrecy
5. legal restrictions--patents und copy-~

rights .

6. Language barriers. :
7. Self-infPosed restrictions

D. Conceptualizing the organization of know-
ledge
. Eplsfemology and phenomenology of
knowledge
a. Knowers and the known
b. The unknown as latent kpowledge
c. The nonexistent and unknowable
Limitations of personal knowledge
Possibilities for extension of mental
capabilities (cf. Topic 03)
4, Knowledge asa form of energy and dis-
tinguishing characteristic of civilization

@

Knowledge as a Limiting/Directing Factor in

So;ial Evolution

A. -Relationship between' state of knowledge
and corndition of society
. Population size and dynamics
a. Variability of the critical mass for
growth of knowledge in relation to

social evolution

o 148

80.

124

N3

4, 104125135
.\J ]ﬂ

113,199

32, 100

57 123,126
13, 113,194

32

5, 120

23, 98 55 57
120,182

120

23, 27 31 64
97 107142
109

;% 84,159172
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b. Effect of massive overpopulation on
abiligg of individuals "to know"--to
comprehend the total social process

c. Ability of knowledge tc expand with
a diminishing population ’

2. Valves and structure of society

a. Social conditions conducive or nec-
essary to intellectual innovation

b. Social/institutional inhibitions ‘on

. growth of knowledge

Human limitations on indefinite growth (or g 12
preservation) of knowledge (cf. Topics 03
04) :
1. Capacity of the brain to comprehend 45

d. Extreme - complexity - : o

b. "\gwrdinate” quantities
. . il .

I interactions over .extended

and variable time - i

2. Capacity of society to obtain (and to™

, manage knowledge)

d. Prosthetic or robotic exfenslons of , 20
human jptellect . ‘

b. A eugenic policy to select for men-

. *ality required for huyman survival in
d high-culture ‘environment

3. Capacity of society to obtain concir-
rence among its members with respect
to values, goals, and ¥prioriﬁes

-
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¢ 0 "LEADlNG‘QUESTIONS

T. Technolognsi* R. Buckmms‘(er Fuller has descnbed h|s goncept of ,wealth
consisting extlusively of mfegrafed intellect and energy" (Saturday Re _
Apnl 1, 1967 p. 17)‘|s this a plausible propasition and why? . ° o .

..

2. It has been alleged that or?ly in modern society" ‘have peopleﬁen em-
p?oyed mérely t& learn.’ Is-this substantially true and, if R why was it
net done, before and why is it being done now?' L

)

3.  Dpes_the concept "noosphere" have ‘moee than'a symbolic or r’netophyslcal
slgmﬁcance")‘low is jt dnsfmgurshdble from the |deon1cxss?

2\
4./‘W?Tat ‘guidelines are avajlable to help o socrefy determine hoyfmuch it . . o
should’ mvesi’ i knowledge g_roduchon? "Are there cntena for eshr'n,ahng .

the social valglf of knowledge” , , , . e
5. " Herbert Marsha | McLuhan has’ burlt a fhesrs regordmg the’ sig'nificance of :
" ' communications media in modem society around the phrase: "the medium is .
¢ .ﬂ)e ['ness@" Does the charaét ‘the medium affe¢t the nature of the «
information conveyed, or is i prlmbrlly the "side-effects" of the medlum s
that make the, differences? . \ '
P

6. How is thee growth of mfonnahon changing the orgamzcmon and functions
of libraries? How are these changes related to the growth of in " ation
_services on a subscnphon or tax-—supporfed basis? -

7. Whaf is meant. by the expressnon "knowledge as. a commodity"? Why 'is-
. knowledge produchon and drsfrnbuhon mow bejng. described:as an industry.
whereas,formerl);fhewmess of learning was considered Iargely.unrelafed

.,;:.' to" commerce andh mdustry? SR . » . ) .
8. mere existence of knowledge create a presspre for actiond = g
» at‘kn#ds of knowledge are action-inducing? Does threatening know=- - H

I?ng tend to. s'nmulafe counter-'knowledge? If 50, give examples.

9 ’Van Rensselaer Pqtter has identified certain kinds of knowledgé as "donger- ., S ’
ous" (Science, November20 1964)! I*he danger in knowledge or | in men? ' &
7— » .

10‘ * Does the |mporrance of knowledge in the presenf world hbve’ rmplreohons S e
s - for social and polmcal ordanization? How mibht drfferences in intellectual & -
‘ ‘ + ‘capgcities among men af?eit ‘the situation if the d‘ffergpces became mUch £

. greater than they now are? o -

.
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' _conjécture.
v . This Viteratute ufop;an in the sense it describes states that do not now

g exlsf, butare believed o be possible:lt frequ ntly projects or epnfomnzesnaeahzed
' statés or conditions that are the perceived outcomes of presenf or hypothesized uses,

RS
L4

T e . i . T e . . /
.TOPIC 07 SCIENCE FICTION: ‘UTOPIAS#CRITICISM, AND CONJECTURE |

A4 i

.- Modemrscience grewoutof a cultbralmilievin whi¢h historical perspective

* was highly developed. In this perspective, the’ present was perceived as, the future.

of the past,and the future was®™®en as'the unfolding of past and prbsenf It is

. therefore characteristic of science-criented individuals in modem sociéty to
-perceive -the “future af hlsforx dhd time as |rreVQrs|ble rather than as cycllcal

Phllosophers of history of whom Marx, Spenglef; and Toynbee are represen-_
tative, have undertaken to place modem man qp a historical trajectory extendidyg

. from the Post Yo a future state. But these philosophical progechons have relied -
~ _heavuly upon historical and mefophysucal determinism in forecasting njan's destiny.

Now, however, the growth of ‘sgience, and of ifs power for predittion have begun

"tp provide. an empirical foundation fof foresight. In consequence,sc:ence is in-

creasmgly vneWed as enlarging map'Wlipower ta shape the future. But the actual
way in whick science will transform the aorbd and” the resulting. implications
for man 's future, remain -largely cdn|ecfuro| "}

The future remains conjectural because the predictive power of science
is, as yet, severely limited. Moreover, what may be technically possible through
science may be frusttated by cultiral obstacles--economic, political, or ethical.,
It is nof*%nhﬁc" to speculate beyond demonstrable evidence. Forecasts of the
future effecds of science can, fherefore,seldom be reported as scnenhFc evidence.

" Fascination with the transforming power of science, and uncerfalnty regarding'

man's papacn; fo dontrol its, demiurgic forces haveinduced a literature of

ing, the effeds of -sciénce ‘on man's Juture. - .o

of science and technology. These outcomeswould not nec‘éssanly be seen as agree-
able by most regders.-Indeed, many sciencé utopias hdye fhe'quchfy of mghfmures
Some of these, sﬂggesflv ‘of me | morality pldBR.are intended as wamings
agdinst I'he misuse of. science. Although a - large part 'of scienge fiction jy mainly .

. enter’rcmmenr there is also, in much of it,a sfrong.element of social criticism. The
.hopes and fears@f contemporary ‘man regordmg the future of h|s species havie thus

found expresslq\ jn o ‘wide-range of sqnence fictioft. and ufopscn literature. '

" The social driticismin thesewrﬂ[ngs is ‘often coverflydimed at prtenf poli-
cies that'are perceived as havung disastrous consequences,as in-the perversiof of

* science for milggary purposes. It is difficult to assess the full significance of this
- litergture, but it clearly represents an "Underground" of critical comment- on public

Rrolicy for science and technology ‘and presages latent islues that ‘may rife to the

' surface of overt political action inthe future.. By projecting possibilities,the con-

jectural literature of science and technology may influerice public &ctionito afj'am
or to avold them. Brave New World, 1984, and Walden Two illusttate ficfions
which many thog@htful people tear that {ocwf)‘ tErougF sciencé, may bun%,mto

realuty
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7 TOPIC 07 SCIENCE FICTION: UTOPIAS, CRITICISM, AND CONJECTURE

~ L7
SR . : ‘& ’ . - .
L . TOPICAL QUTLINE - . REFERENCE KEY:
o’ > " .
- . ' .
ﬁ.’ , \ Three Forms of Speculative. Llfercfure May .
. - Be Dnshngunshed . *

\Y

Ufopias (ideal 'socieﬁes or their opposites g 21, 86,108,109

now often called "dystopias") -
3 . .
Science ‘ﬁcfion and fantasy 67, 72, 75112,
~ + 115 .
~ Science-based conjectures regarding the 4,38,77, 78 104
. future of man .and society - 3
T . . . .
‘ Uteni ) ) ’ ¢ o
‘ ' ; topias > ' ) . .
‘. o A. Nape derlved from Mores cR:ssnc work 13, 87 94, 96
-, . of 1516 98, 105
\ B COmmon characteristics : 73 87 97102,
109

oL Descrlbes a nonexistent "|dea|" state .

or commumfy .
a. The community may be a fictiongt

description of q@nwcfured new ' \
social system as,in Bacon's New . -
“Atlantis * s '
- ", b..The community may be a more or - 14, 88
e ess thinly dlsgwsed portrayal of an ‘
A o T existing community or. - nation for
‘« -7 " purposes of criticism or satire; as
_ . in Swift's satires Bellamy's Looking .
' Y 3Bov.:kwczrd,or Orwell's 1998 (cf. 1V, ;
T ! Scope' is usually the fo’rammcfer of £
. the society including ‘its environment -
L. ¢ © 3. DeScnbes ‘the l%]ohbnshnps between fﬁe . e Y
- - individual, society and the: state” ) . -
' a . 4. Science - or mnovoﬂon is» tally VT s
’ ' . promingnt  utopian  literature=—to -
. exptéin hbw fhe transigon Erom the’ - ' ’ w,
.o . - preseﬁf to the idealized stat curred e '
- . 5. Utopias aré based ogr the realization of 1 6 24,39 52
A - t v ap ‘ideal set of social valués, ordered ‘in 103
. o + . .. terms of the author's conception of - their
oL oy "pnrhocy e

&= . f . - : ' * )
Q . . ' v 1 1 . . '
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Science and Soci?"kelaﬁonsl‘lps
¥ .

. The values may be set forth e)thcnlx
as in Plato's Republic

. Satirical or critical utopias often leave .
the author'sintended ideal values un-
stated, but implicit in the context of
the work ]

. A special, but increasingly frequent, type
of utopia (sometimes called . dystopia)
whether a critique of an existi i
order or a grim exfrapolation ef possible
trends, pictures a society jd which the.
order of primacy of hu
gone awry (e.g., H.G.

. {deas or concepts toré important than
characterjzation——sitations and rela-
tionships more significant than ‘indivi-
dual -personalities that are seldom fully
developed '

Classnc exan(ples of the long history of

utopian an seml-ufoplgn\ literature
Plato, The ublic '
, Sir T s, De Optimo Reipublicae *
sBacon, Francis, The New. Aflcmﬁ{u
Campanella, Tommaso, The City of the Sun:
.. Owen, Robert, The Future of the Human'Race .
. Swift, Jonathan, Gulliver's TEvels
. Butler, Samuel, Erewhon
. Bellam); d,m Backwcrd
. Wells HG, A Modern Utopia
10.. Huxley Aldous, Brave New World
1. Orwell,George, 1984
""12. Skinner,B.F, Walden_ Two

D Areas of - difference Jjn. the above list .

1. Form=-novel (l'bxleﬁ,phll'osophcal state~

ment of the ideal state(PIafo)'wi':reﬁw:ff),
romance (Bellam{)

. Author's point of view (e.g,, satire vs. the
ideal}—the model sfate(ufopla)—eg, More,."
Bacon, Bellamy;disdbproval (dysfopju)—-eg,
Butler, Huxley Orwell o

. Role of scientific and technological in-
novahon in creating the new state-little

" or:none (e.g., Plato, More); important {elg.,

’ Bocon, Hux e); Skinner)

-
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SR A
-t ‘< . ‘S\cien'ce Fiction: Utopias, Crificism, and Conjecture : 185
" HI. Science Fiction (Utopian and Non-Utopian) 56, 65 66 &9

A. Some literary types and ufoplcm or .con-
jectural themes ‘

1. The wonderful |qumey--|ncludmg space 73, * 92,110
’ travel N . - -
.2. Inventions in general (e.g. Hertzka's 15 29 59 s>
» Freelandig in which economic growth 102 .
‘ depends upon Jargely/uns'pecified new
\ technology) // _
3. Inventions. ba upon new principles | »

(e.g., H.G. Wells' Ti Machine)-
4. Concern’ wifft ecology and natural re-

sources (e.g,, agrt jre, minerals, power,
Lo etc.; e.g., Bacon's New Atlantis, Herbert's
‘Dune)

5. Inventions concerned wufh ﬁunspon‘ahon
" (e.g., Tom Swift's electric car, rockets,

and Jules Verne's: "Nautilus")
6. Invenglons concerned with communication

(e.g., Bacon's "means to convey sound”!

in New Atlantis)
7. Discoveries concerned with blolog_;oLde- Y17 52, 85
, - velopment and medicine (e.g., plasticityof e =, .
o . living forms in Wells' Island of Dr. Moreau)

- 8. Psychological theories(e.g., B SEmner s - 95
Walder® Twa) -

9. Discoveries and inventions prowdmg . o
. .economy ‘ard convenience (eg . Bacon's
. .t New AHantis,and automation-in ﬁulwer- -
o “Lytton's The Coming Race) S o e
. R . 10. Inventions concerned with warfare (e.g.; .o

airplanes in Wells' The War in the Air;
_ submarines and space vehicles in novels

by Jules Veme)
1. Social ifivention-~new forms of society

>I~

A (e.g.,-Zamiatin's We, and LeGu’n s The
Dispossessed) . ®
12. Fantasy (e.g., Edgar) R; urroughs) a
A . B\' Continuity of this liteérary genre and over- 89 94 95 97 . .
. : . lapping of classification wi'rh s’cnence-based .
i o - utopias . . - ’
a . " Y

[
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IV. Uses of Science and Technology in Literature

]

A. Utopias (including negative utopias)

B. .

1.

To. transform familiar elements into a
striking and novel setting, for emphasis

. To suspend disbelief, gs in science fiction,

by presenting a plousible background

. As necessary for the realization or the
- existence of  the postulatgd society, as

in Freek:ndla or Dune

As a malor pﬁt element in whlch the
development and- use of science and
technology is a -significant force for
good or evil (e.g., Hoyle's Ossnan s Ride)

Science f'c’rlon and fantasy

1.
2.

3.

To criticize or saturize social insti-
tutions or behavior

To entertain the reader with “novel
ideas delightful gadgets -

-To exffapolate possible futyres, as in

H.G. Wells' use of the ideas of the

. thermodynamic death of the earth and

the sun,.and T.H. Huxley's pessimism
coMcerning the future evolution of man

.- To extrapolate future states of science

and” technology including their depen-
denge upon and 'fit' in society -

5.%To postulate and examine possible ef-

Nonfictional conjectures about. the future

fects of present or future science and
technolog)' on mar, his institutions, ond
" his"values

man - and sbciefy--futurology

1.

Although the fictional vehicle has not
been used, science and technology may

. be used in al| the ways specified in A

and B gbove
Intreasing importance seems to have been

‘given recently to studies ‘of the future

influence of science and technology qn
man and societys(as distinguished , from'
technological forecasting "as stich)  °*

.
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V. lnfluences of Sc:ence Ufoplas and Scnence

Fiction: .
. {

==

A. I geperal, this literature may serve the his- .

torian as a valuable index to contemporary
popelar (or * individual) concepts of the
. State and nature of science and technology
2. Relationship of science and technology
- fo social activities'and institutions (e.g.,
. commerce, medicine, housjng, etc.)
3. Relationship of science and fechnology
to socnal’values and gpals

the United States during the nineteenth

centu
. 1._Throughout the Cenfur); and especially

toward its end, there was a romantic
interest 4n science and technology
2, Almost every major Americar 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
have been claimed for foreign writers
such ‘as H, G. Wells and Jules Verne
. Most flchpnol tand nonfictional ) works ad-
. vocating social reforms gave science and
_ technology major, and oﬁen'preponderonf

-x

roles in- accomplishing those refqrms
) C. In the Umfed Sfafes durmg the twentieth
’ centu

1. Through the f;rsf half of the Century
almost po 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-
o azines——many- stories were of poor
‘literary and imoginative quality and

or satire

. . 175

few  undertook serious- sociol® criticism'

e
s

K4

Science Fiction: Ufopin;s, Cl;}l‘ﬁcism‘, and Copiécture

23 ,
20
9 26 89 104

81 -

€

23 41 .6]
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2 6 63, 74, 89
m

95, 104,106,114
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3. Since the 1940's many science fiction
stories have been of better literary imag-
inative, and scientific quality; but they
dave rarely been utopian, and have rarely
been optimistic about, man and society

4, Since World"War Il and the atomic bomb,
commentéries about science which have
appeared in popular media have generally
been pessimistic about the future dnd about
science"and techpology in our society--
and this remains gerierally true of fic#on

*

5. In this period of such major influence ‘by '\

science and technology why has there been

relatively little interest in the reflection
*

of ‘these influences in ﬂchon"

% ) -~ * . ‘ -
. Vl. Anti-Utopian Themes of the Mid-Twentieth
: Century , N

A.

¢

Q’

Theme is usually the juxtaposition of advanced
science-based technology (the Baconian dream)

" with a rigid social control which debases

human individuality® and dignity

Blame is implicitly laid or mari hnm;elf-vthe'.

. creators of the technological means for sogial
control dre merely the agents of - the whole

- irresponsible . sogiety-—perhaps man is not “a

perfectible creature R d

The ant?-utopians are frightened abb!t ad-
vapeed - science and technology--and their,
further advancement -because of theé power
they give for the impositi®h and mairitenance
of a rigid society e
The utopian dream of "earlier days, the devel-
opmentof technology which leads to ecénomic
freedom far all, has become the anti-ytopian,
dream of Today--its tealizattén now seems to
imply or contribute 'to, the strlppmg of "all,
other * freedoms from man ]

Névitheﬂless, the mfluence, the need for, and

itive aspects of utopian‘and extrapolative
rf?osught cmnue to be stressed by some writers
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T a congemal one

. Science Fiction: Uofpias; Criticism, and Conjecture. -
. N L] [y . W

’ . » ) “& ’ . | -. .:':»
- LEADING QUESTIONS~ . ° '

LY .
/. .
\

Are utopian states nly /happy" states?-Is an “ideal" sf’ae necessanly :

.qudlson,Wéber, :
dream in recent
science fiction with recent

qphmvshc, or on|2' offi cially" so

estern scierjce fiction. Compare’19th Century American

'6Wa|sh flrgj spirit of dlsﬂluswnment wnfh the, ufoplan ’
&in

iet anence fiction. Are Hwe Sovnei's

Many utopias, up to the end of fhe 1§fh Century seem 'to have depended
upon the/innate goodness and reasonableness of man_ to make the tdeal

.. wilg’fz» vork: ‘Compare with the dystopia of Huxley sBrave New World + _ .

-™ ‘o the utopia (?)of Skinrer's Walden Two. What historical redsont might

be advanced for the. apparent "loss o aith-in humamfy”

.

e i —

4 % Arthur C Clarke argues that the mosf common fculmg of exfmpolafers of .
‘ the future is-a 1ack of rgzrémohon "for -the rapidity of the advcnce of
.- science and technology. you ogree? : .

‘ . sﬂ—zuéh pf. the feeling of rewlsuon modem wnfers display in fhe‘oce of -

L4

Skinner'

ian"= inodels as Huxley's Brave -New World, Orwell's 1984, -or
Walden Two seems to stem: from d Jeeling that the “men of

-

6.

those societies” have been qhenafed from ‘a proper human" enviroriment.

‘These "nightmares" of the-future: portray societtes f high fechnology and
‘h:gh admifjstrative and economnc eff'cnencx What wenf wrong? !

How does it happen that scremlf‘c mnovohons haye Qﬁen -been descgbed
in science fiction long before' fhey have become prachqal réalities?

To whaf exten'r have scuente ufop‘ias been usﬁ ’dehbemf&ly for purpbses” .

10

f persuasion or propaganda? Why Ufoplal) or f’ shmal presentation mstedd

o
s\:f Sfl"OlghffOfWGl’d e>g:>osntory wrmng?

]

Whaf are ‘the rehd:ﬂe tests of ufoplamsm?

*

)
.

‘-

t

8. ls utopian literature always recogmzed as ufcprun--by readers--by aufhors?

.9. Q Does utopian or other fictiondl literdture serve o useful funchon in pubhc

- policy analysvs cnd planmng? How?

N

i
“
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Is progechonof fhefuture necessarlly ufopuan or fictional? What dushnchons 4
may be Hrown between fufure-onepted “on ond nomeéfure?
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TOPIC 08 ESTHETIC EXPERIENCE: CONCEPTS, MEDIA . TECHNIQUES
- N e o : o=
SCLence ‘and art have often been éontrasted -as mufudlly alien or-even
antagonistic’ aultural forces. There is a factual basis for this dichotomy but there
- is also evndenceof mutual influericgand-even assistance between art and science.
Elements common to artistic_and scientific creativity have been identifiech
(Art has “expressed the emotional reactions of the sensitive man_to mterpreta\
tions of #he natural world-derived from the sciences. Most of the .great themes ™
. or_theories ofgscience have been reflectedsin_ 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 $iewers who had not
' been exposed in some degree to the theories of - Darwin, Einstein, Freyd, or Plangk,
'or ta ew concepts in apgiheering,’ mathemiatics, or psychology. Science has alsoe
'contrlbuted materials, tools, and techniques to artistic production and to the
identification, cnalysus, préservation, and restoration of artistic works. 7 *

Scnenh\ﬁv Crecmvnty s itself a- “form of esfhghc{emresslon Theré' are .
intuitive aspects of, scientific Inquiry that are analogous to artistic inspiration. '
And the highly-developed ssientific experiment, hypothesis, or theory is compar-
oble to o werk-of art-Mevertheless, it may be questioted™whether the truths of 1\
science and of art are of the same “order. The frank sub|ecf|vism the arfist
can sometimes set.yp a, responsive reverberation in the mmds f men.that the «
db|echvnfy of science cannot generate. The artist can imes sense the
wholeness of things'that the scientist can see only in the dnssocnated context
of. scientific analysis or” reductionism. But science presents a formidable per-

. ceptuat and mtellrecfual cI&aUenge t6 the artist. Much of the artistic creativity

of the present era appears to be 'the result of efforts fo reconcile esthetic,

' perception with technoscientifid reality. The relahvnshc/ and illusory character

of conventional reallfy has been well enough” understood’ by arfists to have *
made possible the work of Seurat, Mondrian, Chmco, Picasso, and Dali. Yet
photography and other techniques of ' rep are - capable of a kind of
perfection that representational art cannot mafch S¢ience’ opens new possi-

bilities for artistic experiment--and so we have op art, stochastic music, and

functionalism in architecture. It seens probable that much of the unintelligi-'
bifity characterizing 20th' Century art represents premature or unsuccessful efforts

4

1]

to reconcile the feelmgs and values of the mner man with external realitiess |

as described by sciance.,

2 ’ .Y

lf is doubtful that the mfluence of science upon art has dpproached’
< its pofenhal As popular understondmg of science increases, the embodiment of

. science-derived perceptions in_ esthetic expresslon seems certainsto increase.

" The theology and cosmology of a prescientific age prov:ded the great themes
.and ipspiration of Ancient and Medieval art. The art of the future' may find,

equally evocative themes in the unfolding of the mysfery‘of lthe natural world - %

as revealed through science.-

)
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L Influence ‘of Science and hematics upon - 531 37 98142 )
. Esthetic Perception ° e 178°205, 206 -
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- A. ' Mathematics of ‘proportion and perspéctive *  \ 64, , 66(139'162,
¥ i S . - 167170,.D8 . -
. , 1. Géometry of planes, cubes, and gpheres . 170 ..
NI /— 2. Projective. Geometry and* fhe art of " 6% 162,170
Co illusion ‘ \ : o
v oo /> 3 Topology—r—relahonshups among surfaces L ‘
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I > 4 . and residugq|* qualit/ . R ]
ks 4. Inflyence of opti e(nsiln oT 18- 19 145, 148
‘ wsr@n i'hroq,gh scienti 2" insibments ,~ * o
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*3. Portrayal of inner reality and values - - 14 118,156 .
4, Art a¢ the interpretation or emphasls 1400
‘of ~unconventional , truth . ’ . -
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*Esthehc" Movements Expresswe of Cbncepts
“Influenced ‘by Science or Technology

“o.

A,

i ; artificial envnronmenH

»

Groph;c and plashc arfs

1. Abstract painting and sculbfure'

2, Cubism
3. Surrealism

4, 0p att

5. Kinetic art i ' -

6. Robot art

Music | (See also III,“D: Acoustics) ' -

1. Musicology and resggrch

~

'2. Mechanical .and electronic music

.

s

Architecture

1. Functionalism. in design and structure

the skyscraper

" 2. Logic of materials and” techniques--

/

The um-strucfured afy and enclosei

Influence of technica

the Fme Arts

A

Rpcover); restorafion, and preservation of
art and architecture ,

. ,Archaeological field fechmques
2 Museology o

3. External environmental- protection

N
foa

130

concepgs and

~

methods.
) . Infl@ience. of envuronmeni'al and be-—
". havioral sciences: = -
Literary Expression v
1. Poetry
2. Critidsm . .~ .
Contributions o Scientific Technologx to

- .

Y
-

o \ 1
. / . .
.o " * X
ot : o
, ) 'S

53@45 64,142,
’1{8’,151,159

12, 14 45, 84,
15,156

72. C
71 Lo W‘
159

8 . 16104
5%/ 1_60,176
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© C5C11,C13,C18,
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15,18, 19 30,

35 79130,150,
169 B4 B12
46, 47175

61, 108,141,175
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. Influence of
Upon the imaginaﬂon of fhe artist

Esthetic é)(perience: Concepts, Media, Tech];iques

Dafing and authentication of art objects

1. Radlocarbon (@ 4) and other |sofope
dafmg .

2. Mognetic and fhermolumlnescanf claflng

3. Chemical analysis

. 4. Detection of fakes and forg/eri'es

Production and reproduction techniques

1. Photography——including cinema and
television . .

. Holography

. Metallurgy and casfmg fgchmques

. Ceramic, glass,and plastics fechnologles
. Artificial pigments \

. Printing fech‘fblogles--elecfrlcal ‘and
chemical techniques ’

Acoustics

- |

1. Design of musical instruments

2. Design of 'auditoria . ’

3.-Sound reproduction systems (eg. pho-
nographs)

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

s 1

2. Planning and design

Interactions of Science and Technology with.
Artistic Creaﬁvify ‘

o

Effect of mechgnical reproducnon upon .

artistic creahvnfy ;I

science and

Influence of Jmsflc concepfs upon the’

scientist . -

.

191

-+

technalogy o o

#

76, 90, 92‘175,

200, 204
76, 200. .

204
90, 92 175

90" ,
l'. - .
t

‘22, 64, 84
73 204

‘9
v

138 L
D18,b23 .’

920
D3
.)‘

@

D9 ms,me ,019, :

p2D18 7
D18,D21 . >

A2, 84, D‘ZT’,‘ '

vk
10, 30,825,
10, 16 42 57
69 -91.100

26, 66 7¢ ~98,"
B25 .

2,1419 2 27"
29 30, 35 48
58, 180 .
12, .30, 84

4

14" 21 I35 72,

11kl3l, H,Cl?
D19”
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S e | .
’ LEADING QUESTIONS ™ :

¢

What science-derived concepts make plausible the juxtaposition of steam
engines and glassncal antiquity in the paintings of De Chirico, the dream-
like represenfahons of Redan and Miro, dnd the rigerous 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, historically art has characteristically

expressed the values of established order? Was technology a factor?

Itis alleged that photography marked the ®nd of- repr'esenfa‘fional painting

. and the beginning of several new art forms How valid is this assertion?

What contemporary art forms derive directly from science and technology?

The interactions of science and fechnology 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 adequafe

understanding of human needs and behavior?

If robots can be programmed ta paint and computers to compose musicp ¥
does artistic expression remain a unique aspecf of human culture or does <

-

it become mere technology, less perfect than that of machines?

6.

vt

0. °

Certain aspects of scienice and technology were imagined by artists before,
sometimes long before,.they became practical realities. Does this suggest
that the methods of art and science are not necessarily separate or opposed?

Science HB demonstrably affected artistic expréssion Have the arts had
comparable effects upon science? Upon mathematics? -

) '
Through what specific scnenhf‘ctechmques has fhe reconstruchon of ruined

.- artifacts and monuments been assisted? Havefhesqfechmqu‘s a significance
" for art itself or are they merely operohonal mefhods?

" Are the associations of art w:fh science and fechnology phenomena of -

modemn times or have there been earlier associations? If fhere have been
prior associations, whaf has been their nature?

Is science responsible for the intellectualizing trend that some critics
identify in modern art, music, and poetry? Is there a connection between
reductionism in smqnce and tendencies toward abstract and elemental
forms in the arts and "architecture? .o

216




SCIENCE, TECHNOLOGX AND HUMAN VALUES

%

The third and cortcluding part of gns study gmde deals with the influences
of science and technology on man's interpretation of the universe and of his
place in it. Part Ill is future-oriented,summarizing the possible roles of science
in the cqntmumg_evoluhon of human society. Topic 09: The Ethics of Science
and a Science of Ethics is largely sélf-descriptive. Its content deals with: the
reciprocal influences of scientific bid ethical” ‘thought and behavior, and with

~

" the controversies that have arisen over the ways-in which science affects man's

sepse of right and wrong. Topic 10: Perspectives on Life: Teleolog); Cosmology
Religion relates, science to religion and to beliefs conceming~human purpose:
and destiny. And, finally Topic 11 examines the Prospects for.a Practical Science
of Human Society. Here a critical consideration is the suitability of the structure
of sqience for the study of man. Have the reductionist and fragmenting tendencies
-of science obstructed advancement of a comprehensive scuencé of man? Should
there be only one*comprehensive science of humanity? Or is mankind and’ his
civilizations better understood when approached as at presenf,fbrough-sgveral
duscrgfe sciences or disciplines (e.g. history)? Th(oughouf Part 11],and the entire
Study Guide, there is an lmp||le question regdrding the limits to man's self-
understanding. No definitive answer can be given to this question; but ina
world in which humanity presumesfto direct the futurd] comdemhon of the

possibilities, benef’fs, and costs of knowledge of self and of society is g logical

.endeavor and one’ Frghly relevant’ to i'he welfare and survival of humamfy

‘- s B

1]
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TOPIC 09 THE ETHICS OF -SCIENCE AND ‘A SCIENCE OF ETHICS

C . .
Although the term "science" ‘repFe'senfs 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 (Ifke any cultural institution)
does have an existence independent of any individual scientist. It is therefore
possiblg to consider the ethics of sgience independently of the conduct of
individual scientists, Distinction must Be 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,international 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 thé values im-
plicit in science "and to the ethjcs 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

preva:lmg ethics of society (e. Ger Emerson, 1954) 8

7 Does science as a cultural institution have an ethic peculiarly of its own,
and s science alwlys 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 govem science and tech-
nology. There is amplé evidence to suggest that the ethical assumptionsof modern |,
society faJl short of the guidelines and standards for conduct that would be
necessary to prevent s¢ience ‘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 screnhsfs
- and becomes a responsibility of the entire society.

Complicating this responsibility is the effect of science in ‘calling into
‘question many fr:jifion-derived ethical assumptions. Among the greas of social
and personal ethics affected by scientific information and concepts are: (1) control
“of human reproduction, (2) alteration of personality (3) biomedical experimentation ,
and euthanasiq, (4) sexval behavior, (5) measurement of intelligence, (6) economic
growth and. development, (7) criminal justice, (8) distributive justice, and (%) own-
ership and use of natural resources. Not all sciences, or scientists, share agreed
perspectives on these areas. It is nevertheless apparent that knowledge hgs

hanged many of man's long-established moral and ethical attitudes. Is it pos-
fible that science can be-used to test the validity of social ethics? Can science

' be used~to construct a new ethical system in which scientific findings and popular
attitudes regardi’ng right and wrong conduct will be based on the sgme criteria?
Efforts thus far made to construct a scientific system of ethics have'not achieved
suécess. But it seems probable that the issue will remain active and will gain

. pemnence as behavioral science continves to uncover the biological and the
psycholog:cal explanohons of human conduct,
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TOPIC 09 THE ETHICS OF SCIENCE"AND‘ A SCIENCE OF.ETHICS

TOPICAL OUTLINE v

REFERENCE KEY

I. Is There An Ethical Content in Science? (Note concern 1, 66 93105
with this question by writers of science ﬁction,.TOpic 07} 134,144,163

. A. Are thére ethics speclflcally bel-ong'lng to science 23, 115118
" - aqnd distinguishable from other ethlcal systeins ?
L .
B. To what extent is science bound by general systems ‘16, 22, 23 -
of ethics extant in society?
€. How does one ascertain the ethics, by which science 39 49 83

and scientists are guided? (or should be guided?)

- -

‘ R
i. Differences Between Ethical and Scientific J'udgments: 26, 39 8\ 94}9_ ]
. X 134,146 -
A. Ethics are normative and’ prescriptive, science is 106, 141,171
analyflc and descriptive X
B. Eﬂyncul |udgments or sentences do not sfate facts
in'tHe scientific sense, because they emphasize
normah valvey, (Q-Q: what_ought to be rather =
"than’wha is) ) , S .
.5 : S ,
C. Ethical pFdpositions express emotions, dftitudes or ‘e~
* valwes' that are not easily amenable to scientific
analysis or validation :

} D. Science and ethics therefore differ, in their criteria . 24, 74130 . - -
for validity and their canons of truth '

E. Unlike a validated scientific proposition there can 17 .
- be contrad:ctory ethical systems with no satisfactory
. e
means for chooslng am&\g them . L .

lIl. Characteristics of Ethical Systems.
P N . o
A. Expressions of "oughtness" may be, taken as the '
"fact" content of on ethical propofition ‘
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ethical system is seldom comprehensively
articulated, but is deducible from asgroup
ethical propositions
1. 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 )'\,
Social and individual ethics are usuglly
distinguishable and not necessarily formally
consistent (e.g., "taking of life")
Attack upon the substance of specific social
ethics can easily be perceived 15 be or indeed
actually become an attack upon the fabric
of society itself
. The free exercise of critical scientific inquiry
into ethical attitudes may therefore be hazardous
to social beliefs and social integrity ¢
Ethical beliefs and systems thus pose difficult
pigblems for societies that attempt to control - . ‘
science and technology on the basis of values™ : /
and social goals
Amgnability of ethical prOposmons to scjentific .+ 130,154 171
investigation - .
1, Naturahsm-tscnence may compare statements
"~ with events -

2. Nonnaturalism==no basis for scuenhflc comparison
3. Noncognahv:sm--Sbelectwwm without .
intellectual content, not substantively amencble

to science, but may be studies as phenomena

r

I\#~€an Science-Resolve Ethical Problems ?
»
A. Must ethical reasoning start with ethical primlses?
~ 1. The requirement of consistency in an ethical
- system=--an analogue ta the logic of science ?
2. The requirement §f conformity with observation -
. and with the content of empirjcal science
Can ethical proposmons be deduced from
_scientific premises? .
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B. Do the results of science imply or requnre any
propositions of ethics? .
1. A logical groblem: Can gne formolly deduce
_ o infer an ethical statement from a set of
_, premises that dpes not contain any ethical
_statemenfs ’
2, Anegative view: science has to do with
facts, but ethics are a matter of pérsonal
wwopinion or édllective judgment ’
3. A positive view: it can bé argued that a
false dichotomy between ethics and science
was created above; Science as d body does
include ethical stafements, so that, logically,
, deductions and mferences from the body of
scientific statements mqy yield ethical conclusions -
4, Conclusion: even if it were not poussiblé to déduce
or_infer ethicel stateme'nts from scientific premises,
y.et any ethical premise can in principle be
. assessed by observation and the methods of science
{
C. Attempts to apply scientific knowledge and 7

/. ’.’_0.

L)

methodology to the validation. of ethics
1. Naturalistic ethical systems influenced
by physical and biological-sciences
18th century systems of rationalized
ethics and political-economy (e.g o "
physiocracy, ethocracy
B. \19%th Century "Darwinian" ethics
" ©.120th Century biocratic ethics of
. Cannon, Emerson, and Hardin
2. Social ethics inflgnced by findings and -

theories in the s

| sciences and history

*qa.

b.

C.

d.

"Vox Populi Vox Dgo"?

Equalitarian and wtilitarian ethics
deduced from social theory or behavior
Ecopomism as an ethica Lpremlse
Marxism as asystem of political ethics
derived from'¢ "sc:ence of history

3. Arguments from the IogIG 6f science (see Morgan
gand Miller) .

0y
.
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V. Can "Good" Scientific Judgments Be Compatible with 11, 12, 154171
"Good" Ethical {or Political) Judgments? :
A. Problems . 4 98
1. Maintenance of the social fabric--the '
system of values that gives order and
- cohesiverfess to the society
. Renewal or restructuring of society when
values and beliefs disintegrate partially
because of science and technology
. Choice’ of social goals consistent with
the-central values of the society
. Maintenance of the integrity of sciente
. Choice of kinds_and levels of support
of science and technology .
. Difficulties ’ 12, 15, 22
1. Lack of.ability to assess value priorities . 4.
quantitatively
2. Forecasting effects of advances in science
and technology (cf. Topic 07) . A
3. Determination of the effects on sciemce and
technology of goal-priented sypport toward:
knowledge for its own sake, national prestige,
social or economic development, mllltary
purposes, efc. .
Uncertainties regarding individual abnlnty to 61
identify and retain central values and goals © = . *
—in the face of ¢hange (e.g., "future shock") / T .
. Who is responsible? Extreme ethical judgments 1739 41 56,165
a. Disinterested experimenter—- ..o, 18, 19 84121, - .
ethically dissociated from the social 125,157 159 '
implications of his work (Frankenstein) :
b. Altruistic confnbutor to social and
economic progress (Arrawsmith)
. Willing agent of man's power to destroy
himself (Dr. Strangelove) . :
Seeker of knowledge regardfess =~ . 106,151, 153,156
of consequences {Faust) oo

<
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> LEADING QUESTIONS

-

be' of concemn to students of political' behavior or public policy?

A recenf and widespread view of the meaning of ethical sentences or state-
ments has been the emotive the8ry which maintained that ethical utterances
.are noncognitive (do not- convey informafion, buf only express emotion). ¥ -
true, could scientific obsggvationsiggve anybearing on ethical disogreement?

" Can a proposition (not an ‘act) that is scientifically valid be ethically-

"wrong'? Are there ethical noriis or "truths" that are scientifically "wrong"?
What are the Semantic problems lnvolved in those' questions?
{

- What. types of polnhco-efﬁncal dilemmgms are cr&sted by scientific ﬁndmgs )

with respect to: (I} the psychology of. individual differences, (2) use of

_mind-.or emotion-affecting drugs, and: (3) the phenomenon of death? s

our, political system capable of dealing with these problems in the light
‘of .scientific knowledge? . o

T

an’hUMn failure to conform to ethical noms be remedied by |"ev'rsing the
no?o correspond more -closely to "natural” behavior or by altering human
hdVior on the basis of scnenhﬁc understanding sq as to conform to the

Is "truth” a. quahfy unique to scnence? What wobld be the tests of other
than sciextific_truths?' Does knowledge of scientific truth help us to de-

' otermi riorities in social and ethical choice? n

» .
‘Does the enormous increase in range .and magnitude of scientific and

sechnological capability require a corresponding growth of ethics? Don't
we already have oll the ethical knowledge that we need?

. Cou?d(science contribute much more to ethical development than it has? Why

-have the Felevant aspects of science received relatively little attention?.

What changes in academic organ‘nzaﬂon or in the onen_faﬂon of scientists
would be necessary to determine deﬁmtely whether a science of ethics

were really posslblé? Why has such a devétopment been neglected in fhe
universities?. -

Is ical system vigble if it has no religious base? To what” source of
authonfy could a nonreligious ethical system have recourse? Relying only
on science for guidance, what practical solutions could be found for the
following policy areas: (1) race.relations ®2Y automotive fraffic congestion,
(3) water pol luh'on, (4) pqpuloh on pressure,and (5) control of ecoflomic growth?

3 A
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Why should the ethics of science, or the effect of sclence upon ethics, -

/ .
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TOPIC 10 PERSPECTIVES ON LIFE: TELEOLOGY. COSMOLOGY, REGION

. "When sociefy commands the- meqps to~ do almost anytbing it wants, value
judgments of ends are _cmciql,"] FheVery successes of science and technology

ave brought back to the forumof public policy considerations of goalsand 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 fof determining what goals should be pursued or what values served..
And by implication, but also sometimes directly it has undereut, or at least opened

to question, faith in the validity of the social goals of traditional societies and .

has treated teleslogy 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

- \%@ value judgments depend upon what men think is important in life, upon

~Scriteria for goodness and ness and upon beliefs conceming the destiny of man,
it 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. ' ‘

1

The study of public policy for sclence and technology must, therefore,
ultimately confront questions of purpeses and values that are the subject matter
of philosphy and religion. Cosmology and theology are not presently considered
to be subject matter for public policy studies. Goverggnent in the open democratic
sociefies of Western civilization has almost ceased to consider these matters ap~
propriate subjects for public policy action. And yet, where concepts, values, and

beliefs concerning manand nature involve cosmological or theological perspectives; .

. the study of pyblicpolicy for scienceand technology mest take cognizance of them.
For these ‘assumptions and attitudes are’a part of the context within which policy
with respect to science and technology will be-made, and they will influence

) (mdq; often indirectly) the outcome of policy decisions.

1s it a feasgible 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 diversity were encouraged?
* Would the public welfore indeed be served and a better foundation for science
policy be provided if Afﬁe gap ’befwee'n 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 eo ences of such cultural incongruencies
as can be identified would be a significant task for policy studies. Of gll the

subject matter with which the study of science, technology and public policy is
concemed, this areq of inquiry is surely the most advanced in its intellectual

and “multidisciplinary demands.

- ,

TRobert S. Morison in Daedalus, 96 (Fall 1967), 1223,
. . T, ‘
. . . « . .
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REFERENCE KEY

A4

TOPICAL OUTLINE

a | ' -
l. Primitive Aﬁen’pfs to Comprehend the Universe and 25 8l 8794
Man s Place in It - : \ B47 B117

A. The world is full of life- ’
v |- Animism--life in both the organic and inorganic !/
realms . -
2. Man a part of a continuous spectrum of hfe--
from stones to gods v

-

B. The world is full of gods and spirits
1. Pontheism
2. Animal worship = Lo
3. estor worship : v

C. Man's/ru'le_as the creator of‘god‘s'

D. The functions of ritual"

, s
" M. The Great Religions: The Trenﬂowa@{ the Universal ] 116, 118
A. Significdnce of trend from tribal, familial and
civic religion toward universalism
B. Confr&sfing views of nature in ancient religions - N
. - - * -
" €. Residual elements of nature worship
D. Relatjonship between God and Nature
1. Universalism of nature and of God
2, Ubiquity of God in nature- ..
LIPS .
[I1. Religions as Alternative to Scientific Explanation 10
A. Cosmogony --the origin of the wor!,d ‘ ' .

_ B. Cosmology==the hature of the world
1. Structure and functioning of the universe

. 240 - '
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~

2, The naturg of the Creator(s)
3. Man's relation to the world and to the
Creator {s)

Patterns of life-~how man ought to live

1. Ethics-taboos-religious commandments.
2, Purposes--now and hereafter

3. Relafionships-=social and ecological

~

V. ‘The- Secularization of Cosmology in Greece

A, The early philosophers—Thales,
Anaximander, Anaxagorus '

> 1

-2.
e 3.

. Attempts to explcun the nature and origin

of the world in terms of first prmt:lples
First essays toward theories of mdtter
First essays toward theories of life and -

)

55

. evoluhon

B. SeCUlarlzghon of man's role in the world
. Plato~-the rational, considered
contemplai'ion of the nature of man
and of the good life
2. Aristotle-~the systematization of life
by redson and onalysns--the "golden
-+ mean"
K N
C. The rise of science as a scheme for secularizing cosmogony
% dnd oosmology 4
1. Aristotle-~theories of matter, motion, and =
causation==theories of knowledge
. .2, Continuation of the scientific tradition in
s the ancient world (e.g., Democrh'uc and
. Leucippus) )

- il

V Reintegration of Scientific Cosmogony’and Cosmology
into Rehgion h

A. The Dark Ages in-Western Europe:

loss of anciert 28
knowledge and attitudes of inquiry .

¥

‘ ’ . . \ e L 241
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|

» - <

. Dominance of faith anB dogma
"2. Religion as conservatot ond interpreter
of knowledge | T
3. Apocalyptic vision of imedieval 1
Christianity i . T .

el

L3

B. Advencement of knowledge in the Islamic
world and India==its conservation and
transmission to the West through Byzantium . -

v and Spain / - ) )

) s ! . .

C. Intellectualization of Western Christianity:" B45, B61,864,884,
philosophy and science become linked to - - " 91 y
religion : o
1. Sch8lasticism
2. Alchemy : .;’
3. Medievaf Christian theology- L

« . d total theory of knowledge ' -

4, Historical persistence of )
Aristotelian thought

4

. VI. The New Secularization: The Renaissance, the 75, 106, B3], B64,
Reformation, and the Scientific Revolution " B120

"A. Retrieval of ancient science and ) .
_philosophy through contacts with ; .

the Islamic world

B. Shaking the Roman Church's claim to - . ‘ .
authoritative kiowledge

C. 1543; Copernicus and Vesalius \ \
D. The trial of Galileo o . .6, 57, 88'9

1./ New Models of Man and the Universe: 44, 62, 66,67, 78;
The Diminution of Man and Society . 93,104, 117, B25,

B66 o

. A. The physical mollel of the skies-- - .
' from Ptolemy to Copemicus, Kepler, i '
Newton,
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B. The age of the %earth==from 6, 000 years
to billions of years==Buffon, Lyell

'

C. The biological nature of man—Descartes,
Buffon, Lamarck, Darwin,” Mendel

D. The concepf of an infinite cosmos
E. Rise of deterministic theories of behavior
and of society
VIII. The "Warfare" of Sc ":e with Theology

A. Challenge of science to religious
efforts to explain everything

B.. The modernist —fundamentalist controversies
B>

C. Rehglous attempts to assimilate the findings
.and spirit of science
. 1. Revisionist fheologles cons:sfery with

pos‘?wushc science

Z. A synthesis of science and rehglon
problems and prospects

3.. Attempts to blend rdhgion and science m
a grand cosmologlcal scheme (e.g.,

Teilhard ‘'de Chdldin)
s : .

D. Science and scientism: new faiths?

IX. From Newton's @aics to Elnstein's Relativity

? £

A.. Interpretations and implications*of scientific
concepts of relativity and indeterminacy .
1. Reinterpretatiéns of so-galled scientific -
! "law 1]
2, " Philosophic implications of "randomness"
in nature

B. Impact of evolutionary theories of the cosmos
.

'.'A“‘é 243

-
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38, B1l, B38

32, 36, 77, 90,826,
B48,B121
15,30

B67, B69

" B3, B2l, B33 °

12, 16,121,832,

B112

76
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o

. Competing concepts of the origins

of the Universe

. New meanings of old concepts of

time and space

. a. ity
" b. W¥inity

X. Man and the Macrocosmos: The Effect of éosmolc;gy

. Paradox of a bOUndless but fumte -~

universe -
Concept of a regeneranng and
indefinitely expandlng umverse

>

N i
H
)

«?

Upon Attitudes Toward Society and Politics' "4

A. “Effects of time and space concepts

1.

"2,

3.

Is the universe so disproportionate to .
human experience as to have no effect
on social behavior? .
What evidence is there of an effect.of
cosmology Ip?n relative values? ~
Who is affected by concepts of the
cosmos; what secondary effect, if any,
would influence political behavior ?

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?

. What effect does the possibility of

- alien and pathogenic forms of life .

have on the control of space exploratian?

C. Reinforcing effect of cosmology upon the
scientific study of religion

. Comparative religion and‘textual

€riticism | .

. - Dead Sea Scrolls and the origins of

Christianity:
Cosmological controversies, scientific
and pseudo-scientific

A7 7: B
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\‘\ : '« Perspecﬂve‘s on Life: T:éleologx Cosmology R'eligion . . 28§
'_'/ ., = t. . ) ey
Ly . ", LEADING QUESTIONS ...T
- . . :
)/ ‘ 0 , . - T ‘ ) B %
. X Is cosmic evoluhon,nrrelevont to human social needs and values? If so,why

do. oH great rehguons tocufly or explicitly” odopt a cosmology”

2. Has the growfh- of science' changed docf&me in the ma|or rellglons of »
Sy Europegn civullzd'non? Has |t chonged the role of rellgion in ‘civilization -
w °  genera ly" . . ‘ .

W 3. Can scnenhfuc m’efhodology be applied o religion or the directing of
- * mankind's fyture? In what respec‘? What. are the Timitations of science
? .in this tOsk? : L) -t : '

. . L ] A
4, - Has science genera'red a oorﬁprehenslble cosmology? Have the wor}d’,,
religions any futore in the area of cosmology? Can science fill the- goal-

making- ond paﬂern-—mokmg fynchons of rehg;on? ..
5" BIShQ'%'ey (jn Boofh Rellglon Ponders Scnence) orgues that smenhf’c
le?

v - success fometimes makes religion necessary. Does his posmon seem just= -
ifiab n what groupds?’ . .
! .86, . What doe he following statement by Albeit Schwelfzer soggest regard-
ing- the 3kt of science and cosmology? "Md| events that ‘occur
v gwitHin ndtions and “within manki in be traced to.spiritual couses .
. contgined in the'grevmlmg attitude t ward life! (Out of My Lifé and
. - Thought, Chopter 13) , o 3 K

7. Paul T1||ch has' written that "space ‘exploration in the demOcrotrc world
strengthens the antfdemocs elements. .and " . .it contribdtes
gredtly to.. .thagrowth of esotefic groups who through gheir knowgedge

" \ , - and, inventiveness, far surpass what can be reached even by highly learned
. and produ,cfge people. ... ' What ore the political nmphcahons of this
: vnewpomt?‘ S : ) .' i

’ ;_8. What might be thp effects upon the Acuences of greater rehgm& upon
scienfific knowledge fof .guidance ir.matters of life-stylés and ethics
Specuf‘caﬂfhow would the socual and behavuprol sciences be offected?

- 9. Whaf are some of the possubl'e amphcaflons ‘of exoblology for human .

&' welfare, values, and rellguon? . o e
‘ . J
L , 10. Haw 'does. the_grand evoluhono'ry fhes;s of Teulhard de Chordm reconc:le .
Le . sclenca Ond’rehglon? . - (
% Y . ~ o
. ‘ '\‘l «.‘ ¢ ' . " ‘ ' : . ) 265 . ‘ | * ' '.ﬁn rl ? :
¢ EMC ' ) ' ‘. . MY o . ,-,T ) /.A 0 ’ , 7




%
.-

. ® TOPIC 11 PROSPECTS FOR A*PRACTICAL SCIENCE OF HUMAN SOCIETY

. ' - . = i ' ' .. ? N
~ - Anfhropo|ogy is a £cnence of man, but.it has ot deve|oped-‘ include.
\ “all aspects of human behavior. Alttrough more. is now known about mangthan '
L has ever been known, it is apparent that we .are yet a™long way from a com- L
prehenswe and valid scignce of mankind ‘or of human’ socnefy) -
; .
o Under Topnc 01, Changirig VIM of Man: The Mnrror of Science, it was"
s _ obs!arved that the mirror of science reflects partial and dlspcrufe imqges of
- . mah. Knowledgegof specific aspects of «human behavior exist{in depth in
= - pm-hcular sciences. But between these sciences there are undeveloped areas
in ‘which humgg, behavior is poorly understood. The extentand depth of these’. _
R areas is not easily sormised. It is obviously difficult 'to asseswethe importdnce. * o
" of knowledge that one does not possess; and, in ‘the vobsence ,of an adequate “®
‘ ”bluepnnf" or description of the total man, it is |rrmss|b|e to estimate the depth o
"or breadth of ‘our ignorance. We can be redsonably sure that there are large -
aregs of ignorance concerning man, because of the large number of guestions.
concerning his behavior that no presefit science seems able, to answer. Some
of these qu’eshons may be attacked through ‘a- b*denmg qr branching ou f
existing sciences. Other questions can be answered only through’ cooperat
or synthesis among tthe sciences. I a -science of ‘mankind " car# be created, it
would fherefore seem that ‘it must be a wper-scuence--e}nbrucm&nosf of .
_ " the social sciences and thé T\umamhes and based upon the biological dnd - .
S behavioral sciences. : .
N ' ' v - ' /
An essential condmon for a scnen;eof human socwfy)oﬁld be_a pervaswe
. n . desirein the universities that such a science be developed. Beyond this there
s must be ‘social -acquiescence, sbmething 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 thoughy, self-understariding
has been sought by particular individuals. This general lack of reflectiveness
may" have been a source of strength i traditiomal societies where unquestioning.
* attitudeg reinforced social stability. In the technescienttfic world, howevep this

oo ¢ lack b perpective -on. -oneself, and on society, can become as seridus a threaf
e -to and personal freedom as the. possessloﬂ' of dangerous know{edgb by .

|dUa|s

~

-
: As scuenhf'c knowledge rogardnrw humon pgonahty grows,an& fhysea
“to manipulate it increases, the unreflective man becomes evermore vuinerable,
D to gortrol . by |those - who understand how to.manage: his behavior. Science has
2 “already beer enlisted fo influence attitudes and actions. Politics. and advertising
. -have ,now become exercises in_applied psychoLogy There is yet no proof that a
- society made up of autonomou nsible, selfractualizing individualsjs possiblé.
- We can dhly guess at the possibilities for a truly free society in the abserice of
«  fullet and more generally diffused kn e’regarding mankind, But we cannot
v be sre that fhls knowledge would necesswily resulf in a happler society, ‘
. . R * T S W .
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TOPIC 11 PRQSPECTS FOR A PRACTIEAL SCIENGE OF HUMAN SOCIETY
‘ [ Y B

TOPICAL OUTLINE . = REFERENCE™ KEY

i
|. Why A Practical Science of Human Society? - 45,69, 77, 78,104,
: 118,132, 144,194,

A, A means to self-knowledge 200

B. A boasis for the appraisal and solution of ;
social problems

»
~

. A response to conditions suggesti
desirability of incregsed attentij
scientific understanding of the/whole
~ man in society
1. Apparent growing incid¢nce of
" sogial stress
2. Narrowing margin for error in
social and environmental policy
decisians
. Growing belief that the beneficial
agvancement of science d&pends on
ise social guidance .
certainties regordmg the possibilities -
trarsforming the nafure ‘of man
fociety through science - - - :
. Growing possibilities for the "scientific" ma~
nfpulahon of human behavior (cf. Toptc 02) "

. A _basis for_ guifling ’rhe future evolutSon of
humclmfy v
\ ) ,
< e . N |
1. Obsfacles To A Sc1ence Of Humon Socuefy . w25, 62, 89 108,
' . 135
LA Psychologlcal feasibility: - Caran W '
organism--man--~ob jectively sfudy'
his own behavior? o
‘4. Is man psychologically’ capable
. of self-study? ‘
2. Can cultural barriers to self~knowledge -
be frcn’scended? '

-

&
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a. Does culture exist independently of 49 56, 200 _

; and uncontrolled by organic % evolution?
. b Does science create its own super= Yo ’
culture in which self-examination |
does not threaten "cultural" values ?

C~ B. Socnal acceptance: to what extent will _
societies tolerate critical examination of : -
themselves?’ '

. 1. Sources of frequent opposmon tof 20
3 ‘scientific appraisal of human beKawor
\ . a. Political ideology / - L . ¥
b. Religious belief / A ’
c. Economic interest M o ‘ !
d, Educational bias . \\) c &

e. Social'conservatish
' 2. Social factors encouraging mveshgahon
¥ {and criticism) of society

a. Socially perceived threats o social
welfare and stability but. may also
induce represtive behavior)

b. Belief in the possibility ‘of increcsing
human capabilities and productivity *
{drguments for education, trainifg, .
‘psychology of leaming, etc.) .

c. Moral and ethical concern over
alleged "social evils" : \
d. Hope of contwolling or dominating .

. other individuals, groups, or nations

through ‘a superior pSycho-technology C - .
(ct polc 02)

C Methodologlcal difficultiess Can the - 16 34
- complexities of human existence be given
a valid synthesized interpretation? |
% 1. The prdbfem of conceptualizing the
"whole man" through science
g Diversity of specuahzed approaches
" among the sciences '

" . »  b: Llack of adequate unifyi . > 27 '
, * connecting pringiplés (e. j, a general : .
N JSystems theory for human behavior; but note —

. the efforts of several ."schools" of ‘behavioral
i T . 'theory to advance such theories)’

L

- - £

" i

\‘l‘ . '.‘. . (p(\ ;»
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RN ) " c.. Formidable complexity of human
e behavior=-man and society as co . >
systems within systems within
systems
2. Problems of othmmg a valid perspective 124,126
. on human behavior »
- a. Time, the short span of human ljfe and '
L 4 . " the distortions of menfory o
' & ° - b. The liabilities of historjography
' (eg.,biases of pnorl s, data,
] interpretg®idns, evaluations) : N
c. Socfal’pressures in any era to think 137
"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 explonahon, the difficulty
!verlfymg man's present position on a
- jectory of history .
3. . Problems of discriminating between the 32, 44, 50,115
conditions of action or direct—problem
solving, research and so-called basic or
weneralized research -, )
,a. Problems of distinguishing "basic" :
* and "applied" research similar to those '
. encountered in natural sciences.
¢ b. Action research usually occurs in an ' 66
environment of contention and dominance
of emotional over rational factors
" ¢% Policy research occupies an intermediate -
position between investigation of
“principles" and solution of specific
, "probléms n
) *-d. Action-oriented research especially 1 14
susceptible to ideological or political =~ ¢
bias--its scientific validify is suspect, : r

i ‘Q ' . . although its secial value._mgz be very
o -
)

L)

great
" .e. Need for strong connective relationships -
_ ‘between action research and "knawledge"
fesearch to safeguard the validity of the
first and the relevance of fhe second

‘ ‘ ‘ ’ '270 ‘F ‘.’ , ,'Nl | ’l;
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Ill. Conditions (ionduciﬁe toa MoréAdequafé Science 144,146, 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 :

. Adaptation of the research environment—
universities and funding policies—to_
encourage synfheslzmg and multi-disciplinary
investigation

-

. Social a¢ceptance of the dependence of
human welfare and sa‘fety on the continuing
growth -of knowledge of self and socnety
1. Historical record suggests that man's

beliefs and attitudes have long been
sufficiently dangerous to require overt
control

More knowledge may, or may not, make
the world safer for humanity, but it is
required to overcome many existing social

problems

-

. Recognition fhat fhe advancement of a science ,
ot sciences of man may follow.a pattern and
methodology dlstmc—r)?dlfferent in certain
. respects from those famlllar 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 specifnc
~and clearly defined than in natural science
- b." Amount of knowledge required, parhcularly
span of l&\owledge, may be much gréater in
social sciences

T
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. v
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
critical factor in advancement of social sciences
. Reconstituting of relabonships among the
social agd behavioral sciences will be a -
necessary phase of the development of a -
science of human society .

IV, Limits and Risks of a Practical Science of hHurﬁSn :
Society

A. Limitswof human intelligence
1. Comparative limitations amdng population
2, Comparative limitations among ingviduals
3. Limitations encountered in practical
application in contrast to theory

Limits of humian abi{jty to coordinate and

cooperate in societies expanding indefinitely
in size and complexity - .

L:m:t; imposed by-the physical world \
i .
.. Risks of “dvdnced practical knowledge of }
human social behavior
1. Monopoliztion and tyrannical misuse gy
of knowledge : \ "
2. Hunfan despondence, loss of verve
3.gminducemhent to an exaggerated
anthropocentric view of life and

and the cosmos ol .

.
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Prospects for a Practical Science of Human Society

LEADING QUESTIONS
\-/‘ +

What are some of the tests for the validity of a science (as distinguished -
from an individual scientific proposition)? How might thiese tests be applied
to, fhé"scwnce of human socnefy? . ,

What are the principal reasons that a comErehenswe science of human
society has not developeq? What facfors might influence such a develop-
ment in the future?

~

What z(iden_ce $uggests that science, can franscgnd culture? Does science
do ‘this by creating adculture of its own? If so, does this invalidate the
proposmon that science can transcend -Culture?

What are the principal psychological impediments to fhe scientific sfudy
of man? To what extent are they culturally conditioned?

z

_ Is the backwardness of the "humanistic" sciences traceable to the difficulty
of verifying their datq, or is it primarily the result-of insufficjent attention?

’

,

Isthere a significant .difference between quantification and mathematization
of social research? (Note in reference to Lewin [Field Theory in Social
Science], and dlshnchons drawn by Cassirer [30~31]) Has confusion be-
tween these two methodolpgies confnbufed to fhe misuse of sfcmshcs in
social science?

How is action research in the social sciences distinguished from the
advancemenf of knowledge in the abstra¢t? What relationships are there
between these two aspects of inquiry? Is the relationship comparable to
* so~-called pure and applled science? . .

. What changes it academlc organization would seem to be favorable to

the development of a science of human society? DoZme proposed sciences
of eiconics, eklshcs, humanics, zetetics, etc., indicate deﬁmencnes in fhe
present organization of knowledge? g .

Career developmenf fellowships are awarded primarily in the natural
sciences. Should they be much more widely available in*the social sciences,
assuming that the resulting benefits might be greater? \'hot would be the
: basns, for fhas <:ssumphon’>

Would an advanced science of human society inevitably be ‘practical "
(i.e., applicable to human affdirs)? .

Kl
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