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THE CONSERVATIVE CHARACTER OF SCIENCE AND TECHNGLOGY

Carolyn I1tis

Carnolyn I1Ltis has fjust compleied a wvear as visiiding
Lectunen in the Collegiate Seminar Program at Zhe Und-

versity of California at Berkeley

(422 NEWS & NOTES]).

This falf she will be feaching in fthe Natunal Sciences
Interndisciplinany Program af the University of San Faah-

claeo.

In addition fo hen innovaiive teaching, she has

pubfished and presented numerous papers cn the history
0f scdence. This paper, which foflows,was cnlginally an
Linvited paper presented Zo fhe Amenican Physical Scedledy,
Anahedim, Califchnia, January 1975.

ABSTRACT

The ways in which science and technology can function as a conservative
force beth in current social and political problems as well as in history is ane
of several themes being explored in a University of California, Berkeley science

and society course, "The Technological Culture,"

The theoretical framework for

the course develops the presuppositions of mechanical and holistie philosophies
of nature and investigates the manner in which world views can articulates and

justify the social and political interests of certain groups of people,

Exam-

ples studied include seventeenth century society and the rise of the mechanical
world view, the interactions between technology and the state today, and the

Yenergy crisis,"
explored,

Alternative uses of technology and views of nature are also
The course is part of a program of intensive seminars for under-

graduates who participate in faculty reséarch investigations of current social

issues and their theoretical historical roots,

The interdisciplinary character

of the research problems is emphasized by the collaboration of faculty and teach-

ing fellows from two different but complementary fields,

Pedagogical methodol-

ogy includes the use of small student task forces to develop areas of the larger
investigation, emphasis on writing and research methoeds, individual student re-
search papers as well as a group seminar report, and group self-evaluation.

In the face of today's energy cri-
sis, environmental deterioratien,
population explosion, and an anti.
science sentiment in the general publie,
many science teachers are attempting to
bring social issues into the teaching
of scientific concepts. Often this is
done by pointing out the beneficial
- uses of science, medicine, and technol-
ogy along with their potential for
solving world problems.-the technologi-
¢al fix, Another method focuses on
legal controls, government agencies,
and policy making groups te control run-
away technology. Still another stance
is to save science by demonstrating
that pure science is itself neutral and
“is distinct from its technical applica-
tions, These apprcaches neglect the
social and political causes of -

technological problems and their his-
torical development,

Through my own courses on science

- and society I have become increasingly

interested in ‘the ways in which science
is used to reinforce the interests of
those groups and classes in positions
of power in today's society and to
militate against the conhcerns of the
poor and powsrless., As an historian
of science with a research field in
17th century science, I have looked for
the origins of the scisntific world
view in this same conflict of class
interests,

The significance of this approach
ls that it demonstrates the ways in
which scisntific theories znd world
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views can be developed by social class-
es and therefore have a political
component which reflects their needs

and justifies their economic interests,
Thus the mechanical view of nature gene-
rated in the 17th century was an
interlocking complex of mechanical laws,
& corpuscular theory of matter, and
philosophical assumptions concerning the
law of identity and the certainty of the
mathematical method, Politically it :
functioned to legitimate the uses of
machine technoclogy by a rising capita-
list middle class,

This mechanistic mode of viewing
the world spawned in the 17th century
has continued to dominate and justify
technological, political motives and
methods in the U,S, today, The philo-
sophical and political meaning of the
mechanistic model as it developed dur-
ing the scientific revolution and its
implications for our present society

~are one of the themes being explored in
my course, "The Technological Culture,™
This course is part of a program of
intensive seminars designed to investi.
gate current social problems and their
historical theoretical roots., It re-
lates 17th century scientific develop-
ments to the problems of science and
society today. : '

The scientific revolution has been
glorified by scientists, historians,
and humanists alike as the emergence of
a rational objective empirically veri.
fiable and repreducible methodology,
through the technical application of
which humanity could improve its social
conditions and progress towards a
better life, Almost universally,
Galileo's science of mechanics has been
hailed as the breakthrough in the
mathematical description of motion,
Bacon's New Atlantis as the model of a
scientiflc reésearch institute where the
empirical investigations of scientific
administrators are turned into useful
applications for the betterment of man-
kind, and Descartes' mathematical
method as the objectification of the
world of quantities and the banishment
of qualities and teleology from the
anzlysis of nature, Finally according
to scientific folklore, Isaac Newton,
the lad from Lincolnshire, son of a
yeoman farmer who went to Cambridge

"University presented to the world, in
the Principia Mathematica, the supreme
synthesis of all these new progressive
trends and set science-.-its method and
the mechanical world view--on a firm
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basis as the paradigm for future re-
search, Those scientists and
historians who have dealt with the
internal history of the discoveries
attributed to these great sclentists,
or ths psychelogical motivations be-
hind their published work, or even the
social factors leading to the forma-
tion of scientific societies have by
and larpe accepted the objectivist
value-free ethos introduced by this
17th century scientific woerld view,
the validity of its interpretation of
nature, and the glorification of the

Tole of science in today's sopciety,

If instead of asking questions
about the scientific revolution whose
answers serve to perpstuate this
social eulogizing of science in the
service of mankind, we ask questions
based on other more radical sccial and
pelitical assumptions, we arrive at a
quite different interpretation of the
scientific revolution which peoints up
the emergence of science as a conser.
vative social force, a role which it
still plays today. The class struc-
ture and political context out of
which the 17th century mechanical
world view emerged provides the basis
for this reinterprestation,

Although time prohibits a full
scholarly development of this view-
point, let me briefly indicate the
approach such an investigation takes
toward major figures of the scienti.
fic revolution as Bacon, Descartes,
ffiassendi, Hobbes, and Newton, before
turning to their implications for
science today,

Francis Bacon rose to power in’
England in the early decades of the
17th cenatury under James I, a monarch
whose political policies were sub-
stantially more conservative than
those of his predecessor Elizabeth I
and who as James VI of Scotland had

-written a treatise against witcheraft

and demonology. In the early years
of his reign he altered his prede-
cessor's mild witch laws by imposing
the death penalty on anyone found
practicing witchcraft and passed
antifeminist laws against insolent
women found wearing the broad brimmed
hats, pointed doublets and short hair
of the male citizenry, A middle
tlass controversy over women and sn
outbreak of witch trials whose vig-
tims were mainly lower class women
occurred during Bacon's early ysars
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of association with James I, the reper-
cussions. of which may be seen in his
analysis of the natural world.

Bacon's writings reveal a naw tyne
of metaphor used to describe nature
which had previously been viewed as a
nurturing mother in whose womb grew the
¢rops and metal ores necessary for hu-
man survival, Bacen states that
nature's womb harbors secrets which
mist be wrested from her grasp, Men
must not scruple to "penetrate into her
holes and corners,” to examine nature
with interrogatiens and "to conquer her,
subdue her and shake her to her founda-

tions.,.." She should "be bound into
service," "put ia constraint” and
"molded by the mechanical arts."™ Nat-

ure shonld thus be put on the rack and
tortured to reveal her secrets, an
attitude strongly reminiscent of the
witech trial procedures rampant at the
time, The justification for the domi-
nation and control of nature therefore
appeared in conjunction with Bacon's
empirical method,

The idea that nature could be domi-
nated was strengthened and supported by
the revival of ths atomic theory which
viewed nature as dead passive particles,
and the development of the mechanical
world view beginning in the late 1720's

“.and 1730's in France., This philosophv
was introduced by Marin Mersenne,
Pierre fGassendi, and Rene Descartes,
all of whom were in close communication
and reacting to rapidly changing French
sccial conditions.,  Their ideas apnpear-
ed during the same years in which there
were numerous peasant uprisings over
food shortages and revelts against
government tax increases. This was the
period cof growth of absolutism under
Richelieu and with whose intellectual
circles the mechanical philosophers had
important connections,

Mersenne, Rassendi, and Descartes .
developed their philosophy in reactien
to ideas of the hermetic philosophers,
magicians, Rosicrucians, naturalistic
philesophers, skeptics, and atheists
which were perceived by them to be
sociglly and intellectually dangerous,
Paracelsus and Campanella, for example,
identified with the peasants and lower
classes, . Bruno held heretical anti-
hierarchical ideas about religion and
nature, and the Rosicrucian philosophy
was dedicated to the exposure and im-
provement of sccial conditions and the
healing of the impoverished sick.
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The mechanical shilosephy segmen.
ted the wovrld into inert passive
particles, viewed change as the re-
arrangement of these inactive narts,
heid force to be external to matter
rather than internal and hyvoethesized
that motion was ultimatelyv supplied by
fned who created and supervised the
world, The machine metavhor reinforced
the need for stabilitv, identity, and
external control as an antidote ton the
unstable social conditions. The noli-
tical implicatinns of this pailosonhy
were nointed out by Descartes who wrote
te Mersenne that a king sets up laws in

his kinpgdom just &as Aod sets up laws in-

nature, They were further develnped by
ilobbes,who in reaction to the chaos,
anarchism, and "masterless men" rampant
during the English Civil war argued
that an artificial state, the Leviathan,
must be instituted to nrevent the chaos
wrought by men living in the state of
nature,

Isaac Newton was born in 1642 as
the English c¢ivil war was breaking out
and the chaos it wrought formed the
social setting of his bovhood. Amid

the fight hbetween Royalists and Pariia-
-mentarians another fundamental

confrontation was occurring between the
propertied landholders and lower class
laborers, craftspeonle, peddlers, and
landless peasants turned wanders by the
enclesure of common lands. The Restor-
atinn of Charles IY in 1660 which
brought 2 return to the values of the
0ld monarchy was szcon follawed bv the
granting of a Charter to the Roval
Society, and the beginnings of the
institutienalization of science in

"England, . David Kubrin's pamphlet

entitled "How Sir Isaac Newton Helped
Restore Law'n Order to the West,"
demonstrates the ways in which emphasis
on the study of science, cosmolegy, and
natural law can reinforce the sought-
after stability in the social order,
Majer intellectual developments in the
search for certainty in 17th century
law and science occurred simultaneous-
ly, often through collaboration among
scientific virtuosi and lawyers who
were Roval Society members,

The cosmological metanhor of the
universe as a2 vast ¢locklike machine,
the motion of whose marts was orderly
and predictable reflected the increased
use of machines in the mining and tex-
tile industries. Theé machine metaphor,
utilized to explain the motions of the
human bodv and of animals, reinforced
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the use of human labor as parts of a

growing industrial machine system, The
protestant ethic sanctioned the accumu-

lation of capital and profit by the
elect, those chosen for salvation,

We can begin to see how mechanism:

represented an ldeology which unified
scientific, religious, and political
theory and which justified and suppor-
ted the needs of & progressive rising
.middle class of entrepreneurs whose
interests required the domination of
nature and of people, A scientific
world view can thus funection as a
conservative social force helping to
maintain the stability socught after by
the elites in power and te militate
against social change and the assump-
tion of control by the lower classes,

Despite developménts in quantum
and particle theory on the frontiers
of physics in this century, the mech.
anistic model continues to guide
technological and industrial develop-
ment today. In The Technological
" Speiety, Jacques E1lul has pointed te
the techniques of economics and the
mechanic organization of specialties
inherent in and entailed by the mach-
_ines and mathematical methods them-
selves, The calculating machine,
punch card machine, microfilm, and
computer transform statistical methods
and administrative organization into
specialized agencies centered around
one or more statistical categories,

Econometric models and stochas-
tics are techniques used to operats on
the statistical data in order to anal-
yze, compare, and predict, Attempts
to predict reactioms by the public
through the stochastic calculus of
probabilities may make a public in-
formed of its conformation to a trend
act in the inverse manner,

"But the public,” says Ellul,
"by so reacting falls under-
the -influence ¢f a new pre-
diction which is completsly
determinable,..It must be
assumed however that one re-
mains within the framework
of rational behavior. The
system werks all the better
when it deals with psople
who are better integrated
‘into the mass.,.whose con-
sciousness is partiazlly
paralyzed, who lend them-
selves willingly to statis-
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tical observations and systema-
tization."

The attempt to reduce human behav-
ior to statistical prebabilities and te
condition it by such psycholopical
technigues as those developed by B, F.
Skinner are manifestations of the per-
vasiveness of the mechanistic mede of
thought developed bv the 17th century
scientists, The technological scien-
tific elite constitutes a semarate
society with access to private know-
ledge and vocabulary attained through

vears of specialized training, which

excludes even the well educated public
and renders democratic decisicn-wmaking
virtually inadmissable,

" Technology today primarily serves
the interests of the corporate entre-
preneurial class and the state through
the symbictic relation between govern-
ment and industry, Econcmic and
political stability can be maintzined
through. defense contracts parcelled out
to large corporatinmns and subsidiary
industries and the participation of
representatives from both spheres in
technical construction and implementa-
tion decisions, University scientists
such as the Jason Committee who advised

" the Pentagen on the construction of the

electronic battlefield in Vietnam help
to perpetuate these interests by

"accepting military and industrial con-

sulting fees,

Today's "energv crisis furnishes an
example of the wavs in which entrenre-
neurial interests resnlt in environment-

“a}l deterioration and the¢ neslect of the

needs of the working nublie, Mut of the
1976, $1, 237,000,000 hudget of the Ener-
gy Researcn and Develonmental Administra-
tion (ERDA)Y, $1,000,000,000 went to the
development of nuclear fissien (87.8%).
Rovernment support for nuclear nower and
the policy that nuclear fission iz a

safe energy source feeds tihe shortcr time
scale for the apnearance of large short-
term corporate profits in the fission
power industry. Fusion and solar nower
research account respectively for only
9,7 percent {§120 million)} and 4.6 nrer-
cent (557 million) of EDRA funds, Fusion
and solar power research have been vir-
tually ingnorsd bgcause implementation

6f these sources requires enormous cani-
tal eutlay and much longer amortization

1Jvass Eillul, The Technologigal
Society (New York: Random House, Vin-
tage bDooks, 1964), p. 165,
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of capital,

feothermal funds amcunt to anlvy
$28 wmilliaa, or 2,3 nercent of the
budget, Government leases for Califor-
nia lands containing potentially cheap,
geothermal energy scources in the last
two years have been bought by the major
0il cowmpanies. Shell 0il bid close to
$5 milliion for the initial lease of
2340 acres of government geothermal
reserves, Others went to Union 0il of
California, Signal 0il, and Occidental
Petroleum, with all bids going to less
than one dozen oil companies, The two
exceptions wers a California rancher

and a Northern California Public Power
Agency, Today o0il corporations not

only control the U,S, o0il reserves,

but also 72 percent of the natural gas,
50 percent of the uranium, and 30 per-
‘cent of Ehe coal reserves in this
country,

Although the bilame for the znergy
"crisis has been placed on the public,
the need for these large energy expen-
ditures has been created and built up
by corporate growth and board roonm
decision magking. But the energy short-
ages to come will mainly affect the
lower and niddle classes,

The mechanistic ideclogy of the
17th century still functions to sup-
port the manipulation of the public
into the need for increased energy
through corporate eéxpansion and the
deterioration of the environment to
meet these ends,

The mechanistic model also deter-
mines the prevailing mode of science
teaching where the teacher is the ex-
pert 2nd the student a passive regeptor
of certified knowledge, Science and
'society courses present 2z challenging
opportunity to break away from this
technique of control over both infor-
mation and people,

In the Collegiate Seminar Program
{a group of small intensive 10.15 unit
seminars) students and teachers parti-
cipate in the learning process together
by defining the course as an investi-
gation in which all members are
interested in participating. - Students
and faculty both take part in the

generation of new courses, AS Con-
wvenor of the class the teacher has

background, perspective, and leadership

2Source: Small Business Comnmittee,
92nd Congress, 1971.
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ability, but does not necessarily know
the answers to the problem at hand,

The teacher may present initial reading
suggestions, but as the course proceads,
the internal energy and collective in-
tarests of the group help to determine
the direction of the investigation,
Both students and teacher may suggest
readings and tazke responsibility for
the sharing of relevant information.
The participation of students in the
teaching process helps to build self-
confidence and break down hierarchical
barriers to learning.

We have found that breaking down
the seminar into small student task
forces to handle parts of a larger pro-
blem can be a very successful teaching
technique, During a 2.3 hour seminarx
meeting small groups of 3-4 people can
meet separately for 15-20 minutes to
generate facts and datz around one of
the interlocking themes for the day's
discussion, When the groups raturn to
pool information a jeoint analysis of
the particular gquestion under investi-
gation is possible, These small groups
can be less alienating to shy students,

Since the program requires exten-
sive writing with one long research
paper per quarter, small workgroups
formed around related topics encourage
the sharing of information and re-
sources, In addition to individual
research projects each seminar, at the
end of every gquarter, pre

An important aspect of seminar
work is the process of criticisme.-self-
criticism, held at the end of every
class or during the session if called
for by a member, Its purpose is to
raise conscigusness of the group dis-
cussion dynamics ‘and improve ways of
operating together, The teacher may
suggest things she or he could have
done differently, point out positive
dynamies, and accept criticisms bv stu-
dents for talking too little or too
much, Students may peint out %o other
students ways in which they hindered
or helped the discussion. Shy students
can be asked if they would like to be
encouraged to participate or would pre-
fer to be left alomne,

Goals of the program are the
creation of a non-alienating learning
community in which decision making is
a group Proless,
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These methods suggest an alterna-
tive view of society and of nature, the
presuppositions of which may be called
holistic, This theory holds that aill
parts of a group-or system are of equzal
value and wutually connected with every
other part in an ovrganic whole, The
whole is greater than and mors impor-
tant than the sum of the parts, The
internal source of a2ctivity makes the
System autonomous, dynamic, constantly
in flux, and adaptable, Chznge is a
continuing process arising from inter-
nal tensions rather than from external
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manipulation and control of the parts,

On a natural level, holism pre-
serves the integrity of the ecological
environment, recycles wastes, and does
not take profits from nature, On a
social level it makes regions and com-
munities autonomous with control over
theiy own Energy sources, technology,
and means of production, Technology
can benefit all people rather than the
favored few. On 2 political level,
decision making is an internal con-
munity process where all voices are
heard,

MOCK APPLE PIE:

THE CONVENTIGNAL

TEACHER IN AN UNCONVENTIONAL PROGRAM

Roger L. Welsch

In oun finst Lssue we featured thhee artioles onig-
inally published in THE CENTENNIAL EXPERIENCE: Faculity
Perspectives of a Cluster College, edited by Gene Hard-
ing, University of Nebraska-Lincoln., Here is a fournith
article from this collection. Roger L. Welsch i5 an as-
ddstant professon of English at the Univers ity of Nebras-
kha- Lincoln. He has written widely on Plains folhlone.

Mock Apple Pie

Break in pieces one and one-half soda
crackers and pour over them a cup of
cold water; let it stand while mzking
the paste, Put in a pie plate with a
little nutmeg, add a cup of sugar and
the juice of one lemon, vinegar may do,

Nebraska Farmer, January, 1877

_ In spite of all apparent logic,
some tastes--for apple pie and conven-
tional lecture-teaching, for example--
persist in an openly hostile, unyield-
ing matrix, 1In the ninetsenth Century
Plains pioneers insisted on gating
apple pie even where there were no
trees, much less apple trees, So, they
devised the recipe above, It is not
very good pie and it tastes only re-
motely like apples, but it was the
principle of the thing that mattered,
They were accustomed to apple ple, not

groundcherry pie or Jerusalem artichoke

pie or wild plum pie, They were com-
fortable with apple pie, even if the
resemblance consisted more of the sem-
antics than the reality, :

To some observers the persistence
of such concepts, in spite of all
apparent logic, is stupid at best, an
obstruction to progress at worst. Teo
them, all change is progress, To
others, no change is progress, and they
resist every innovation as inhérently
bad, In the case of education, I do

- not think I am overstating either case,

As a folklorist however I am used
to being surprised, but increasingly my
surprise is at the amount of tyuth in
the second view, I am more and more
amazed at how little change represents
true progress. That is why I could not

-write the lead sentences of the two

paragraphs above without adding the
hedge.phrase "in spite of all apparent
logic," I am struck more and more, as
I dig deeper into pioneer and Indian
life of the ninseteenth century, not sco
much by its primitive or superstitious
quality but instead by its fundamental
soundness and, conversely, by the truly
"superstitious” nature of the scien-
tist’s--or perhaps better, technician’s-
skepticism, . '

Two examples of some recent sur-
prises, representative of several
hundreds of sipilar experiences I have
had in the past fifteen years of folk-
lore research:

1) Planting by the Moon

It is a well known and widely
spread belief that underground crops,
like potatoss, are to be planted in the
waning moon, so that the moon will not
"pull"” the growth upward, and above
ground crops should be planted in the
waxing meoon, so that the full moon will
"pull" the crop upward, "like it do3s
the tides." -Well, those of us who know
eur way around this technological age
can easily explain how the mass of the



