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TEE CONFLICT WITHIN CULTURE

Lowis W. Jonee

This is the first of a series of six meetings devoted to the
genersl subject of "Science and Culture'.

These meetings are being ccnducted jointly by the science and
social studiss faculties. There will be two formal lectures by
members of these faculties at sach of the six meetings, after whioch
there will be & 30-minute panel discussion perticipsted in by the dis-
tinguished group of peopls you see before you on the platform. Ve
alsc invite the participaticn of the audience in the penel discussions
with questions and comments from the floor. Each lecture will be
rigidly limited to not more then twenty minutes and this time limit
will be fairly but ruthlessly enforced. Any precious pearls of wis-
dom which might be lost by this time limitation may later be brought’
out in the panel discussion. Except for the first and last meetings,
the formal lecture part of each mesting will consume the usual 45
minutes, after which there will be the usual b-minute intermission
before the discussion begins. At the first and the last meetings a
somewhat longer time will be used in the formal presentations in order
to give the chairman an opportunity to make a few oxtremely relevant
and weighty remarks.

¥y own particular function at these meetings, apart from keep-
ing order throughout and seeing that the discussion conforms at least
to the local standards of civilized behavior, is to get the mectings
off o a good start and to end them on a Lish note.

We have deliterately chosen as the subject for these meetings
the somewhat inaccurate title "Science and Culbure". (bviously science
is a part of our contemporsry culture. .ie heve chosen this pertioc-
ular title in order to emphasize what we believe to be the basic con-
flict in our modern civilizaticm, nemely, the conflict between the new
world of science and techrolegy, on the one hand, und the older insti-
tutions and ways of behaving on the other. What we are confronted with,
therefore, is a conflict vizkin culture.

By culture we meen the social heritage of men as distinct from
his biolegicel heritsge. Tylor defines culbture as "that coupler whole
which Incivecs knowledge, belief, arit, morals, law, susbom znl eay
cther cannbiiities cau habics acquired by men as o morbor of gnsiety”,
Sinwe in thie Jeriniiacna the use of material objsets is not moentioned,
I w2sh to eall particular atientinn to tlie fact *het there moucrisl
objireSs, ruch as crols ana —wehinis, or, 5 the encnonish would Ace
gcribe them, the "meaus of productioa” and "durable comtumats' goods
(houser, radios, piebures, und back wubs), cre a very imperhazh ers

of culvure. 1In other words, the physical piant of the Genoral Motors
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I have consciousiy emrhasized culturae
in this definitica, ev the rick of "'H srosaent with scne of my

collenguex, bersase 1t a2ias 1ol culgure;
perticulariy ia the last twe 3Jri-e& \ provinitaved
mary of vthe changes i osor adepli tus given rise

te the maladjustmonSe snd cultural iﬂgs witich I have gailed the con=
fiiet within culture.

It does not take a portisvlarly acute chserver, nor does nne
need be an alermiss, to realizs thut the cdsphive instiiuvtions of our
modern culture are vndergoisg profcand and even visleat change, Al-
though the econflict Ig o muywsided one, ana 1% is often diffrenlt to
decide who is fighting for what, T thind the ¢lash lu¢ essantialiy one
between the dynemic for~e of medsin heshooiosy aud the resiebant ine

stvitutions and ideolepiass handsd ucan Ir:

iz o confliet between an indivicualistis

ervy cnd an industrial teennolagy which b

ative. It is o confliclt belween an inlfus

potential preoductive carncity and a markol

It is a conflict. as Veblen rpninted oux .

tween on industrial teclmolisgy momned Ty enginesar: ipteined by
research sciontists and o chaotliv, ¢ u.uh¢v41 and espricioce pole

system manurJTateu by business msn, 1uwyer3 ond fipunclsrs. Finally,
I trust I do not need to tell y v, it is a corfliict bsiwesn human

needs and o whole system of traditionally enirsuched and ilegally sono=
tiocned vested interess.

If my diasgnosis is ccrrect, this conflict within our culture has
brought us to one of the g*eut decisive perieds =f change in human
histery comparcble in scops to the tragﬁi* on frem the eunltural syns=:
tisgls of {the Roman Broire bo that of Mediaevalism. We are living in
en age of *ronsision Lrom cne ﬂuﬁfzrd* synihesis ©o ansther. In con=
trasv to the rosy opitimiasm of tane 1%tk conrury with its basiief in
crderly pregress, liheral humaonditarianien, ond the benoficent working

igssz~falire capitalim 1. produce through free trode and free

ion univeorsal pecce and prisperiiy, ours comuemporary werlé is
hauwnved by a sense of impouding dcom. th tre lost world war Ifresh
in our meworlies, cad a miacr world war beine fougat out in Spoein, the
greab pewers are frarvically preparing for unother war on o even more
mognificent scale, After tw: contuaries of rapia industrial development
and o Tremendote increncte in our productive capaciuy, milliomg of peo=
ple in Westera sivilizaoti i cenditicn ol dia poverty.
Foscienm, liovicnal Ssoiall Yew Deal, and
ful assassinabion of ch"““ﬁﬁer
ecrimunists, wheo hove diseovered for the Lirst time tho moabe

e

inbterprotoiuion of ulanTJ, and hove endowed 1t with mystle sigaificance,
are all azpeets of Lhis eulboral eonflicts War, revolution, and classe
struggle are viclent forms ¢f soeial legislation whioh are resoited to
when lags in onc aspect of culture dam up the dynamic ferces ¢f changee



Z.

Social change is conshantly <%eking place peaceebly, but it alss often
takes place violenhliy, Eq ini sugity of the fMustratlion ard ﬁon§llct
within our eulture would lgad w2 to antielp rosn has seid,
that "for yeery So sumn the 3 T may be less
gurtiae Thero may de lscgs rsasunableneus, les undcruLanding, nore
violenoe."
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The specifis charasteristic of our present culiurs which dis-
tingnishas it fron all obher culblnrog of whiuhh we heve kacwloGge i
the extvout of its dorendencs ab reast v its materfel gupport con
the rabtural and physical suisvenes. So far I have dealt oniy with the
impact f techsology oa trecitisnal ways of behavinge In the fow mine
utes remeining to me, thercfore, I vaab to oxamine tho rolationahlp
botween science and teecinclozy, end the impoct of scientiflo ways of
thinking on our comtemperary culturo,

It is ocustomary to distinzuich bebween "pure" ssience and
applied science, or technelogy, sad Lo cssvme thau the develuspront
of technology is "caus;d by" the growth of pure eslembiriv digosTorys
While I hesisate to cast reflecticns on tiw "Jrgtw?,? of =
soicnee, I think that nust coutsup-rary scientists wonld cgree
advances in both science and technslegy havo rosulled T
union between the two. One is not tho "ecuse" of the other. but both
are interartinz soslal phunemena, and botn ars culbucally datermined.
003?1111“ many of tiie advarses in sc-called “pure” seisnce khave ro-
sultsd 1‘:m ths laborat::r 3o of tichuolozical éziicus, ond many of
the p.oblcrs of "pure” suieace have teen suggested by experience in
the induveriel arts. Both science and techaology depend morecver on
the institutionalizetion of certain patterns of behavior and thought
gererally ra“*rru4 to as the empirieal method: +that is, the method
of controlled observotion 2ond experiment,

tha

If I have alrsady undermined y~ur faith in the purity of secience,

I hope also to disabuse yeu of tho idea that seiontiific dlscovery
EpTLnLgs rpeoncancoourly from the minds of a foew groat men, Please

nieravand me; I s not soying thas individuel selentisie are nobt
traly grouh, or tunh they are not entitled to the greutest honor
ond rewiras. 1ho p-pf ig thot thsir coniritubionmg are 52 ofvén under-
valued in terms ¢% {heir true social wortl. Wint I am saying is
thar tlere iz prodizly no decrth of petentiial cbility for seisntifis
ai seovery, ‘aad that e n*cgveas of scienve dapends; mot so murk on
the individually grea®™ mind, as on the institutionalization of the
practices ard proeedurss we ocll the scicnbifle motiicd. Indeed, I
weuld go furthsr, ard say thet seience only flourish=e when it zccepts
this sceial relotionship, and iz recognized as the proporty of the
masses of mon, and roc of a emall group of "slover” people. THhsnever
it f2lle into the hands of a leisured class, rumave Irom the teil of
ordinary people, and Is used as o badpe of seciral sunericrity, or
beoomes a sclace for neurotic intollcetunls whe wanbt o oseape into
the logical symmeiry of complete ubstraction, 1t ceases to be science,
tocouse it denics the vory laws of its own growth. It degenerates
into one of the irrelovaneies of lifo, toking its ploce with cuction
bridge and oross-word puzzles. It is pure, if you like, but sterility
is the nutural consequence of this kind of purity.
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The most common definition cf secience, in the language of the

school texts, is that scisnce is "organized Xmowladge", and kmowledge
is ordinarily taken to wean "Juets", I have interviewed ztudernts who

said they wanted to mejor in scienne basauss colerve ls definive, and
ir it you learn facts, They velieved thac studying scisncs consisted
laboratory
thuas

olved

=y

of memorizing a body of facts, ani goirg Shrough & serias ©
exercises the outecome of vhich chey koew in eavance, Havin
achieved the absoluve in knowledge, they woula ba forever albs
from the painful nsceasity of theuzh®, In defenss of cur sciesnce stan-
dards, I hosten to add thet such svudents were invariably frechien, and
that they underwent a ecrisis of moral and intellectual disillusionment

as their secure world of absolute scientifis knowledge was slowly dis-

sclved bty more advanced stiudy,

i Ol

Along with this notion of science as organized facts,
belief in & dichotomy between facts and ideas, ESitudents frea
come to me to learn The Facts--nct about Life--but "he Facts ehoub

the econcmie order, I am tcld that they are "simply fillesd with ideas
and rrirciples" and have now reached a stage where they wanb zome good,
hard facts, usually to back up their ideas and prineciples, I hsvs

never undarstood quite what one is supposed to do with facts in the
total absence of any idea about them; nor what is meant by an idea which
is unrelated to any fact, According to this point of view, it seems
that all ideas are not only born free and égual, buv they are irmacu-
lately ccnceived as well, Facts, on the other hand, are nacessary

but deploreble attribdutes of our mundane reistionship to the lower
anirels, which should be kept as remote as possible from our finer

end more precious existence,

The definition of science as "organized knowledge" is useless,
first, because much organised knowledge is not scientific; and second,
because sciontific knowledge is not statie, btut is constantly being
modified axd revised as new fects are discovered. Encwledge of
phrenclczy, tebletipping, or advertising is not science, though any of
thase Lhings might be scientifically studied, Xnewledge of the prac-

=
=

tical arvs of cuoking and dress-maling, or of law, poli*les, naviga-
tien is not sciende, nor is lmowledge of the pure arts of painting and
sculpture, though any of these may make use of scientifie knowledge,

I shall go further and say that medicine is not science; it is an art
that is based on scientific knowledge, Strictly speaking, chemistry,
physics, and biology are rnot sciencesy they nre fields of seientific
investigation, Science con only be defined in terms of e method and

e faith,

The scientific methed is the method of investigation by the pro-
cess of hypothssis, experiment, observation, and measurement, Inves-
tigation by guantitetive analysis is the essconce of sciernce, It is
the m:vhod of discovering relastionships among phrenomena by inverting
eppropriate concepts and symbels in terms of which these relaticnships
can be measured,

Secondly, science is a faith, To quote Thurstcne:

"It is the faith of all sciencc that an unlimited nwmber of phenome
ena can be comprehended in terms of a limitcd number of concepts or
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ideal constructs, Without this faith no science could ever have any
melivation, To deny this faith is To affirm the primary chacs of na-
ture and the conseguent rutility of seieruifie effort, *he constructs
in terms of wnich natursl phznonena are
ventions, To discover & scientifis le
man-mads scheme servec to unify and lherefcre to simpliflly, comprehen=-
sion of a certain class of nhenomcia, 4 sciantiffic law is not to be
thought ¢f as having an indepsndent existence which some sciemtist is
fortunate to stimble upern, A scientific law is net s part of nature,
It is cnly e woy of comprehesnding nature,"

I hope I have not comveyed the impression that science is some-
thing quite remcte from cur ordinery ways of thinking or i v
somehcw in confliect with our fresher and more cpontansous fe

¢ ways of

thinking, This is, of cowrae, inevitable as a resuit of ovr cultural
conditioning, 1 echallenge you to think about elmcsl any of the common-
place things of your life at Bennington Collepe withous engezing in
quantitative ways of thirtduy, You are cozstautly acking the gues-
tionsg of "how much?", "huw fur?", “how many?' and "to what externt?";
and you are not satisfied until you get an enswer in quantitative
symbols,

If you are concerned ebout your weirht, you make use of that
old precision instrument, the scales, If you are concsrnad chout
your aeight or your girth, you immediatsly meks use of ceriein arbis
trory units on a tape measure, If you are feeiiug ill you atvempt
to eslablish a correlation bebtween your malaive and the nurber of
degraec your body heut will push & certain amount of mercury in &
glass tube,

If you are concerned sbout wveour popularity, you measure it
in that quanvitative collegiate unit of sociel succsss, the number

of cut-ins at the next donce, You regulcte your day by o machine
which ticks off unita of measurement bstween the rocurrence of certain
astronomieal phencmena; and at Bernington Ccllege in moling out your
study program, you make use of thet rather strange and hardly precise
local unit of measurement--cne-fourth, one-eighth, one-sixteenth, or
one-thirty-second of your working time, Your instructors, however,
are not privileged to mnke use of similar guantitative meagurements

in reporting on your work, bubt are compelled to resort to the older
and therefore more respectable verbal symbels,

I om not suggesting that these commonplnce ways of thinking
are examples of the usc of the scientific method, They are, however,
retional and quantitative ways of thinking, and so belong to the
same logical family, Rational thought is of ccurse not new, nor
rodern, It has an ancient and honoreble tradition going back to
the down of humon conscicusness, Logie, or the ort of drowing cor-
rect conclusions from stated premises, is o part of the rational
method., So also is dialectic, or the art of logieal disputatiosn,
Scientific method ineludes the use of these old-established methods
of rational thcught, It uses logic ns o means of formulating prob-
lems ond diclectics to suggest hypotheses,
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But the distinguishing characteristic of the sclentific method
is that it does not rely on the processes of thought alone, however
logical they mey be, to arrive at its eomclusiona, The scionbist
tries to devise inereasinzly rellable feciniques of neasurement, so
that his conclusions mey become insirsasingly impersonal and objective,
He attempts to find ways of mesesuring even the errors in his own think-
ing, Neither the generalizations ar:ived at by deductive logic, nor
the goneralizations arrived at by his own petient researches, are re-
garded by the scientific mon as ultimete truth; they are merely hypo-
theses which are velusble is so far as they become a fruitiul starting
point of furthsr investigation,

The scientist does not deal with the real, concrote werld any
more than deces the artist, What he does is to invent symbols arxd
concerts by the use of which he can find order end reiaticaship and
so arrive at reliable ‘“eclpea for action”, In his search for tools
which depend as little as possible on the perscral bias of the obzar-
ver, he tends to rely more and more cn quantitative or methematical
analysis, mathemt;cs, as Hopben has said, is merely "the gremmwar of
size", as opposed to the mere familier verlel language, or the "gzrammar
of kind"; and the scientist is discovering thet many apparent differ-
ences of kind can egqually well be expressed as difference in size,

It is olear that science is neither something npart, nor some-
thing new, »nor is it the product of the modera worlé, It is no acciw-
dent that we date the beginnings of the modera world of science end
technelogy from the Renmaissance of classical and Arabic learning., The
conflict within our culture is not, or rother should not be, & confliet
over the use of the scientific method, The defendants of the classical
culture in our esutemporary world might logieally be the defendsrs of
ssieatifiec humarism, £&s such, they should be using the scientific
mothod to iscinte tho "eszoricos" of things, «id t6 bre .t thom dowm
into more precise units of measurement, rather thcn to rely on the
exclusive use of verbal diclectic to dofend clcsed systems of thought,
It is anparent, however, thet there is en intellectusl conflict with-
in our culture; it is cssentially a conflict of authority, botween
the authority of o body of dogma and the authority of the scientific
mothod,

Those of us who cre participating in this series of meetings
accept the authority of the scientific method. We belicve_thcot, ot
this particular crisis in our cultural development, when people are
teking rofuge in bomb-proof inteliectual peositions or rushing into
mystical Youth Movements it is appropricte for us to affirm our faith
in the continuance of rrtionality, In this affirmation of fzith, and
in our rccognition of the common problems vhich confront us us scien-
tists ond sceicl scicntists, we are a Unitod Front, But, like all
United Front movements, we probably have dissondert groups in our
midst, You will probebly find thet these differcnces of opinion will
be expressed in the papers vhich will be rcsd, end indced no attempt
hts been made to reach ngrscment in advence, Ve hope that the audi-
ence will perticipate vigorously in our attempts to iron out pur dis-
agreements,

I shall now turn the meeting over te Mrs, MeComy, and after
her, to kr, Neweomb,



THE NATURE Cr CULTURE

Julia B, LeCamy

Mr, Jones hes been defining some of the terms that will recur
in these discussions. Une of thes . culture, is fauiliarly used to
describe in o vapgue woy cne resvricved asvact of our sccliasli life, A
person with some undorst n;'*g of oneg or several arti finlds is
often said to be "culture& » He is more cuibured if his toste leads
him to prefer all those things thet ore ve:sh in ort and literature,
During this series, ot least, we must forget these conceptions of the
term,

In the vocobulary of the scientist and social scientist culbure
means all the things, both materiecl and social, in our extra-physienl
inheritance, all of those Taings vhich are nc+ part of cur biclogiccl-
ly inherited equipment, Sometimes ns an aid to precise d:scuss*on our
values, institutions and philosophies are called the sccicl culbure,
wiile our mechanical equipment and techuicel processes--cur technology--
are occlled the mntzrinl culture, The sceicl nnd material culture,
which includcs tﬂﬂ #hole complex of techniques of mainteining life and
ways of understanding life, all of our institutions, attitudes, habits,
and mochines make up our sociul irheritcnce or culture,

]
ey
L R

By this definition scme animals may be said to have rudimentary
culture, By observation and imitation, osnimnls can occcsionally profit
by the experierce of others, Animnls can communieate with eanch cther
and can learn from ecch other but animels are hiundicapped in the pro=-
cess of tenching cnd learning by tho lack of langunge, Even among the
great apes, our closest kin nmong the animcls there is nothing that
ccn properly be oalled longunge, Using o voonl apparatus very similer
to the humon type, cn ape can moke sounds thot will express his emo-
tional state, He can express fear cnd excitoment in such a woy that
other apes will become afreid and excited, but he cennot indicate the
specific noture of his real or imagined troubles, His serecched worn-
ing cannot tell companions to bewcre of lecpards instecd of lions, ap=-
proaching from the south os distinet from any other direction, A set
of' conventional usages with which he could describe a new circumstoance
in abstract terms would be langurge; cnd langucge os o means of commu-
nication is unique te menkind, This ability mnkes it possible for man
to transmit iore learned bchavior than animals cen and, most important,
he can speck in abstroctions, Lacking languege the 500111 irheritonce
of arnimsls is restrieted to the perpetuation of o few cdventageous hab-
its which mcke up the totnl of cnimnl culture, It is the cdvantage of

engucege thet made it possible for man to develop and msintain an clabe-
orate culturc which distinguishes him from his animal brothren,

From our point of viow it is difficult to imcgine o culturcless
human being,. If we could obscrve one with his fund of physioclogiccl
rcactions cnd biologically inherited bechavior patterns only, he would
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hardly be recognizable as a member of our exalted species, It is easy
to understand why all congenital deaf mutes were, at one time, thought
to be feebleminded, From birth the mute is cut off from the verbal in-
struction which helps the ncrmel child gradually to absorb his culture,
By imitation the mute can learn a few monuel skills, Unless he is
taught a language substitute, there is no way for a mute to share the
complexities of our sccial heritage,

There are no very authentic records of abandcned children who
have survived in the forest, cut off from humen contact, SCuppose we
try to imagine what would heppen if two or three hundred humen infants
of the best stock were placed on & deserted island and furnished (in
some way) with food and the necessary protecticn, Vhat would they be
like in maturity? How far could this species of primate with a large
brein advance in one generation? It is barely possitle that some very
meagre mecns of communications might develop, but it is improbable that
even cne poorly chipped stone implement would be produced, It is most
unlikely that even the brightest member of the group would discover how
to make fire, Culture as their paremts had kmewn it would vanish, the
long slow process of invention and transmission would have to begin
agein,

There are many ways to play this intercsting game, Suppose you
pleced on this or another island a group of men, each of whom had been
trained as o lawyer, These men cculd, possibly, do a good job of
organizing the cormunity, They would know from previous observation
thot it is possible to domesticate plants and animals, but they could
not produce very striking rosults in their lifetimo, With their meagro
knowledge of astronomy and manthematics, they could de very little to-
ward rcconstrueting the calendar, Even if there were iron on the island,
I doubt if therc would be cnough tochnical kmowlcdge in the group to
moke possible its usc,

I do not mean to roflect on the capabilities of lawyers, The
lowyers had bocn speeialists in one phase, the logal phasc, of their
culture but had undorstocd theo fundamental processcs and backgrounds
of little clse, It is impossible for onc man to master all the phascs
of his culture, Culturc has its wealth of content beceausc it is
carried by groups of individuals, social groups, One of the ways to
understand the mooning of the word, culture, is to rcalize that a lone
individuel cannot be social, cannot have culturc, Our culturec con-
sists of tho rclationships of individuals to individuals, of individ-

als to groups, of groups to groups, as well as the rolationship of
individuals and groups to the natural world and to motorial objocts,

As scon ¢s o child drows his first brecth cs en indepondent
being, he becomes the center of o sct of complex rclationships, XHo
has first his fomily stotus: son, brother, grandechild, ncphew, cousin,
cte, He is o citizon of his town, his county, statec, nation, Ho is
onc unit in o complex social structure, o structurc composecd of thosc
intengible relationships, As ho grows older he establishes new points
of contact with morc individuals and soeinl groups, Ho becomes o
member of an age group in his school class, ho goes to several schools,
he joins clubs, hc keeps his monoy in e bank, he has busincss rclation=
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ships, and many more, He is intimately integrated, directly and in—
divectly, with the whole humen family and its zatural surroundin

The derth of this man carnot destroy the social structire of « r1,H he
has been o pars, for society is continuous,

Society moy change slowly or so rapidly that the resultont is
hardly recognizabpls 22 o lagitimate descendant, Iven an Indian tribe
suddenly coeafrontad with the everpowering weshern Fu'Hw*_, foreced to
cbaendan its old cereucnies ond old ways of 1lifs; camiot be 54:4 to
lﬂcr culture, t may lose its EEE?&E eulbure, ol chonge ard substi-

£ iv was ever Ior o momant w;;hLuL gocial or=
ghn_ mtlon and LleL;S of sume kiad, The tribe anu ity individuenls
have merely merged rapidly ond cbruptly with anosher scocial group,

At the collepge here we con see in a small vmy the process of
continuance and chenge in o social group, EBach grodunting class
takes reny individvale From the group, but this ;a not o death blow
to the college. The ranks are filled from telow ond the social struc=-
ture of the group remains relatively unchanged, There will Te re-
criented friendship grovns, new outside influences from differuct
fomily groups, new coun‘exlor—counqellee relationships ond meony other
minor chonges, These might grndunlly and indircetly effect scme change
in the college structure9 but it is very unlikely thut en alumns re=-
turning threc years laver would f’nﬁ much differense in the college
organization. except new frneces, ango would be slow; it would be the
result of the intercction betwecn rew individuals from different bock=
grounds and college treadition,

The changes in materinl culture, or technology, are easier to
observe ond mecacure thon social changes are. Our industries and their
produchts are, however, & comnlotely intcptated part of the totsl soelal
struchiety: Tha fymralic and rituclistic ties, binding technolozy to
mon ond pgroaps of men interlace it in our lives os strongly as the ob=-
vious utilitorioen purposes it scrves. The technolegy of a culture can
be unider stoed only by understanding its reletion to the whola culture,
The products of technology, however, mey survive, not only in tradition
and influenco but in cctual physicnl fact, Without accompanying docus=
mentary records, the survival of the sword of Napolecon would tell us
1ittle about him or about France, Ve might guess that he carried it
for its preostige valuc or for sclf defemse, We would know that the tech-
nique cf tempering stcel wos well advanced at that time ond thet gold
was uscd for decoration, We could not know the sword's symbolic value
without knowing the culture thot produced it,

It is impossible to trace accurately the history of our social
culture for morc than o fow thousand years into tho past, Documents
make this typc of roscarch possiblc and documents ond, so to speak,
with the beginning of writing,cbout 3000 B, C, But human culture did
not begin with writing, By the time our ancestors lecarncd te write,
our culture was alrcady amazingly complex, We con ncver know precisce-
ly the noture of the socinl struecture which preceded writton rocords,
but if it wos comparable to the moterial culture we can supposc that
it too was waricgated and intricate,
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Vhen we stert trocing back to find the origins, the roots of
our socinl structure, we quiclkly come to the place where writing can
help us no longer, i1l thut remcins are the products of technology
and, by inference, the way they were produced, and again by inference
the role they plnyed in society, liith motericl objects alone as our
guide, we have a slight clue to the history of our culture before writ-
ing, Alphabetio and hieroglyphic writing wos one of man's later ac-
complishments, DBefore, he hnd discovered every importuont mechanical
principle that we use today, He knew the use cf the screw, wheel,
lever, and the inclined plane, Since thet early time, no important
plant or animanl hus been domesticoted, From the beginnings of simple
chipped stone tools about 100,000 years ago, man's technology slowly
become more complex., There were many interrupticns ond set-backs,
large in the terms of & life-time, btut small in the life of the spceies,
This technical complexity not only inereased, but it accolerated, HNot
only werc thore now inventions; they occurrcd oftener, The pace in-
creased until we attained the dizzy speed of todey. HNevertheless, in
the remote past, we can find the beginnings of our modern technology
and in the past proserved for us in writing, we can trice oul most of
the clements of our soeinl inheritance,

In this scorics, our intercsts s twenticth century Ameriecans,
will lend us to cxamine some of the aspects of the culturc of the
western world, I have besn speaking prineipally in terms of thet
culture, Porhaps you have noticed thot I have not said our culturc
"progressed”, but thet it beerme more complex, In deseribing culture,
or o specific eulturc, it is not nccessary to cveluate it, Viestern
culturc has boeome tic most complex culture the world has yct knowm,

I cannot say thot it is the best culture for many; there is no woy
for me to cvaluato that., Thore arc other culturcs os gneient and as
human ns our own, Wo won't be discussing thom, but I would like to
cmpacsize that humon culturc ond wostern eivilization are not synon-
ymoug, “Vestern civilizaticn is our particular heritage, it is our
culture, but it is only onc scgment of the social inheritanco of the
human spcecies,



CULTURE AND TEE IKDIVIDUAL

Theodeore fHewcomb

Me now turn to ancther phase of the problem of culture, e
have seen what the social scientist means by the term: it refers to
ways of acting and thinking which are not inevitable for human beings
just because they ars human teings, but which ure almeost inevitable
for members of a siven grour because of tradition. iie have also seen
that, as the word "trodition" implies, there is somevhing very tena-
cious about culture; it temds te stick; it appears to have a mcmentum
of its owm,

I am ,oing to approach my particular problem by means of a
crudely put question: where must we think of culture as residing?
In groups or in individuals? In both, you will reply, and you will be
right, but nevertheless thare are two very different ways of leoking
at the matter. From one point of view the term "eculture" is merely an
abstraction of the sum-tctal of the ccntributions c¢f all the individ-
uals who share it. Culture, thus viewed, is oxnly a concept, like the
concept "mammal"; actually there is no such entity as "mammal"; it is
cnly a ccnvenience for purposes of looking at something in an inclusive
manner.,

An eminent social psyechwelogist of this faith has said what he
regards to be the final and conclusive wcrd on this point: "A group
does uct have & nervous system." The remark is perfectly true and
perfectly irrslevart. OFf course culture resides in individual nervous
systems, and this is true even of material culture. For typewriters
and loccmotives ana radios, and even such simple forms of material
culture as knives and clay pobts, represent culture only so long as
habits which make their use possible reside in individual mervous
systems,

Irom the moment that such hahits of adjustment cease to exist
in individual nervous systems there is no culture, and even objects
formerly representin , material culture are now but meaningless lumps
in the enviromment., I cannct tarry longer on this point, which may
seem very dubious te some of you, btut I['11 yladly meet you with
swords at forty paces on some later occasion.

Yes, culture resides, in t-is techulcal sense, in individuals.
But it can scarcely be said to live, in that sense., For those social
metabolisms which are necessary for the on-going life of culture,
even though we think of it as residing in individuals, are to be
found only among groups. &1l this I hope to make clear by sketching
what I may call the life-history of culture as it resides in an in-
dividual. Just how is culture acquired by the individual?
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I might short-circuit the answer to this guesstion by pointing
_out that it is the end-result of trial-and-error lvarning, in vhe midst
of an slready existing culture. Bat such a Hruism would ouly chsoure
the dysamnics of the procesz. We meed tn kmow, {irst, wmwt equipment
the infext has for leunshing upsn iuz pr
second, what is the nuture of The proces

L7}

The evidence is very clear regarding the first cf these problems.
The infant begins the provess with but one tool, or cre kind ol Lool.
But by means of that one he acquires others, end with the whole kit of
them he scon becomes very adapt at selecting aspsets of culinre for him-
self., That tool is sppetite, or need, or desire. The suliure within
which he finds himseli is one which, very fcrtunately, is fmll of
frustrations. ©Sooner or later he finds that his wents do nos autvo-
matically get satisfied, If they did, he would develop into what I
might call a homecform amoeba, with the personality of a sponge. For
it is in the process of mesting frustrations, of sidessteppirg them, of
tacking, of finding detours arcund them--slways in pursuit of the
satislaction of wants--that some of the most impoitant personslity
cheracteristios develop, Personality is thus, in large measure, an out-
growth of culture, which serves to thwart the immedlate satisfaction of
hunen needs.

What I have just said about culture may seem to be casting it
in the role of the villain of the piece, as ir it were some hcaven-
sent scourgs, This, of eourse, is only part of the truth., Culture
serves to fulfill humron rneeds, as well as to thwart them. Culture
never serves werely to thwart needs; it merely serves, at some points,
to distate +the wanresr in which they shall be satisfied. No culture
includes & & ;0 eating, but all known culitures impose certain
corditions 6! enting, OCulture must indeed be thought of as beneficent
evern waen rether sxectiug conditions are imposed. The exacting con-
ditions may loug wsince bheve outlived their useiulness, except in the
sense that some kird of coulermity, howecver atavistic, is better than
none,., but it should slsc be ncted that by no means ell aspscts of
culture are buttrsssed by sanctions. Spesch provides a gooed example of
this: a child is not compzllsd bto talk (indeed, ks cannot be}, but
langucge is uscful iz the serviece of needs, and if he wents to talk
there is sommonly but one veracculsr available.

o

It is nevertheless true that very esarly in life distinctions
between "right" and "wrong" wnys of behavinz sre made. These derive
their importance from the lact that thay are intimately assoclated
with the primary uneeds of life; I ceazot decerilie the process at
length in the few mimutes at my disposal, but I can sketeh it briefly,
The infent's reeds must sctually be descrized, to begin with, in
negavive terms. He wants, not milk butbt rslisi from hunger pangs,
which is incidentally provided by milk. He wants, not warmth nor &
closed safety pin, but the absence of cold-discomfort and of pricking-
pain,

But these nsgative wants soon come to be associeted with
hose cuncrete things which allsviate them--in the seme way in which
we come to like good-tasting food whether we are hungry or not. Now



chief amow, thsse acquired goods-in-themsclves 1is; quite nsturally,
that one of them tthich is invariably pressnt when the negative needs
are administered to. I refer, ol covrsa, to the person by ~hom the
confort is broucht, usualiy the meiner or nurse, A.d this person, as
the child soon discovers, iz no subenetcn. (If she were, the life-
history of culture wuld be briefly told,) 8h2 is a person of ingx-
plicable moods--theou } later on the mcods come to be somewhat more
predictable. But frum a child's-eyc view, how is one Uo Tell whether
one's next move will be greeted writh a smile or a "ae-no"? with a kiss
or a cuff? And this matzmer is all irportant to the ckild.

Both psychologyists and pecple of common sense heve tended to
take this desire for approval for granted, as something "natural." But
thers is mothing, n-tural about it. It springs from twe securces, both
of which represent primairy neecds. uUne is the direet association of
reproof with pi:sical purishment. The other, also acqnrircd, is the
fear of loss of the ministrations of the indispsusable mother. For an
apnroving mether iz the old femiliar person who has so long contributed
to his comfort, while a disapprovin, mother is essentially a withdrawing
one, as well as a strange one; the disapproval carries with it a defi-
nite threat tec the old-time peace sad stability.

The equation "mother equals physical comfort" has long since
been wrivten in the nervous system of the c¢hild who is learning to
respond to praise and reproof, so that the mere presence of mother is
a goed in itself, But that eguation ic now seen to be inaccurate, and
with further supsrience he must have recourse to a higher mathematies.
Twe new equations therefore tale the place of the former cne: appreoving
mother equals physical comfort; and disapnroving mother ecuals logs of
physical zorfort. If all thisz seems to you to make of the chila little
more than a seliish ond scheming brat, I shzall have to congratulate you
on your perspicacity, Tor even at his most lovable that is just what he

is,

The conseouences of this can scarcely be other than those of
confTlict foi the child, sad this conflict is of the preatest impertsnce
for boeth culture and personality. lut it is a conflict, in most cases,
between tvwo wrequal forvces. “bhile the outcome is predictable, in a
statistical sense, the method by whkich the outcome is achieved is not
predictable, Thus it is almost a Toregone conclusion that a child
brought up in our society will sat apple pie (if he eats it at all) with
a fork, at the eud of a meal, and without making too much noise with
his mouth, ke dces *this because it has been the path of least resis-
tance by way of sstisfyin, his bodily needs, under a iven set of
cultural conditions, But the kind of personality characteristics which
he has developed in cecaforming to these and other requirements is not a
foregone conclusion. Hence we have individual differences and unigue
perscnalities.

I am not suggesting of course that different methods of adapt-
ation te the strains and stresses oi' cultural requirements are the
orly cause of personality differences. The adaptations are made by
organisms which have already developed differently because of different
hersditary beginnings, But the funetion of the hereditary forces,
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briefly stated, -re always those of a limitin_ nabure: hereditary
couditions way scy, "Thou shalt net," but nover, "Thou shzlt,” The
actual characteristics of any personality ars always developed in
response to environmental forces [meaning chiefly cultural ones
within 1limits set by hereditary conditions. These heredibary limits,
of course, alsc have a very great deal to de with individual differ-
ences in perscnality.

we are now in & bettor position te get a perspective of the
rrocess of acculturation. The fact thet o c¢hild is brou.ht vy in &
given culture, and net i & vold, means that he is vermivied to lock
8t most of the objects and events sround him from only a certain point
of view. Thus, if one is a MNoslem, a piz iz not merely a certain
cbese guadruped, but a svmbol of ~urtempt and perhaps of temptation,
If one is a southern-born American, a Negro is not merely « heavil
rigmented human, but a supericr sort of automatic washing-muciine, ete.

Culture is o pair of many-rrismed snectocles, providing a
specified ringe of vision for every ohjeet that is viewed: It is
c¢lipped on the child's eyes almost at birth, and few there be who
shift or remove the prisms. Acculturation is the process of learning
to use the spectacles, Their use is dually enfcreed by soeial
pressures and by our demwnds to satisfy our cwn needs. If, in this
fi_ure of speech, to be hvman is to be possessed of vision, we sheuld
be Llind without the spsctacles,

The implieation of this, of course, is that humar-ness is some-
thin, scguired from one's enviromment. There is but cne altermative
to thic understonding of ths word "human," namely, that our bodies are
differently constructed from those of other livin, creatures. The
latter statement, of ccurse, is true, and without those specifically
hunan biele ical characteristies (particularly these associated with
speech) we should not be able to toguire a culture and become huwman.
Fumen-nesc, in cother words, demands both a set of biolejical charac-
teristies, and a culture. [The antecedent biological conditione say,
in effect, "You may scouire human-ness, under certain environmental
conditions." The culbtural conditions say, "If you have the requisite
biological conditions, you must develop human-ness." That which is
commonly understood by the word "human" is necessarily acquired
threugh culture,

There is an exceadingly important corrolary tc this. Kone of
us owes our human-ness to culture-in-general. Yach cof us _rows up
in & particular culture. In spite of certain "patriotic" doctrines
te the contrary, all known cultures are about equally gocd for the
purpose of developing human-ness, btut neverthsless they are all
different, Cince most of us participeate in but one of them, it thus
results that in spite of our recent much-vaunted facilities of com-
munication, most of us are quite otlivious to the existence of other
cultures. I do not mean, of course, that we 4o not know that they
exist, in the sense that we could answer guesticns at thie end of the
chapter in the geography text. But sur cwn culture is far more deeply
imbedded than that. As I have tried to say, sc adapted have our
perceptive preccesses become that all interpretations but one are shut
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out at th-t scurce. Our particular interpretation of the object cor
event seems to us te inhers in the object or the event itself; it seems
to Lave objective status.

The corrolary is zimply this: human-ness, which actually does
emerge step by step with culture, comes almost universally to be
identified with my particulasr culture. Uoc I observe that adults tend
tec limit their sexual attencions to & single mate? Then I cenelude that
it iz huwnan nature (reather than thie nature of my culture) to be meno-
gamous. FKave I noticed that nearly every one seeks to acquirz maferial
possessions? Then of course possessiveness is rocted irn human nature,
Does recorded histery (that is, of course, ths history which Talls with-
in our own tradition) tell a stery of almost uninbterrupted vars? What
is simpler, therefore (or mcre erronecus) than to conclude that it is
human nature to go te war?

Ii we take the limited point of view that whatever customs have
beceme imbeddsd in the nervous systems of a _iven groun of humans at a
Liven time represent human nature, very well. In that case human nature
is monogemous and polygamous and yolyandrcus; it is possessive and sub-
limely indifferent to materisl possessions; it is warlike and conciliatory.
If human nature is to be detined in terms of culture it is all of these
things at diverse times and places. If it is to be defined in terms of
the least ccmmon biolegical dencminater, then it is none of them, for
biolo.ical conditions dictate only limitations (thou shalt not's) and
never specifications (thou shalt's). In either case human nature is no
one of these things rather than its opposite.

Such are the conclusions which emerge from a consideration of
the process by which individuals mcquire culture. One other conclusion
is also su_.ested, and it needs to be examined., I have already sug-

ested that culiure tends Lo persist, thet it aprears to have a momentum
of its own. Is this due to characteristics of indiwviduals? Since
culture, at any given moment, resides in the nervous ayctems of individ-
uals, and since nerveous systems (particularly those of adults) are
notoriously resistant to change, would this not account for the slow-
ness of historical change? And does not this therefore imply the
"inevitableness of sradualism" as the necessary tempo of sceial change?
It all seems very simple and lo_.ical, hut the answer comes out wrong.

The fallacy invelved is, as a matter of fact, “recisely that
which I have just mentioned. Resistaunce to change may itself be a
consequence cof a particular culture rather then a biclogical necessity
If human nature were inherently resistant to change there would be no
need of the multiplieity of senctions which surround all approved ways
of behaving. The very fact that in spite of ri_ id reinforcements--
e.5e, law, religicn, social pressure, sbe., ebe.,--customs do change,
and sometimes very rapidly, is clear evidence thiet there is no pre-
ponderance in human nature of a tendency te po on deing the same
thing, over the opposite terdency. Tendency to seek the new and
differert is, indesd, as characteristic of humans as tendency to con-
tinue old snd familiar ways.



There is, moreover, another reason why we mey not ascribe re=-
sistence to chan_e to human nature., There is hardly a phase cf eny
given culture which does not serve the peculiar interests of some one
or more groups within it. Soczial change, therefore, is no matter of
mere academic inberest te suzh groups, and of course it is no accident
that almost any propesed chaoge meets the setive opposition of in-
terested groups. This is the more true, of in highly cewplex
cultures such as our own. Pressures of vest are:ts are & sipg=-

nificent part of the recerded hiswory of all groups,; frem
primitive priest-crafts to the modern industr corpecration.

Such brakin, effects upon cultural changes v ich would other-
wise occur have been immensely speeded up during the induvstrd
precisely because the increasing tempo of teChﬂOLOgiCE; advance has
increased the number of cultural changes which seem desirable to those
who have no vested interest in the status quo. Inde2d, nothing is more
cheracteristic of our ovm epoch than the pervasiveress of contemporary
propaganda, I think there will be few to vuarrel with me vhen I suy
that the huge preponderance of recent propazganddyin our own and most
other countries, has been precisely this nature. Thet is, it serves
to strengthen our recistance to change of some sort. For you must
rexember that propag.nda (except under conditions of complete censor-
ship) is in essence that which is not lebelled ac such; t%erﬂ is no
cenvenient "advt." placed at the end. And of course the reason why
we so frequently fail to recognize it is Just because some present
custon; whicl we take for granted snyhow, is lauded or defernded against
pussiltle encroschment.

To put the matter scmewhat differently, exhortation teward
cultural chan, e is irmediately suspect, and therefore relutively in-
effective, whereas the axtelling of things as they are is 31mply
accepted as self-evidant truth and so fulfills its purpose perfectly.
‘we can only snecul tc 18 Te how much resistance to change there would
be in i*e zhasn eny uropeganda, or other dellverafm pressure,
by vested Ingex fut regerdless of the exact answsr, it is plain
that existing resoilstsnce to chanze can not be assigned to any inherent
tendoncy ia the human animal. It ic a carefully nurtured tendency. It
is, in short, an aspect of culture rather than of biclogical dispositio

be more exnlieit, as I do not wish to be misunderstood
on & vital question: It woule be absurd to maintain that there is no
stabili®ty in the Lumen pervous system., Of course it is true that long
ingrained habits tend %o persist under certain conditions. And those
conditions provide the crux of the whele metier., The conditions are
that the extert;l s;*naulon remalﬂ she game, or assent1ally 50. A man

to be adu;c»ed to the hdblt, and under the same set of external con=-
ditions will resist change. But let conditions be so changed that he
is free to shift to & menu of ham and eggs, and no resistance to chan.e
will be offered. OF course noc one would want to change his habits if
the external ecuilibrium were not sc upset as to render another alter-
native more attractive,

16;

e



e

Just so, the slu_ gishness of cultural change would e a matber
of no concern if the sccial equilibrium bad not “ﬂPn.upﬂet. There is
no nead of propaganda by vested intsrests in a4 stghle socicty in which
neither interpenetraticn with other culturss nor tecimolorizal changes
have introduced the need for scecomucdating changes in customs. To
sta e the earlier conclusion somewhut more earafully, then, there is no

ch thing as a tendeusy within the human nervous system to cling to

l » @stablished hHabits under ubauhﬂl conditionsz., It is true that the
feetlo~mindud end certaln typss of insane prtients tend to »rereat old
ways under new coaditigcns. It is also vrue that children cen adant
thermselves te scnwe types of changsd conditicns more rezdily thsn adults.
But the fact remains that men is an adartive animal, and zpart from
cultural pressures against change, he prefers to mcdify his behavior
winen it is to his adventage to do so.

Hr. Jones has made it clear that much of the malsise of cur time
is due tw the failure of sorme of our customs to adast them. slves to the
necds of e rather new technelojgieal culture. I do not eenceive it as
my task to try to cr2ate in you an sasy coptimism about chayging ‘those
customs. It will not be easy, end the adjustments will of course nsver
be perfeocts Eut I do conceive it as my task tc tell you thst, insofar
as 1 can learn from all the psychological lore st my fdispescl, the
diificulties do not lie in individual human nalure, Changes in in-
dividucl human beings can be preducad, providing that culitural
pressures asaingt change are so reduced as to ﬂodlfj the cenditions
vnder which children are brouguat ur. Theie a-e meany obstacles in-
volven, buk tha obstacles are not primarily biolo _iecal, but cultural.
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MEDICINE AND SCIENCE

Dr, Vilmoth Osborne

If you hear the rattle of hones it is the skeleton of Devils dry-
ing in the ecloset. If yov smell blood it is dloca shed in the battles
waged by conflicting Dogﬂaa.

"The greateet singls advonce wver macde in controlling disease was

not the escquirirg of scuething new but the "1—"ng us of su.othlng that
wags old~~the dizcarding of a folse belief,” So seys & scient *1¢c writer
of today who stotes that *he belief in zupsrnsiural cawsies of dlsease
ravha» thoan netural oues nsld boek the saediaine for thou-

savde of years, X true bslief is a ™rue geliue to actien®.«n “recipe
for antion", If in medical history the use or tne scientilic method has
improTred the welfare of mankind by reducing illness and proveating di-
soace thus lengthering the span of life, thon are we not jusiified in
caelling the sciortific mothod & truc guide fov achtion? Tha ssiontific

o 0

meThod shuts no doors om any phenomenon of life and death aré hcos con-
tribased most understanding of thesc pheuonena, The hastory of medicino
shows maay frlse beliefs and in actual prevtice in this so-called "scien-
tifiz cga™ sUill is retardod and runs into dend exnds by the clinging of
mapie, gupcrstitisns cnd controlled philosophics which leave no room for
casnge ¢ zrowck in the development of knowledge, I %rust it is unnec-
eszary to 903“t cut in vussing that I use the words truc and folsc above,

in the oniy serse “haw soience ever uses these terms--i, ¢., & coctrine
is falise whon iﬂ i 05 20t conform to the cmpirical obscervations of que-

LT L W, - » . L R—
lifiwd clsaovers ond vice versa,

v o medicine runs through oll records of former socicty

o)
end dascase 1tscl? is older *han man, Dinosaur bones leave rceerds of
infestion voefere mun lived To mcoke toll-tale sigas of his ills, On the
wulls of the sovos of the Sro-ﬁagnon mon there is a picture of what cor=-
cependa to "medlsine man", the doctor of primitive pcoples, The code

Df Hemmurabi 2000 B, €, records for us thet dovtors were ercn thun an
"org-nized body of mon with scolos of foos for porticular sorvices to
mon and bheagt, hoaling art arxd scicace, has benn o con-

timuous eultural rod throed runcing vhrough tho material of scoial human
growth and mnkes an vxsellerd sludy for uwnderstanding both scionce and

culture s dcfir io this scries, The sccumu-
lated knowlodze of medicine not only is o pard

but aleso affcebs the culiurc and ia turn is affecteod in applicotion by
other whascs of thot culturo and tholr inkerrciztiors, Tho relationship
is reflcetod in tho shatc of public henlth, Pubklic health roflcets the
applicaticn er use of scicntific medicise ns well as the belief in magie,
superititiion: and domons, The wish for heelbh and stronpth kecops magie
alivo g5 well us furnishes the cuthority for the gpplication of scicne
tific medicine, Vhether o scientific hypothesis proves correoct or not
is efteon o matter of 1life gnd death and in the ond the fear of doath
invites the healer who can roelly hoal and prolong life., Thosc of you

of the culturc of society
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who saw the Life of Pasteur film remember the excellent example given
there of this very point, Pasteur was given spnction Bo €ry his serum
for the curc of rabics on the little boy oxnly Teeruss the motasr ard
physicians knew death wos certein witheut S1ial, Thsy did not belicve
in the effectiveness of the serum or its underlving principles, but
they believed more in the inevitability of death,

Although all former cultuves have inflvenced the growth of
medical 2ciznon, 1% was moh until the dvgas of Traditiopel hand-me-
dovm authority was orerthrovm for the auvthority of the scicntific
method based on observavicn, hypotheiis, experimontatisn and recheck-
ing of results that we haove made rensurable gain, b svery ztase,
scientific medicine hes hod to win its way ageinet the authority of
custom cnd prejudice,

The Grecks came nearcr to the modern approach in mediecsl sci-
ence then any other culturc of which we have record, "Grocok medicine
culmincted in the scheol of Hippocrates 420 B, C, with o thecory wnd
practice of the art somewhat reosombling those which arc currcat today,
and far in advance of thec ideas of any intcrwvening cpoch till modern
times ore approached, Their physiology, unlike that of Aristclle ond
Galen, wes not concerned with finsl causes: it declt more with how
than vhy, ond wes thus nodern in spirit, Tre use of cxperinsut cppecrs:
for insance, the Hippocratic writor. concorned with cmbryelogy ndvises
the cbanrvoer te open hezns! cges doy by doy as incvbation proceeds,
Diser.se vos renkoned as a proccss subject to nctural lows, The in-
sis#teroe on minute obrorvation and coreful intorprototion of symptoms
pointed the wmy to modern clinieal medieine, while mony disecases wore
accurately described cni appropriate treatment indiected," (Dempier -
History of Scicace, p, Yo

0
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scicntific spirit of the Crecks lost its
was tho Roman, Gelen, 1.29-200 A, D,, who
deminntoed medical lewrming for 1400 yoars, "‘Ho systomatized Greek
ansteoransel and medoecl lmovledge and uaitod the divided schools of
medicinu, ' Int it was for dosnas deduced with groat dinlectie skill
frona untested thoories, and for the ecutherity with which he cxpound-
cd thom, tbat %o booamo famous, and not for his obscrvations cnd ox-
poeriments, or his oroetical slill, This theistic attitudo of mind
appoclea both to Caristendom ~nd Islam, and partly oxplains his groat
ond lezting influcneo,” (Dampier) Durine the middle agres there was
much conesnuration en provsration for lifc after denth cyd this mado
men indiffereat to cozd:ticps of liviang iu this world, Yomu onc hes
scid, "In this unfovorstle modium for its growth seionce wos simply
disrocgerded, net in any hostilec spirit, but as unnccessory,”

Unfortun-dsly, th
inflvence on medreins, 1

3 oFQ

Vesalius (1515-1564) ofton called the "Fathor of Anctomy", ro=-
vivod tho scientific study of medieine, Ee wes ostraciged, snubbed,
and ridiculed becausc he dored to conbradict CGoliecn, Vesalius taught
ot Podun and publichod & book on humen chatomy brsed on actucl numer-
ous dissewtions of the human body rnnd thus discrcdited the authority
of Gnlen, whose disscctions had beon almost ontirely on animels yet
whose teachings dominated the study of human onatomy over 1000 years,
Horvoey, English physician (1578~1657) too darcd to obsorve end mako
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cetual anctomiecl studies of rcpchted obscrvotions, disscetions ond
exporinants on humon and enimnl hecris oné by the ruhl:::tion of his
boclk: on the eirculation of the tlood through the heart showed Galon's
concepts of physiology frlse,

In the 17th contury we begin to sce ¢ more rapid enlorgoment
of the scicniific snovball wihich up to now had been relling about
picking up o now bt of clocr gnow herc cnd there but mosre ofton als
most completeoly destroyod or roduced to dirty iece by the pressure of
dogmas, idtcheraft ciad superstitions whiech flourished, Tho Royal
Socicty of London for Fromoting dntural Enowledze wns chartered by
Cherles II in 1662, and in France in 1666 the corrcsponding Academie
des Secionces was icundbd by Louis XTIV, '"Their influence in sccuring
cdequate discussion, focussing sciontific opinion, r~nd in making
knovn the rescarches of thoir mombers has had much to do with the
ropid growth of scicnec since their foundation, cgpccha¢¢v s most of
thom soon begon to issue periodicsl publicntions.,” (Dampicr 164),

But although Chnrles II charbered thc Royal Sociecty, he also prac-
tiscd the layin;-on-of-hcnds to curce the discasc lknowm then as the
King's Evil, scrofula, nnd to us os tuberculosis of the glands of
the neck, Tho kingly touch wos potent, for Edwerd the Confessor in
Englond touched for this discasc in the 1lth conbury cond the practice
continuecd into the 18th century whon Louis XVI "Louchod" 2400 sick per-

sons on tho day of his coronntion, This potency of “cuch hos now
pessed from Royel hands to foot snd spine manipulctors; and we are
still cemforted by Divine blessings and amulcts, The treatment of
discasc ron far behind the knowledge of tho day, as it still does
threughout the world, The first London Pharmncopoeis, printed in
1618, 111anLuuos the trensitional stote of medieine at that timoe:
Quinine cnd moreury sclts wore listed cmong the 2000 rcemcdics, as
well as "pills rade of viper flesh, dricd lungs of foxos for short-
ness of brooth, ground up jowels, o0il squeczod from bricks, bear groaso
to grow ho ?, ~nd snolke oil to limbor muselces, moss seraped from the
skull of o comvie’s hangzd in chains (& popular rencdy), crebs' oyes,
haofs of oniwmals, fly speeks, the dung of mony different kirnds of
animais (crocodile dung vos cspeeially beneficial), human sweat, sali-

o, spidors' webs, sncko skins, lieco, oil of puppics boiled with carth
worms, ond ocb-fat ointment}™ (H ggerd, pp. 268-269), Eut although
the microscope was not being used to dlﬂrrosc the stetc of the poth-
ology of the tissues or tho type of boetcric causing dissasc bocause
no one had yot gone this far on the rozd of medical kmowledge, yot
the michucho had boen discovered and rnthemntisenl me~surcments wore
beginning to be applicd to physiolegienl functions. These two steps
were most important tools in the development of scientific medicine,

Four yenrs aftor the Pilgrims landed at Plymouth, o man wos
born in Englend who later took r rost important step which led to
better understinding ond practice of medicine, Lhoan Sydcrhom studied
discascs os distinet ontitics cnd although spoeific causes wore not
¥novm he doscribod symptoms in their chnin of sequence ond associa-
ted cach sequence with o sceparcte disense,

In the 17th century the first blast was put under the theory
of spontancous generation by Redi (1626-1679) who showed thaot if flies
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and insects were kept from reaching the flesh of dead animals no grubs
or marrots appeared in it, and later his exreriment was repeated and
verified by Spallanzani (1728-1799) who went a step farther and showed
that vigorous boiling destroyed life and if air was kept out no life
developed in the materials boiled. This fact was later brought to
practical oconclusion by Pasteur, who so eflectvively applied this prin-
ciple to wine making, Now we driunk pasteurized milk (if we don't we
should or we are not applying our scientific lmowledge to disease pre-~
vention),

Wle jump now in our seven league boots to the 18th and 19th
centuries and nod in passing to Morgagni, who at the age 79 published
his life's work in the first book of pathology (1761), Just before
the beginnings of the Revolutionary war "physicians for the first
time learned something of the changes in the body caused by diseases
and the symptoms that arose from them," He used no microscope and
that link between macroscopic end microscopic eppearance of di-
scased tissues was made by his Germen pupil Rudelf Virchow in the
middle of the 19th century,

We fall on our knees to Edward Jemner, a country practitioner
in England; whose respect for cbservation and experiment led him to
discover a way of preventing smallpox from the study of evidence
which physicians had refused to consider bocause they thought it
improballe, He published in 1798 o book only 75 pages in length
but it is one of the greet masterpicces in medical literature, It
was called "An Inquiry into the Causes and Effcets of the Variolae
Vaceinac",--smallpox to you,

daggard - "The Doetor in History", pp. 322-323: "A tradition
among tae deiry folks of the countryside led him to make his discov-
ery, Now and again Jemner was called to inoculate against smallpox
the mcembers of some farmor's family, And ofter he could not succeed
in giving the smallpox in this way to peoplc who handled cows,
'They've had the cowpox', said the farmers, That was the tradition,
Those who had the discasc called cowpox would never afterwards take
the smallpox,

"Cowpox appoared in the dairy cattle as smell pus-filled sorcs
on the skin, lien and girls handling the cattle sometimes acquired
similar sores, Beyond the local effect which lasted only a short
time, thoy werc not ill, #nd yet tradition insisted thot thosc who
had had the cowpox never took the smallpox,

"Here to Jomner was a thrilling possibility--somcthing sefo
and simplc to take the place of inoculation, But he had lcoerncd
from John Huntcr the principlos of scicnce. He could not jump at
conclusions; hc must obtoin preof by experiment,

"In 1796 cowpox brokc out on & farm in Gloucestorshirc; a dairy
maid named Sarch ¥elmes contracted the discasc, Jemner took from her
sores o tiny drop of pus and put it in a scratch on the arm of an
cight-ycar-old boy nomed Jemes Phipps. Soon a small sorc cppearcd on
the boy's arm; he'had tTho mariof cowpox only in that one plage,
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it healed and left & tiny scar, Jenner waited, A month went by and
then he again made & small scratch on the boy's arm; tThis time he
rubbed over it the pus from the sores of a man withamallpox--he inoc-
ulated the boy, James did not become ill, Asain a few nonths later
Jenrer inoculated him and still he did not tain *he smellpox, The
tradition was true; cownox pro,octnd acainst **1;lpﬁx, Jennar wrote
an sccount of “xq gxperiment and sent it to the Hoyal Socicty for
$41¢1 sabion in the "Transacnions", His letter wus reburmed uanpuclished,

he cuservation, the meuwheors of u}e Soeiety thought, was tco amazing
to be true, It was o mere chance that James had ot teken the small-
pOx,

"Encouraged by John Hunter, Jenner repeated his experiment on
other subjects, ™Me got the same result: cowpox protected agoinst
smallpox,"

Although Jenner knew nothing of bacterial infec*ion as we now
know it, by the use of observation and experiment ne estubliched for
all time the "validity of vaccination" and the beginnings of our know-
ledge of immunolory,

Jenner published his work 139 years ago and we seldom now hear
of = sma;lpox death or see & pox-marled face:; yebt cnly s i* years ago
(1931) here in Bsaringtor there wos cn epidemis (87 cases) which
threatienzd lives and beauty; cnd some people still fight the princi-
pae ol roccination and lows designed to stamp out discase,

Vo taks off our hets to Claude Bernnrd (1312-1878), French
physiolorisi, who is called the Father of Experimental hedlclne, He
dere’sped phszelogy o5 o positive science and left some fundamental
observatlone on the Iunction of the liver cnd the sccretions of the
panareas waleh ware the beginnings nnd led into what we now know
bl Shie couses cad treatment of the discasc diabetos and other
diseoczes producsd by the endocrine glonds, The other basie contri-
brtion ne made was the role of the wvoso~motor nerves or the involun-
tory nerveous systom,

To Louis Prstour (1822-1895), a merc chemist, wc crect monu-

merss dedierted to the scicnce of disease prevention; and ceclaim a
moving picture depicling a fairly toue story of his dromatic life
work _oma2 of the goontost movies of 1836, His geniuns for picking up

11 ~he threcds ef ~=¢»nt1; 2 knowlecdge in his day ond weaving them
to*c*hﬁv into & pattoern of appiied science has acver boen surpassed,
You will r,monbcr tho artagorism which Pastour hid to face from the
phiysicians vnosc prejudices weie underninced by his discoveries, The
establishmerd of bﬁb"‘“ o £.s micrcscopic organisms cousing formenta=-
tion and disensc laid the ground work for Listor, The contributions
to disensc prevention of Jomner, Pastour, Koch, cnd Lister, cach pur-
suing the sciontifiec meothed, und the effects +hc produced on subsce
quent scientific workers toward the saving and prolongution of 1ifuw,
arc too widespread for comprchension,

Ve cannot foil to honor the United States and the dental pro-
fession in this sketchy survey of scicntific nedieine, bepause
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they contributed the application of ansesthesie for surgical use with-
out which Lister's antiseptic principle helped little, A dentist,
Horace Viells of Hartford, Connecticut, discovered the use of nitrous
oxide or gas anaethesia, bubt it took his friend William Morton, a dent-
ist and Horvard medical student, to experiment sufficiently to prove
the value,

I read from Hoggard - "The Docter in History", p, 346 .- "The

story of that cononsiranicn has beccme one of the classic
Rumor spread thet some m=dical student hed presumed to offer a methcd

of abolishing the pair of overcticn, The gallery of the operatin
emmhitheater was crowded wi'th incredulous spectacers, The patient

was broeught in, 7Tks surgeon waited, dressed in formel morning clothes=-
in those days surgeons did not wear white govms, nor did they wash
their hands before ogsrating, but ornly afterward, for Lister had not

yet shown that infection might come from dirty hands, At the appointed
time the surgeon, the patient, the strong men to hold him dovm in his
struggles, the spectators, were all ready, bub Morton was not present,

A gquarier of an hour passed, and then Dr. Viarren, taking his lmife in
hand, turned to the spectators end said, 'As Dr, Morton has not arrived,
I presume he is otherwise engoged,® The audience smiled-~they had been
skeptical all along, Dr, Viarren touched his knife to the skin of the
shrinking patient, At that moment--so the story goes--the door opened
erd in came Iorton, He had been delayed in cempleting an apperatus to
administer the ether, Dr, Varren stepped back, pointed to the man
strapped to the operating table, and said, Well, sir, your patient is
recdy, ! Amid the silence of the spectators, surrounded by unsympa-
thetic fucss, llerton administered the ether, In a few minutes he looked
up and soid, 'Dr, Warren, your patient is reedy.! The inoredulous
eudience watched in silence as the operation was begun, The patient
gave no sign of pnin; he wns obviously alive-~everyone could see his
breathing; he slspi. Vith the completion of the operction, Dr, Viarren
turned to the spectators, and said, 'Gentlemen, this is no humbug, '

I cannot wathdraw from this pinpoint peep into the development
of the healing art and science without mentioning Pinel, the French
physician who was the first to recognize thet mental i1l health was
due tc natural causes and not to' demons and devils, "Under his influ-
ence the priscn asylums of Paris, the Bicktre and the Sclpetridroe,
became hospitals,” The worlinps of the mind too crs subject to scien=
tifiz investigatior although one of the last strongholis ageinst op-
proach by the seientirsic method, This is due to the fact that man's
fear of the unknown caused him to build up the defense thut the mind
wos omnipotent and untouchable,

Vhen one’ glonces back through the ages and thinks of the epi=
demics of plague, cholera, smallpex, typhoid and typhus; the thousands
of death due to tuberculesis, leprosy, malerin, vellow fever, diph-
theria, dysentery, tetanus, and syphilis, and today thinks of the pha-
lanx of medical science and disease control nceded to cope not only
with these enemies but all the diseascs due to poisons, foulty nutri-
tion, accident, ete,, it is staggering, to say the least, Disense

has not been conquered end never will if we think of disease as a
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resultant process of 1life phenomena growing out of the struggles of ex-
istence for various forms of life, "Nature seems to have intended that
her creatures feed upon one another,"

But if we grant the superiority of man in intelligence over other
forms of life cond believe that in the evolition of that intelligence
man hes acquired sufficient knowleuge about some of the life forces to
be able to control and utilize a small fraction of these forces for his
benefit (proof--inerease in life span), tiien we have to decide if any
method has produced greater results than another and continue to apply
that, Iere we say in medicel history there is proof that the scienw
tific mecthod has been most effective, Ve go one step further and say
the greatest hindrance todeoy of improved combtrol of disease is the
inobility of mon to work together cooperatively on a rational basis,

‘fe know much more about health control than we can put into
practice, Human 1life is wnsted unnecessorily-~in peace as in wnr,
The blocks in this direction are due to many culturcl factors over
which man hoas not yet learned control, but this doss not mean he is not
lecrning or never will, There has been greater cooperction nationally
ard internationally over the prevention of epidemics than eny other
one cultural factor even if lives are saved from typhus or cholera one
dey only to be shot dowvn the next by a bullet, Zinsser tells us that
"during the most turbulent period of the Russian Revolution, the only
official relationship which existed between that unfortunute country
and the rest of ILurope consisted in the interchange of information
bearing on the prevention of epidemic disease, arranged in cooperation
by thﬁ Health Cormission of the League of Nations and the Soviet govern-
ment,

The two mein differences which characterize modern scientific
medicine todoy from previous eges are: (1) the increcse in knowledge
about the phencmena of Gisease--this being due to the pooling of
knowledge nnd concerted efforts of all men pursuing the scientific
method (not medical men olone), and (2) the reapplication of this
pooled knowledge toward attempted prevention of disease by control
of the natural forces imvolved, Early man attempted control by pro-
pitiation of the gods or driving out the devils, This wns attempted
control of supernatural forces, No one has yet shown tho limits of
improvability of a group of human beings under optimal conditions,
that is, conditions considered the most favorable for humen growth
and welfare, Man will first have to agree as to what are optimal
conditions and then set about by the scientific method to prove the
hypothesis, Surely we have ocnough sciemtific knowledge ot our dis-
posal to begin, Judging from medical history in all cultures, belief
in the scientific mothod would seem a "true belief",
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THE GROWTH OF POPULATION

Barbara Jones

In suggesting that modern medicine has hed some effect upon our
present culture, Dr. Osbcrne has been far too modest. §he has told you
about the growth of medical lx:owledge; I shall try to show ycu some of
the results of its applicatiorn. When you have consid:ired the facits of
population growth in the last 150 years, I think you will agree with me
that we ere in a peculiar sense dependent on szientific medicine; and
this for the excellent reason that without it none of us would have been
born. You may accuse me of exaggeration: there would obviously have
been some population today, even though e much smaller one, and some of
us might have appeared on the scene. I think it guite unlikely thst the
particular combinations of genes which form the bases of our admirable
personalities would ever have come together; a large proportion of the-
l8th-century people who were our great-great-grandparents would have
died in infency, with the distressing result that neither our grent-
grandparents, our grandparents, our parents, nor we ourselves would have
been brought into the world.

I want to call to your attention two biological facts, sadly neg-
lected by historians, which seem to me to be basic to an understanding
of cur culture. One is the enormous and vnprecedented growth in numbers
in the 12*th century; ‘the other is the incrsase in the length of indi-
vidval hurman lives. Both cun be clearly troced to the application to
humen affuirs of the scisntific knowledge the development of which has
just been sketched by Dr. Osbhorne.

Though medern culture generally refers to Western European cul-
ture and Its extensions, I shall use only the population figures of Eng-
land and the United States. The English figures are particularly illu=-
minating, beceuse fairly reliable estimates go back as far as 1100 and
because Fngland is an island, with definite boundaries, so that we Xmow
we arc talkling about the same geographical and political uuit throughout.
The chenges which occurred in England are typical, though the rates of
growth in other countries, for example Germany, started to increase a
little latsr than in England, which was earlier affected by the scisn-
tific developments.

Look at Chart 1. You will see that it begins about the year
1066, when a census of landed property was talen by ths Norman Congueror.
From this census, the Domesday Book, it is estimated that the population
of England was about 1%'milli0L- The shape o the chart indicates a
slow, steady rate of growth until about the beginmming of the 18th cen-
tury. The population doubled itself in gbov® 42U yoars--an almost im-
perceptible rate ol growth from gereratica to generatison. Now look at
the record of the last 150 years, and you will see vhy I szay that the
modern period is redically different from those which went before. We
should remember its youth before we judge it too harshly.
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_ A glance at this second chart will bring you up to date, and per-
haps exorcise the bogeys of overpopulation or ruce suicide, whichever may
be haunting you. The steep 1%th-century curve of ropid inecrosase is flat-
tening cut, and we are epproaching a period of strbiiity, followed prob-
ably by some decline. These ere the American figurszs. the dotlted lines
representing various estimetec for futurs growth. The gemeral shepe of
the cu~ve is similar for Eigland, though the English poprulaltion has al-
ready cporoached ncaver to the flat part of the curve, and stability is
expected within the next decade.

How are we to erplein the enormous upswing in numbers? Evidently
we must look for an explanstion in the conditions of life ia 13ik-century
England, where the growth began. The Technccrats, among the few writers
who have given the matter some of the attention it deserves, attribute it
to the harnessing of power. The human race suddenly fell heir to the
stored-up energy of the sun in the form of coal, and no longer had to de-
pend on the daily stint of energy derived directly from the sun's rays.
Other writers have callied us children of the machine, end have drawn more
or less startling conclusions from this putative relationship. But beth
the harnessing of power and the invention end use of machines require ex-
plenation. The social historian goes much farther back and farther
afield, and finds a great number of interacting factors responsible alike
for the machine, the use of pewer in production, and the growth of num-
bers in 18th-century England. These factors could be grouped under two
main categories, the growth of knowledge and the growth of wealth. These
are by no means independent phenomena, for it will be found that the free
enguiring spirit which led to the development of modern science, and the
adventurous spirit of merchants and traders which led to the discovery of
the New Werld, flourished together in the busy centers of Mediterraenean
comnerce at the end of the mediaseval peried in Italy. After the dis-
covery of Americe, Holland emerged as o center of trade and intellectual
setivivy in the 16th und 17th centuriea. England, in the main channel of
comuerce beltween the old world end the new, bocam: the center of social
change, aad the cradle of thet particular combination of social changes
later called the Industrial Revolution, in the 18th century.

These general causes cun throw very little light on the question
of populntion growth, unless we know exactly how they affected birth- and
death-rates. Perhups I need not remind you that populations grow when
the birth-rate excesds the death-rute, dcocline when morc people dis than
are born, and rempin stationary when birth- and death-rates balance one
enother. Malthus, w*1u¢ng about this point, when numbers were very much
smaller than they are today, issued grave warnings agzinst the "devastat-
ing torrent of children". One migkt thercfore suppose that babies were
pouring into the wecrld at an unprecedented rate. Indeed, many people
secm sptisfied to believe that the new fuctories exerted an cconomic de=-
mond for workers which automatically produccd the desirced bioclogical re-
sults. Actuclly, there is no cvidence of an inerecsed birth-rote.
Throughout this long period of comparative stability, the fertility of
marriages was unchecked, and resulted in o birTh-vate of about 35 per
thousand. Numbers were kept down, not by rcstrictions eon birth, but by
a desth-rate almost as high as the birth-rete. Adom Smith, writing in
1776, remarks that "it is not uncommon in the lighlands of Scotland for
a mother who has borne twenty childron not to have two clive". Smallpox
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wng celled "the poor manis friend, who bappons to he burdenow with oo
meny children’. It was the reauction in thé weath-rate in the second
half of the 18th century which initiated the eno™movs inerease ian popu-
lation In the 19th. The change became apperent ehout 1750. The death-

rots continued to decline until about 1830, while tre birth-rate remained
substeniially vnchanpged. Evidently, orce the degth-rate has been btrought
beiow the birtherats, growth ¥ill continue watil some further change in

the tw> rates cceurs.

Tne crucial decline in the death-rate in the latter half of the
18th century has btecn too cfsn attrituted solely vo the ravelution in
industriael production. No-cuae has adequately expiairad the interrela-
tionships of population grewth, once it starts, and the progrecs of in-
vention and industrial edvence. That there is o reciprocal relationship
cannot be doubted. But if you lock at the dutes on these charts, you
will see that the death-rate declined before the application of steam
power to industrizl production had transformed the material basis of life.
Contrary to the general impression, which emphasizes the mechanical arts,
it was an improvement in the arts of medicine and agriculture, based on
the bioclogical sciences, which began the transformation of our social
heritage, ond ushered in the so-cnlled Machine Age.

I shall deal only very bricfly with the changes in agriculture,
which sc significantly improved the diet and health of the English people
during the 18th century. Like much thoet was wital in English life, the
improved methods were introduced from busy, commercial Holland. Most of
the capital, much of the enterprising spirit and the willingness to break
awvay from trodicional methods came from the rising class of merchants ond
traders. larnbos were drained, ficlds were enclosed, new methods of cul~
tivation and rototion of crops were developed, stock brssding was enor-
mously improved, cnd the introduction of root crops revolutionized the
food sapply. It is hard for us to reclize the meagreness and uncertainty
of the dist of our forsicthers. Throughout this long period of relative
stanility, famine was nn ever-present menace. The traditional open-field
agriculivure which hud persisted almost uwachanged for centuries afforded
only o very small mersin of sefety in years of good harvest. Cattle eked
out a meogre and mangy existence on the commons, interbreeding indis-
criminavely, and with poor genetic results. Every autumn o drastic
slaoughter of these missrable beasts was necessary, becouse only o small
supoly of natural hay was available for winter fodder. Conscquently most
of the peopleé could buy only salted mect in winter. The inadequacy of
the diet is clearly reflected in the prevalence of deficiency diseases.
Rickets arnd scurvy took z heavy toll throughout this period. By the end
of the 18th century, these two scourges had Leen vury much reduced, and
improved crcps, togethor with improved transportation, hud almest elimi-
noted the danger of fumins.

Man, like any other biolegicual speciss, is dependent on an ade-
quats food supply. Clearly, our great-great-grandfathers might have died
in infaoncy, or at least before they had hed time to start the chain of
generotion which ultimately produced us, had the troditional methods of
agriculturc remained unchangsd. But their early cutting off would have
been no less certain without the simultonecus changes in the arts of medi-
cine and hygience. Again, it was no sudden eruption of iunsplred inventions
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which made the difference. Rather, it was the application to everyday
life of the new knowledge; and the kmowledge which was applied came
through the same channels in the cases of both medicine and agriculture:
the ferment began in the Italian cities, reaching England through Hol-
land. The influence which transformed English medicine was the teaching
of Herman Boerhagve, himself educated at Padua, who had founded a medi-
cal schcol at Leyden at the end of the 17th century. No great theoreti-
cal discoveries are associated with his neme. His importance lies in
the fact that he established for the first time the clinical instruction
of medicine, setting up for that purpose a medical school with a Lospi-
tal attached. Some of his students founded the Edinburgh school of medi-
cine on similar lines in 1725. From these centers of medical instruction
spread the spirit of practical, experimental, scientific interest in
treating and preventing sickmess, which sent men forth to wage an un-
remitting attack on traditionalism, prejudiae, superstition, ignorance
and dirt.

Except for the immunization against smallpox already described
by Dr. Osborne, most of the advances made by this new race of doctors
were in the fields of personal and public hygiene. In both fields, they
found plenty to do. By modern standards,.our ancestors would be judged
unattractive both to the eye and the nose. They lived in conditions
which must have been remarkably favorable to disease germs of every kind.
Linen garments were rare luxuries, and cotton was not available till
after the revolution in textile machinery. Woollen clothes were worn,
day and night, year in and year out, and never washed. Indecd, washing,
exccpt for the face and hands, was not customary even in respectable
circles. The 1l8th-century doctors had great difficulty in persuading
mothers to wnsh babies or change their clothesas the nurses were afraid
that such o procedure would rob the infants of nourishing vital juices.
To enter o hospitel or a gaol, or cven a court where prisoners were be=-
ing tried, was to invive death from typhus. Lillins Dulles brought me
¢ pumphlet from London, printed in 1784, in which one Thomas Day calls
the attention of the worshipful justices of the peace to thc conditions
in Maidstone Gaol: he points out that "at the last assizes cleven bills
were found against prisoncrs in such a bad state of health that they
could not take their trials; and it is a fact, that two prisoners were
expiring, whilst the grand jury were oxamining their indictments, and
werc actually deuad beforc tho bills were returned to court. During the
last ten months, fourteen prisoncrs have died of the small pox, and gool
distemper, of whom several were persons unconvicted of any crimc".

Typicel achievements of 18th-century medicine were the establish-
ment of moternity hospitals; the formulation of rulcs for the hygienic
conduct of hospitals and gaols; great improvements in sick-room nursing,
and in the feeding ond care of infents; and a very considerable clecaning
up of thc ineredibly filthy conditions of life in the townms.

A significant part was played in the genersl improvement by the
army and navy physicians, who had both the incentive and the authority
to formulate and enforce rules of public hygiene. Scurvy was recognized
as a deficiency disease by the navy surgeon Lind, who write & book on
the diseases of seamen in 1757. His successor, Sir Gilbert Blane, is-
sued an ordinance commanding a daily ration of lemon juice for all
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British sailors, in 1795. The startling results can be easily measured:
in 1779, the Channel Fleet was obliged to put into port ufter a cruise
of ten wecks, in order to put ashore 2400 men ill of scurvy. This was
by no means a bad record, ond you will rcadily imagine the difficulty

of long sca voyages whon you consider this appalling less. In 1800,
after Blanc's order had gone into effect, the Fleet was able to kecp at
sea for four months, and then had only 16 hospital cases from nll causes.
I hove alwnys dovbted “he claim that the Battle of Waterloo —ms won on
the playinz fields of Fton, hut I am convinced thav Ncolson's vichory at
Trafalgar must be attributed to the ration of lemen julee, which mxde
possible long manocuvers, and the menning of ships with expoericnced sea=
mon. Probubly this same ration of lemon julce is responsible for the
dosignotion of Englishmen as "limeys'.

I have not time to give you any adequate picture of the work of
the 18th-century doctors. You czn form soms idea of their influence
~when I tcll you that in the 17th and all previous centuriis plague, small-
pox, dyscntory, maleric, typhoid, typhus, rickets and scurvy took con~
tinuous toll of humun lives. Men were helpless to prevent them or cure
them. By the end of tho century, meny of these were clready almost
¢limincted from England and have ever since beon considered as "tropical
discescs". The deeline in the death-rate which occurred in this peried

as only bcen matched in the years since 1870, when the control of com-
municablc diseasc was put on o sciontific basis by Pasteur's discovery
of bacterizl infoction.

The for-roaching social conscquences of the sudden inerease in

numbers arc too numerous to mention here. I do urge you to remember tho

act of rapid increass, and to tcke it into comsideration whon you think
hard cbout human affeirs. If you dislike modern lifc, wnd yoarn for
return to & simpler sceicty, remember that the cnormously cxpanded mod-
ern populutions cannot maintain themsclves without o continucd applica~-
tion of scicntific techniques. We cen do without scicnee only ot the
cost of drastically reduced numbers; and diminished numboers, however de=
sirablc you may think them on acsthotic or miscnthropic grounds, are not
brought about by o wave of the hand. They result from fomine, disecaso
end death, and thesc in turn arc not chosen by humen beings. They will
occur, if at all, to the accompanimcant of violent and long-drawn-out so-
cial uphecuvals.

I beliove also that much wisdom would be added to politieal and
historical discussions if historians, politicians, and prophcts of doom
would look morc friqucntly and with o more imaginative eye ot thesc
charts. Porhaps the socio-cconomic organization of the 19th century,
as well os the Weltonschuuung of its writers and philosophers, might be
better understood if scen as the adaptotions of an expanding human so-
cicty to conditions of rapid growth. In its earlier stages, the cxpan-
sion was nccompnnicd by groat suffering, cnd soeciul insccurity. The 19th-
century synthesis of which Mr. Jonos spokc rcally flourished only in the
latter half of the contury, cspecially betwecn 1850 and 1880. The thought
cnd social institutions of this pceriod arc likely soon to be rucognized
as transitory phcnomena ir human history. It scems to me quite unlikely
that the institutions cdapted to that stage of growth will work equally
well when growth slows down and stops. Our lives, and our childron's
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lives, will almost certainly be lived in a period of great social and po-
litical stress, which might be interpreted ac an ill-understood attempt
to adept our creaking social machinery to radically altered biclogical
conditions.

The second biological factor I regard as basic to our modern cul=-
ture is, as I have said, the increase in the length of individual human
lives. Dr. Osborne has already reminied you of the recen! dlscoveries
of antisepsis and anacsthesia, which made possible modern surzery, end
of the revolution in public health wanich followed Pasteurt's discoveries.
The net effect cen be sesn in the reduction in the death-rate from 19.8
per thousand in 1880 to 10.9 per theuscnd in 1905. No remeved upswing
of population growth occurred, becavse after 1870 o sharp dezline in the
birth-rate began. This reduction in the birth-rate sliould p:robebly be
regarded as related to these other changes, because iv is sncther example
of the intelligent application of advoncing knowiedge to the improvement
of human life. People learned how to limit their familes, erd sensibly
proceeded to do so. A reversal of the trend tormrds smaller familics
will probebly come, not from the exhortations of fervid nationalists, but
from o chengs in the conditions of life which cause married people te
meke the decisions they do about the number of children they want to have.
If present trends continue, as seems likely, birth~ and death-rates will
roughly balance each other again within a few decades, as they did in the
earlier period.

The radical difference between the two periods is this: these
people lived to an average age probebly under 30; modern Americans have
an expectarcy of life of 60 years, and may extend those years still fur-
ther if they will adapt their socinl orgenization so as to make full use
of the medical knowledge already available. The change has been very
rapid: as late as 1871 male babies born in England hcd a life expect-
aoncy of just over 41 years. Again, I ask you to think hard about what
these figures mean. The fact that the averoge length of life was under
30 does not of course mean that old people did not abound in these
earlier centuries. They did; and I daresay many of the younger ones
looked much older because thcy lost their teeth without benefit of den-
tistry, were commonly pitted with the smallpex, crooked because of early
rickets. It doc¢s mean that women spent most of their lives bearing
children in horrible conditions of dirt and discomfort, and subsequently
burying them. It means that life was constantly threatened by disease,
disfigurement, starvation and death. When nature is cruel, and indis=-
criminately destructive of human life, men teo are apt tc be cruel and
callous, to set a low value on individual lives, and to accept suffering
and untimely death as part of the unalterable order of things.

lMany of you may dismiss such considerations as basely material-
istic, and point to some of the fine intellectual and artistic products
of earlier nges. I do not deny the beauty of ths mediaeval cathedrals,
but ask you to remember whst life must have been yor most of those who
lived in their shsdow. Your biological kizaship is probably with those
obscure, insrticulate pecple about whem history is silent, who lived and
merrizd In ignorance and squalor, at ihe merey of natursl Torces which
they could only face with the aid of fatalism and superstition, I am
afraid that life for many of them was "pcor, nasty, brutish and short".
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Though it is not my function as a social scientist to evaluate past and
precent cultures, I do suggest to those of you who are interesftod in com-
paring the gensral level of human welfare at various times and places,
the use of the length of human life as one of your criteria.

When you think ebout ocur contemporesry culture, I believe you will
find it illuminating to consider the ccnsequences of the suddea increase
in the lexngth of life. We are an older populeticn Than ary rroan of whom
we heve recocdss. This has all sorts of %clitical audl economic implica-
tions which I muet leawTe To your imsgirgtion. Our sitatuds towards each
other, and towards the universe, 1s also effected. Our ind vilualism,
and the very general belief that the improvement of human lif'e on this
earth is a worthy object of moral endeavour, are no doubt relatzd to the
increase in the security of our hold on life. We heve few children, but
expect each one to reach maturity. Many of the evils which our ancestors
accepted as part of a supernatural order are now begianing to be regarded
as remediable public nuisances, to be attacked by an analysis and removal
of their natural causes. When men have learned to control their own
birth- and dseth-rates, it is small wonder that the scientific method
which gave them this control should enjoy the prestige which used to be-
long to the art of magicians end priests who monipulated supernatural
forces« I confess that I am so much the creature of my culture thet I
think it not unreasonable to hope that we can in time learn to control
most of the socinl forces which now threaten to destroy us, by a further
use of the scientific methoed.

Any such hope is likely to be descredited as an expression of
"foolish optimism". It is curious that one never hears the phrase,
"foolish pesaimism". I submit that optimism and pessimism can be equally
foolish avtitudes, and reflect more accurately the state of the observer's
digestion tharn any condition in the facts observed. I hope that the con-
siderations I have laid bafore you will encournge you to turn a less
jaundiced eye upon human histery, to take a lenger biological view, and
so helv %o correct the iniluence of gloomy commentators afflicted with
historical myopia.



CHANGED CONCEPTS OF BIOLOGY

Robert H. Woodworth

The doctrine +hat all plants and animals an complsed cf cells
was estabiished abous a cenlnury ago. The modification ol tlis *hoory
resulted in the corcept of 12 cell as the basie unis of lide, Hume
peovle still hold this ides although there is mow abundont evidence
winich points to unity in the whole organism with the signilficonce of
its cellular composition as secondary. Bocause this pecint is Impertant
I propose to consider it in some detail,

Although cells were seen and sketched by manv observers during
the 17th and 18th centuries, they were not wndersiood, Alrmost tw
hundred years ego Wolff proposed a theory which in essenes was tue
csll thecry but this was unappreciated because of the opposition of an
illustrious physiologist, Haller, who contended that orguanisms were
composed of "fibers and concrete". Later cells were recognized es an
ever present element in tissues of both plants and animsls but they
were considered to be unimportant,

Ir 1838 two friends, Schleiden end Schwann, combined the results
of their studies and gave to the world the cell theory. They had care-
fully ard exbtensively ctudied the tissues of many plants end animals
and, although they sttached too much importancs to the cell wall and
were wrong eboet tTre moco of development of the cell, they were the
first workers to sunstnniiate the fact that all perts of organisms are
built of similars units.

I+ should be stressed that neither of these workers began with
the assvmotion that cells wers basic units. They were studying the
structurc of tissues and an understanding of the fundamental nature of
the cell as the unit of orgarnization came after the study of much
material. Their conclusion was a result of the application of the
scientific method.

The first and most profound modificaticn of the cell theory
came as & result of the discovery of protoplasm. About the time that
Schleiden and Schwaun ware studying cells Dujardin, working with the
lower animals, described their semi-fluid, jelly-like substance as being
endowed with the qualitiss of life, A decade lster Von Mohl observed
similar substancs in planss and called it protoplasm, It remained for
Max Schultze {in 1881) to recognize the idertity of the liwxing substance
in both plarts snd animals. Although he made many weighty contributions
to microscopical anatomy, his name is now remasmbered because of his
"protoplasm doctrine™. In this he showed that the "living cell" was not
a "“space with walls" but actually a mass of protoplasm withcut walls.

Further modifications of the cell theory showed the cell to be
not merely an element of structure but also a functional unit. Then came
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recognition that the egg and sperm are modified cells of the parents’
body, and later an understanding of the behavior of cells during de-

velopment from the fertilized egg.

In 1868 dyess came into use for staining cells and in 1883 it
was seen that the nuelsus, in dividing cells, Yrolze np into e dufinite
number of hodies 28llel chremoscomes. Thsse booamns knowe as Lh= bearers
of hureditary cualities. Thsy sre the chief vbjects of investigation
of the whoie science cf gaﬂht_us.

The develorment and medification of the cell theory during the
19th century focused attention on the cell with the resuls that the
organism came to be considered as a group of peten®ticlly Iundspsaden
cells which were specialized (structurally and funetinnally) for
mutual benefit. Organisms were thus clacsiried into two great groups,
the One-Celled Organlsns and the Mult1*el¢*1a£‘€:gaﬂljji, the ehwent
being on the cell. 1ihe cell was the bacic Wiit *d'r‘uAGEJ. he or=-
ganism was secondary; it was either one-celled o mcny—:c;lad. Fven
theugh this outlock is not now tenable; the cell thecry stunds second
to no theory, with the single exception of organic evolution, in ad~-
vancing bioclogical science.

_.

It is now recognized that because of the great structurel
complexity of the protoplasm in the so-called one-celled orgarisms they
are ‘et*E“ ooncldered as orga,lsms, nﬂn-cellula- E.u beﬂaufe of the
sts ces, the mul ice'lullr organisms of the 18th enxury are “eﬁter con=-
sidered as orgosicmws, ~silular, the emphasis beirg on the Da"la aature

— . — ——— i -

of the orgzuicm. Loe biolcgically active substences mentioned just
above arc the enzymes,; vitimirs, and hormones. Such organic materials
forred ir one part of tho plart or animal and carried to another part

of the seme nr o different ovganism exert some profouad effevct. For
insvance, Yths cecration frer the gnterior portion of the p*tuifary
gland situataed i the cenler of the base of the brain cavity hes a pro-
found efTeet on the growch of the skeleton, Deficiencies or excesses
of this hormore cause zbnormalities of many types.

The unity in the orjanism and the secondary importance of the
fact that it is cellular is clesarly seen in the development of the
fertilized egg. Studies in experimental embryology show that the genes,
or hereditary factors in the chromosomes, are of significance in siamping
individual characteristics on organisms, thus meking them different one
from another, but it is the cytoplasm of the egg which determines the
genus and spscies., The egg, beicre it is fertilized, has a polarity,
i.e. a structural organization or rough preformation of the embryo inase
much as the main axis of the embryo and the arrangement of its first
organs arec already determined. The small, clear region at the animaid
pole gives rise to the messnchyme which forms the skeletal and connec-
tive tissue; the next layer, often pigmented, ferms the intestinal tract;
the lower half of the egg zgives rise to the ectoderm.

We see then that organization in the egg is more basis than the
cellular nature of the embryo.
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Many more examples could be given to show that the organism as a
whole is fundamental as a biological unit.

Thus far we have been concerned with the individual organism,
What follows pertains more to groups of organisms.

In the 16th century Copernicus and Galilec showed that the earth
is not at the center of the universe and mctionleas. bt that it rotates
on its axis, and revolves around the sun in ccmpany with all the cther
planets. Their great service was the delivery of the intellect from the
notion of a universe created for the purpose of man,

Charles Darwin, 75 years age, rendered a similar service by his
insistance that accidental variations and not purposeful variations
(creations) gave rise to variety in orgenisms, The development of this
cencept has proved to be the outstanding contribution cf bioclogical
science, i.e, heredity. I do not propose to dwell here on the principles
of heredity. They mey easily be found in the literature, while many
results of their application are sesn in our domestic animals and cul=-
tivated plants.

While the theory of organic evolution and the principles of
heredity were being formulated, certain ideas proposed in the name of
science but unsupported by factuel data have crept into useage even
though they are highly hypothetical. One of these is the idea that one
race of mankind is better than other races. I know of no scientifiic
evidence to urhold this raciocentric viewpoint, Then there is wide=-
spread the fantastic belief that sterilization of large numbers of "un-
desireables" will be some scientific magic bring about a race of supermen.
I shall not enlarge on these two points but I will go into some detail
concerning a similar notion which is mugh older, In the last century,
descriptive biologists propounded the theory of adaptation of organisms
to their environment by structural change. The fact that there are no
valid scientific data to support this idea is not generally known. Those
who are familiar with the theories of evolution krow the extensive role
ascribed by some early workers to adaptations of organisms. Others were
quick to use this concept as if it were a natural law, with the result
that adaptation became a tool in the thinking and reasoning of many in-
telligent people. The most famous example of adaptation to the environ-
ment is that of the blind cave animals. Blind salamanders, blind fishes,
and blind insects are all common in caves while such forms are compara-
tively rare in the open. This fact suggested, but did noct prove, that
the darkness of the cave was the cause of the degeneraticn of the eyes.,

Now modern studies in the embryology and physiology of the eye
show that the cause of degeneration in this organ is a disturbance in the
circulation and nutrition of the eye which is independent of the presence
or absence of light. ©So we now know that it was not the cave that made
the animals blind but the fact is that animals with a hereditary ten-
.dency toward a dsgeneration of the eyes can not survive in the open.
There is an abindance of evidence, experimental and cbservational, in
support of this explanation,
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Tropistic responses (reactions brought about in plants and
animals by external physical agencies) have likewise been considered
to be sdaptations to the enviromment. Plant rocts always grow down
and away from light. Stems of plants grow upward even in tae dark and
always grow toward light. Many animals show similar resopcnses i.e.
they react to light by moving either toward it or away from It. How=
ever, w2 Tind that wesitive phobotropism occurs iu organisms which
have nc copportunity to make wse of it, Hud-living cruvstacenns
(crustacoans are c¢rabs, shrimp, lobsters, prawn, crayfish; Larnacles,
water fleas) and caterpillars which live under the bark of trees show
this response to light just as strikingly as forms which live in the
light. This is now known to be due to the presence of photvosensitive
substances and the question of adaptation has nothing to co with the
production of such chemical compounds in the bodve Then agein, many
organisms show a tropistic response to electrical flow, called
galvanotropism. However, this is purely a laboratory product and no
animal ever has or esver will be exposed to a ccnstant electrical
current except in the laboratory of a scientist. These facts show
clearly that tropisms are nct necessarily adaptations to the envirom=-
ment, Organisms are already adapted to any changed enviromment in
which they can exist. There is no evidence to show that any organism
has ever adapted itself structurally to a change in the environment.

It is interesting to note that the environment is as much
suited te having organisms live in it, as plants and animals are
edapted to living, In fact a critical examination of the environment
reveals the fact that in each essential property and certainly in the
combination of all, it is quite the best possible enviromment for life
as we know it,

In this instance we have an excellent example of the value of
the scientific method in correcting a fallacy produced by intuitive
reasoning. We likewise have an excellent example of the persistence
in cur thinking of errors proposed in the name of science as real re-
lationships.

When it can be proved that a life phenomenon is limited by a
simple physical law, there is no longer any need for assuming the
ection of non-physical agencies. This has been accomplished for a
whole group of animal instinets and plant responses; those reactions
which determine the relation of the organism to light. They have
been and are being reduced to the law of Bunsen and Roscoe (Physio=-
logical effect of light is equal to the intensity times the duration
of illumination). Some young shoots of plants are so sensitive to
light that an amount of light equal to one candle at 250' is sufficient
to bring about a bending toward the light source. If two light sources
be so placed that one is north of the plant and the other east but
twice as intense, the plant does not bend toward the east but toward
. the resultant of the two light intensities, that is it bends as if a
light was placed near the easte~ncrth-east position. If two lights
be opposite and equal distances from the plant, it grows upright but
if one light is of slightly greater intensity the shoot bends toward
it, If the light intensities are reversed the plent reverses its
bending.
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Lower animals behave in a similar way. Larvae of flies can
be made to crawl in any desired direction by appropriate adjustments
of the light intensities. Some of the caterpillars crawl upward on
branches, we think because they want to feed, but they do tiils be-
cause they are photetropic, Undoubtedly they are hurgry but the food
does not attract them. If placed on a brarch dewnded cof its leaves
they crawl up, remain there and sterve although there be rresh green
leaves cn rearbyy btranshes. We all know that caterpillars do crawl
dow:l but they do this only af'ter they have taken in scme focd. This
revarses the effect of light and instead of being attracted they are
repelled by it.

Experiments of this sort demonstrate that these orgenisms do
not react to light because they w ant to nor because they know they
will benefit by it; but because they have no choice in the matter.

The effect of temperature on bodily processes has been shown
to be precisely like its effect on chemical reactions. OSome pecrle
object to the tendency toward reducing everything in biology to math-
ematical formulation or figures. The greatest contribution of biology
to science is that of heredity, whose laws would be unkncwn if it
were not for figures. Applied mathematics has been responsible for
showing that the laws of chance and not of design or purpose rule in
heredity.

Net even the strongest oppornent of mechanism would attempt
to treat the process of digestion, or that of metabolism, or production
of heat or electricity, in any other way than a purely physico=-chem=
ieal way; nor would anybody attempt tc explain the functicns of the
eye, tne ear, or of sensation in the skin from any other standpoint
than that of physics,

Biology has been and will continue to be scientific only to
the extent thet it succeeds in explaining life phenomena by quanti=-
tative laws,

We have reviewed the formulation of the cell theory and its
modification into what is now called the organismal theory. I have
spoken of the phenomenal advencement in the understanding of life
processes which has resulted from the application of the scientific
method. We know that many of the phenomena of life react according
to cuantitative laws of physics and chemistry. Most scientific
workirs suspect that all the reactions of individuals "obey these
laws" .

Although we do know something about coordinating activities
in the body we are still relatively ignorant concerning the activities
of the mind, 1In my opinion the next major con“ribution to science
will come from the field of experimental psychology. These attempts
to reduce the workings of the mind to guentitctive laws will undoubt-
edly prove to be as revolting to many people as wes the theory of
organic evolution in the late 19th century. However, man's great
curiosity in understanding himself as ccmpletely as is possible will
guarantee continued efforts in this endeavor,



It is not possible to predict the reactions of groups of
individuals by studying the individual organism. The business of
resclving the activities of a culture of organisms to quantitative
laws is extremely difficult., New findings from psychological ex-
perimentation coupled with the rigid application of the scientific
method to studies of groups will produce the most significant ad-
vance in all science, i.e. in the new sociology.

Some important work has already been done on the study of
cultures of organisms. We are now to hear about such work from liss
Ingraham,
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THE SCIENCE OF BACTERIAL CULTURES

Mary A, Ingrahan

If I wore to ask you "what are bacteria?" most of you would pro=
bably answer, "They are very small ,,....s0e" and you would be guite
oorrect, for they are about a million times as short as man, But if
they are a million times as short as a man, they are several million
times as long as the atoms of which they and mean are compnsed, Thore=
fore they are large cnough to allow for considersble molecular diver=
sity in their composition, but small encugh so that our world presents
them with innumersble different enviromments, This room for example,
provides them with hundreds of distinet cultural onporiunities, It is
not surprising, considering this great envirommental diversity, that
countless numbers of different bacterinl species have succesded in es=-
tablishing themselves in, on and all about us, Indeed, the ubiquity
of bacteria is onc of their best lnown characteristics,

Other important bacterial charecteristics may also be correlated
with the inescapable fact that these organisms are very small, Even in
the 17th century when the microscopc had been developed to a point where
these "narrow engines" could be seen, the magnitude of their activities
weas not realized, It was not appreciated that just because they were
so srtall, they must possess relatively immense surfaces at which energy
exchenges could teke vlrge, and that therefore they should be expected
to carry on activities of & magnitude incommensurable with their bulk,
Doubtless had some important bacterisl menifestation such as the scur-
ing of ril¥ been a rare phenomenon, it would have received early study,
The contaziois ncture of the decomposition and the cssocicted presence
of microscepic organtsms would surely have been noted, But milk always
soured; it olways had: it was the"noture of" milk, In fact it was not
until the 1850%5 thot Pasteur succceded in preventing milk from souring,
Only with this technical advonce were the probléms of bacterial activity
visunlized in terms which led to fruitful study,

The foct that individual bacteria are very inconspicuous where=-
as bacterial activities may be most evident has had prefound efflects
upon the development of the science of bacterioclogy, 1t is probably-
for this reason that bacteriology was developed primarily as an
apnlied science, It is also for this reason that we have been led to
study bacteria as culbtures rather than as individuals, Let rne elabor=-
ate upon this point:

It is true thaot we can scrape up a few bacteria, stain them and
view the corpses under the microscope, but the results, at best, are
apt to be disappointing, Ve can sce so little, little more than a
number of dots @hat either do or do not look round, With suiteble
technigués we can go so far as to see these dots move, grow, and di-
vide but, ‘with the best of microscopes, we cannot sce whether thoy
sour nilk, ferment sugar, fix nitrogen or causc diphtheria, Morcover,
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our methods of chemicel and physical analysis are not sufficiently
refined to tell us whether, as individuals, becteria respire, give
off heet, produce toxins or do any one of a mumter of things wvhich
we kuow are done by groups under certain conditions, Ior technical
reasons, then, we are forced to study bacteria not as individuals
but as groups growing under specific envirommental conditicns, Such
a group together with the medium in which it exists is imovm as a
culture,

I propose, this evening, to take advantage of the fact that
bacteoria must be studied primarily as cultures, I shall atismpt to
contribute to your understending of science and of cultcure by giving
you a few illustrations of the methods which ths bacteriologist has
used in studying these organisms and of the concepts of culture which
heve resulted from his investigations,

You will observe that there are slight differences between the
way the bactericlogist and the way the social scientist uses the word
culture, These differences seem to me to arise from differences in
perspective, The social scientist considers a culture from the stand=
point of a person in its midst, He thinks of it as including (I quote
Mrs, licCamy) "everything materiasl snd social, with the exception of
the biologically inherited equipment" of this réference person, The’
culture is everything that surrounds the person, The bacteriologist,
on the other hend, looks at his cultures from the outside, He thinks
of them &s units which include all of the organisms and all of the me-
dium involved. Furthernore, he has a rather different outlook on bio-
logical isheritance, for a bacterial generation may be over in twenty
minutes, Thus in a twenty-four hour period the bacteriologist may ob-
serve as many gsnerstions as the social scientist would in fourteen
centurice, Thanks vo tlis, the bacteriologist is made eware of correla=
tions betzreen ths potentialities of a specific culture and its past
experiencss, vhich Leed hinm to think of bioclogical irheritance, not as
something independent of cultural conditions, but as something intim-
ately bound up with thenm,

More significant than the differences between these two cone
cepts are their similarities, Both the socinl scientist and the bac=
teriologist are concerned with the study of organisms vhose  behavior
they know to be affected by a host of environmental factors, both
meterial and social, This cormon realization, which is reflected in
their employment of the word culture, is an important factor in deter=
mining the sorts of problems which they select to study, the techniques
which they use, and (perhaps) the results which they obtain,

The early realization of the importance of cultural conditions
in determining bacterial behavior has led to some interesting innovea-
tions in the classificaticn of these organisms, In genersl, as you
know, plants and anirals are classified according to the appearance of
individuals, Bacteria, however, must be recognized by cultural char=-
acteristies, Vo distinguish different species by such characteristics
as the type of’ colony which they form on an agar mediun, or their abil-
ity to ferment glucose, Vhether or not a particular species has ever
before cxisted on an agar medium or come in contact with a glucose
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molecule is unimportant, Obviously the classificiation of bacteria

. is based not on tiheir appearance or even their behavicr in their native
enviromments, but rather on the potentianlities which they may be induced
to reveal in the laboratory, The sum of these pofentizlities defines
the species, One may speculate on the extent to which this must be

true in classifying any culture,

There are great differences in the sum of potentialities ex-
hibited by different bacterial species, Some, such as 4, pertussis,
which causes whooving cougn in man, seem to possszz very limited
powers of adaptation, This species has been found oniy ia tae res-
piratory tracts of Homo sapiens, In order to isclate it in the lab=-
oratory one must use complex organic media containing blcod, On the
other hand there are jacks-of-all-trades such as (1. butyricum, an
organism which can be isolated from the soil and water of at least
three continents, This organism has so many potentialities that since
its discovery in 1879 it has been rediscovered as something else at
least twenty-two times, Once it was described as an anaerobe which
could not grow in the presence of oxygen, Another time it was de-
scribed as an organism cepable of utilising the nitrogen of the air -
and thus enriching the soil, A third time it was described as a
species of potential industrial importance because of the butyl el-
eohol and acetone which it can make from starch, Smell wonder that
the genius of Linneus should have classified bacteria together with
Spermatozoa in the order "Chaos",

The cultural apprcach, as we have seen, emphasizes the impor-
tance of enviromment. It is therefore not surprising that the
boeteriologist has devoted considerable time to the study of those
envirommentnl factors vhich are found to modify bacterial growth,

In the time at our disposal we sholl have occasion to study only a
few of these factors,

Since the bacteriologist is forced to study groups rather
than individuals, the guestion immediately arises as to whether the
size of the group has ary effect in determining cultural properties,
In a weak moment cne might be tempted to inquire as to how many
bacteria constitute & group, If 1 is an individual, are 2 a group,
or does it take 2000 to make a group? Questions of this nature are
perennial in scientific work, but they represent language difficul-
ties and we are gradually learning to treat them as such, The
scientifiocally important question is not: "Do 2 or do 2000 bacteria
constitute a group?” but "To what extent does a member of a pair, or
of 2000 bacteria behave differently in a given situastion from a
single bacterium in the same situation,"

One answer to such & question may be obtained with the aid of
growth curves, similar to those Mrs, Jones exhibited last evening,
If a flask of suitable medium is inoculated with a number of bac-
teria, these will eventually divide giving twice the original number,
When these divide there will be four times the original number, and
so forth, If we take counts at regular intervals to determine how
meny bacterie there are, we shall obtain an index to the rate of re=-
production at any given moment, When these data are arranged plotting
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not the numbers of bacteria but the logarithms of the numbers of bac-
teria against time, we shall have our findings in a particularly use=-
ful form, On such a graph any straight line indicates that the rate

of cell division is constant, (This would not have been true if the
absolute number of bacteria had been used, hence we used the logarithms,)
The steeper the line, the faster is the rate of division, Notice that
et first the orgenismc reproduce relatively slowly, This stage is
known as the lag plase, Tuen the rate of reprodvetion increases to a
maximum at which pofut it vecomes constent for a periocd known as the
logarithmic or straight-line phase, As the food is exhaustsd or

waste products accumulate, the curve is seen to reverse iveclf, Curves
of this type are extremely useful, Vihen environmental conditions are
controlled, they mey be used in comparing the growth rates of differ=
ent species, or when the species is maintained constant they may be
used in studying the effects of factors such es size of population,
temperature of environment, previous cultural experiences, etc, They
apply es well to the growth of a rat or the population of England as
to the multiplication of bacteria,

The curves in Slide I show graphically that the number of bac~
teria introduced into a given medium may have profound effects upon
the properties of the culture, E, coli - an organism found in ths
intestinal tract of almost all mammals has been used in these studies,
When a flask of broth wms inoculated with 2 cells of E, coll per cc,,
the orgsanisms failed to increase in number, When the inoculum con-
tain=d Z0 cells per cc., growth was established but only after a long
leg phase, By incresasing the size of the inoculum to 200 cells per
cc, the lag wes appreciably shortened, and when 2000 cells per cc,
were introducsd, logerithmic growth was initiated almost immediately,
The medium end the conditions of incubation were the same in all four
flasks, It is therefure apparent that the ability of a cell of
E, coli to reproducs in this broth depends in part upon the number of
cells vith which it is associated, By slightly modifying this experi-
ment one cen show that this is also true of other species and other
media and than many uther cspects of bacterial behavior beside repro=
duction are likswise affected by population density, This is often
of tremendous practical importence, Your ability to resist infectious
disease depends, in part, upon the number of organisms which may in-
vade your tissues, ©Success in many industrial processes is achieved
only by carefully controlling the size of the bacterial populations
involved,

Before leaving Slide I, it may be noted that these curves also
suggest that factors otner than size of inoculum ere of importance,
Note the points at which the population in each flask is 200 cells
per cc, The curves subsequent to these points are not identical, as
would be the case if size of inoculum were the sole determining fac-
tor, In the minutes left, I shall discuss a few of these other fac~-
tors that may condition bacteriel growth end reproduction,

One way of inhibiting the growth of E, coli is to make the
medium very alkaline, as showvm in Slide II,” In this case the same
inoculum, 2000 ceélls per cc, of medium was used in each flask, but
the medium in one waes made alkaline, The degree of alkalinity
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(or the pH) in each flask is indicated by the figures beside the
curves, The higher numbers indicate greater alkalinity. Study of
these curves shows that E. coli is capable of making the mediun lese
alkeline, It appears that the pH must be lowered to about 7 before
logarithmic growth is initiated, If the inoculum is large enough,
this is done during the lag phase, From such curves one might sus-
pect and experiment demonstrates, that the more suiteble the medium,
tho fower tae number of beacteria required to initiate growth, A
splendid food such as milk, is therefore perticularly hard to pre-
serve since only a very few organisms are required to initiste repid
growth in it,

Slide III illustrates the effect of quite a different environ-
mental factor, temperature, In this case the activities of the organ-
isms do not appreciably medify the condition which is being studied,
Note that not only the length of the lag but also the rate of logarith-
mic reproduction is affected by changing the temperature, In general,
the higher the temperature the faster the rate of growth, This fa-
miliar fact is illustrated in our folk-lore by the saying that
"thunderstorms sour cream", (By changing the temperaturc, one seems
eble to control that immer time which Mr, Troy discussed last fall,)

Alkalinity and temperature are but two of a tremendcus nurber
of envirommental factors which have been found to affect the bechavior
of bacterial cultures, In general such factors are interdependent,
Thus. i? The temperature is optimun for growth, the organisms can
withztanl oxtremes of alkalinity or acidity, but if the temperature
is unfaverable, the pH must be carefully adjusted,

The behavior of a culture may also be conditioned by the past
experiences of the 26ils with which it is inoculated, This is illus=
treted oy vhe curves ia Slide IV, In this case the typc of medium
and the rsurber of living crpganisms inoculaeted were the same in the
two flasks but the incsulum used in one case was taken from a young
culture in the logaritimic phase wherocas that in the other was taken
from an older culture, &imiler differcnces may be obtained when
inocula 2f the same age but from different media are used, There has
been a greal doal of debate as to the mechanism responsible for thus
changinz the apparent potentialities of cells, In some cases all of
the rells seem to Lecvome slightly modified, Thus the cells from cul-
tures ol tubercle baecillus may contain from 2 to 50 percent fat de-
pending vpon the amount of glycerine in the medium, and an organism
ocontaining 80 percent fat differs detectably from one containing but
2 percent, In other cases the properties of a culture seem to be
modified by selection, When a culture is transferred tc a new medium
growth, ot first, is frequently slight, Only a few cells seem to be
adapted to the new conditions, However, if these are ablc to trans<
mit treir characteristics to a significent portion of thoir progeny,
later growth may be ebundant, Here, incidentally, is another reason
why size of inoculum may play a decisive role in determining the abil-
ity of an inoculun to initiate logerithmic growth, A large inoculunm
would be more likely to contain a few individuals with the required
potentialities, The fact that strains of organisms are modified by
past cultural conditions has been utilized with great success in
medicine and industry, Disease germs become modified by the -..i..-
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conditions under which they exist. This fact underlies the develop-
ment of vaccines such as that used by Jemner, The smallpox virus
was so changed by growing in cows that it was incapable of causing
smallpox in James Phipps, but fortunately was still capable of mak-
ing him immune to the disease,

" 1le have seen thet the behavior of bacterial cultures is corre-
lated, among other things, vith species, size of inoculum, environ-
mental conditions and past experiences, In the description and
classification of bacteria all of these points must be considered,
Thus in describing the pathogenieity, or ability to cause disease,
of Staph aureus, the bacteriologist states that "0,1 -0,5 cc of a
24-hour broth culturoc injected intra-venously into a young rabbit is
generally fatal in 24-48 hours", The description would be considerecd
glaringly incomplete if eany one of these details were omitted, bo~
couse all must be observed whenever the experiment is repcated,

lle have seen that when studied as cultures, bacteria do not

reveal themselves as agsregates of identical independent cells, but
rather as units made up of cells which may be more or less differen-
tiated and which are certainly inter-dependent, It is therefore not
e mere coincidence that the rate of multiplicetion of bacteria may
be expressed by a curve of the same type as that used to describe
the growth of an animal such as the rat, Both curves represent the
successful struggle of groups of cells placed under environmental
conditions which, at least in the early stages, put a nremium on
mutually beneficial cell activities, An interesting question that
suggests itself at this point is: Why do we speck of the individual

acterial cell as an organism vhen in the case of the rat we re-
sorve that word for the aggregate of cells? One might go further
and ask vhy we shculd not by the same tokons, refer to the popula-
tion of England as an organism,

In these few minutes I have tried to give you some idea of
how the bacteriologist proceeds to study his culturcs and of the
picture which this study rcveals to him, If the picture seems
somewhat complex, if it sccms to involve rather a large number of
factors which are all intricately inter-reclated, is it not because
these factors are best thought of as attributes vhich can not possi=-
bly be dissociated from the thing itself? Could one conceive of a
bacterial culturo which lacked organisms, or one which lacked an
enviromment, or a past history? These things arc not independent
entities but differcrt aspeets of ‘culture?, Thoy arc arbitrarily
conceivod notions which we find useful aids in the processcs of
analysis which arc essential to increasing our awerencss of the
world of which we arc a part, Other investigations of other cul=-
tures, culturcs of beans or of rats or of men will probably rcveal
much that will remind us of our picture of bacterial cultures, Is
this because béans, rats, men and bacteria arc all so similer? Or
is it bocausc similar mcthods of investigation heve been used in
the differcnt studies? Or perheps are 'types of subject! and
method of investigation' also but differcnt aspects of the same
thing?



THE PHYSICIST AND MODERN CULTURE

Francis F, Coleman

The unity of modern science is emphasized by the definition
of a physicist as some ore who uses his senses for observing, mechan-
ical ond thermal instruments for measuring, and mathematics, especial=-
ly the maothematics developed in the service of physics, for reasoning,
Nothing is said about the subject matter to be investigoted, and in-
deed there is no limitation, Already in the new science, physicists
are working with living material, In fact, modern biology is often
called the physzcs and chemistry of llvlng processes, and the best'def—
inition of life is "A dynamic equilibrium among polyphasic states"
Physics and chemistry have become different names for the scme seurch
for knowledge, nomes used chiefly to indicate on amicable division of
labor and trainlng in a field too large to be covered by one man or
twenty men, ‘Yet only o little over o hundred years ago there lived
Thomas Young, the last scientist "who knew everything" scientific]

For the historical reason that its earliest investigations were
those most suitable to the development of the scientific methad, physics
underlies all science, Vhy then is it such a strange and horrid sub-
Ject to most of you? By an cccident of language most of the resulls of
physics are not associated with its nome, A chemist is troained as o
chemist cnd works as a chemist, and when he mokes a remorkable new dye
or-identifies on unknown substance in a murder trial, the credit goes
to chemistry, Similarly a geologist learms geological history, miners
alogy ond the physics of the eorth, goes out and finds oil by physical

meons and we c¢ll praise geology, So also the laboratory and mcthe-
mntical rescorches in biology, psychology and sociology are applied by
men and women identified with their respective fields by their usuel
names, .

But not so with physies, To b¢ recognized as a Eh%sicist one
must be a purc rescarch physicist in spite of the fact that pure and
applied science in aay field are so bound up togother as to be inscp-
eroble, For instance, a pure physicist, Hertz, discovered radio waves,
Marconi opplied them so profitably as to stimulate much pure research
which produccd vacuum tubes which made possible a billion-dollar o
year industry which has spavmed countless morc discoveries from pure
roscarcn in clecetronics, The applied physicist may be a radio cngi=-
ncer, cn cloctrical ongincer, o designer of lenses, on acoustical, roe
frigeretion, or air conditioning cngincer, a naval architect, or an
acronautical dosigner or only the consus tables know whot else, Re<
moved from the context of its achievoments in these familiar fields,
physics scems mysterious, fantastic, ard hopclessly dlfflcult, qulte
the reverse of what it rcally is, in fact,

In no botter plight with the layman is mathematics with its for=
bidding Greck and Arabic names; geometry, trigonometry, algebra, . -



arithmetic, and the horrendous calculus, formerly known also as flux=-
ions, Except for abstract mental exercise and some of the most re=-
cent and rigorous philosophy, mathematics is only the language in
which the results of the experimental scientist are expze"wud, In

stressing this, I do not belittle mathematics in the least. I merely
wish to dlspal the superstitious awe with which nu*re“atjc is often
regardad, rather to the pleasure of some mathemabicasns, I Psax,

To correlate the regults of meny experimerters, the theoretical
scientist must masler this language so well hat he ’an Yhink in
symbols, For most of us, thought is the silent ccordiuetion of words
and mental images--the "models" of the experimental rhysicisu~-but

for the theoretical scientist, productive thought consists largely in
tic silent and umwritten coordination of mathematical symbols end pro=

Such thought processes are so powerful that some famous scien=-
tists suggest that mathematics may contain the ultimate truth, Sir
James Jeans has even suggested that God is a methematical physicist,
But the inconsistont statements and nebulous lansuage into which
Jeans and Eddington and other groat scientists are botra wyed vwhen
they turn philosopher are horrible reminders that science is not cone
cerned with the Absolute, The refusal of science to draw ebsolute

corclusions from relative deta, that is from date drawn from and d hence
relating to experimart, is to the mystic and the religiots philoso-
pher only Jless deplorable than the refusael to assume absolute values

as basic axioms,

But a quite different blind spot in scientific vision has
alarmed those interestsd in the direction of social change, Scien-
tists have mede no atlempt to apply their rational methods to con-
trol the social effachz of their discoveries, They have not even
made o conecer~ad effort to measure these effects, llearly all are
either so busy naking o modest living or so engrossed in specialized
research, or boia, that they ocasily end complacently ignore the
social, ecoronic, and pOlith 11 dislocation resulting from the rapid
increase in their ability to control natural processes,

The fow who rccognize the nced for such measurement tend to
shrink from the conflicts and pressures which thoy know would rosult
from it, They realize that they have not oven been frce to choosc
thoir ficld ia secicnce or the speecializod cornmer of it in which they
work, They kmow that tho pressures whica have determined those things
for them arc no% now, They sce the histonical course of scicnco shaped
by censtant interforeonec from pressurc groups of all kinds, politieal,
economic and religious, They know that furdemental rescarch is bio=
logy and psychology has been almost non-cxisteont until very rccoently
because this stubborn irrational opposition has vrithhold the finan-
cial and moral support nccessary to large-scale rcscarch,

Thosc fow socially rosponsible scicntists rccognize also the
momentum which causes showily successful snd epparcntly promising
rescarch-~-however unscicentific the method of eppraising tho promise



.may be--to flourish at the expense of less popular fields, as the
older sciences (chemistry, physies, including astronomy, aud geology)
have expanded at the expense of biclogy, psychology, sociology, and
scientific economics, LEspecially in the newer ones, but very marked=-
ly in all these several fields of research, now closely coopereting
in the use of a controlled raticnal method, these uucontrolled ir~
rational influences have decisively affected the growth of knowledge.

Let us now examine a few of the more conspicuous results of
research in the physical sciences. They have ofcon been citcd as
outstanding among the material achievements of the humer mind, I
review them here not only to remind you how they affect our deily
lives but also to suggest how blindly and inefficiently they are
being used,

The basic recquirement of the industrial revolution was power
in largc quantities, Factories wore crowded together wherc coal was
cheap and in individual factories meny machines werc crowded togeth-
er to permit thc c¢fficicnt use of steam power from large engines,
But steam engines are wastoful at best, and most wasteful when they
arc used to opcrate machines coupled directly to them, So as soon
as it was understood some sixty yecars ago that cncrgy could be carried
from place to placc as cleoctricity with almost no wastc in transit,
the rapid deveclopment of c¢loctrical devices waes assured, The prob-
lems of genérating electrical energy from burning coal or falling
water, transmitting it over long distances with only slight loss,
end reconverting it into heat, light, and mechanical energy in con-
venient amounts heve been almost completely solved by physicists in
laboratories and in engineering establishments,

It is now a fact, as well as a campaign slogan, that cheap
power can be brought to home and farm as well as factory, With bet=
ter plarming, better coordination of effort, and rather less finan-
cial gain to the few, this might have been done long since, A
serious obstacle has been the primary need to protect investments in
obsolete equipment still capable of yielding a profit from a small
amount of pewer sold at a high price, Another obstacle less often
mentioned is the excessive cost of electrical appliances and in par=-
ticular, electric motors, A wide expansion in the use of these in
agriculture would greatly increase the cfficiency of long distance
distribution of power, By standardizing the most useful sizes of
motors and using mass production methods it is possible to bring
their cost down to not more than twice that of the metal they con-
tain, (This has already been accomplished by reclatively small in-
dependent producers in filling lerge contracts for small motors, )

The concerns which should do this for hcavier motors, such as the
Westinghouse c¢nd the General Elcctric Company, stubbornly refuse to
standardize, Frequent slight changes in design in motors that have
been essentially the same for yeors kecp the price up to about ninety
instead of twenty cents a pound.,™ This cxcessive cost to the consumer

Sears, Rocbuck list motors at about 35¢ per pound in sizes up to
and ebove 5 H, P, This shows what could be done by General
Electric, etec,
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restricts the use of clectrical onergy even where it is available at’
a low rate,

Another failure to use the electricsl cnergy made available by
physies is to be charged agrinst the eastern railroads, Only one of
several lines urged by government experits to trsble their electrified
track mileage has had the vision and the courage to proceed., The
Pennsylvenie Reilroad has continued en aggressive electrification pro-
gram right through the depression. Cther lines heve said it was not
practicable, Perhaps not, but their judgment seems open to quesvion,
Last lay they were flooding their passangers and the gonersl putlie
with propaganda against the reduction in fares ordered by thc Inter=
stete Commerce Commission, Now that the fare roduction has greatly
increased their carnings and they have been saved for the moment in
spite of themselves from the rapid loss of their business to road
transport, they are crowing about their cleverness, Electrification
of railroads for long distences in areas of heavy traffic is techni-
cally practiceble, The failure to attain it is wasteful of power and
of the scientific effort that made it possible,

Another waste discouraging to scientists is that involved in
the inefficient competition between roand and rail transport, Scicn=
tists who have devised meterianls end processes which have made possible
modern motorized transport and the highways on which it runs see only
slight coordination among the various transportation agencies, The
carrying of freight and passengers for long distonces by truck and bus
lines parallel to existent railroad lines is wasteful in the extreme,
However, it has done what nothing seemcd able to do, it has brought
the railronds some inkling of how obsolete their equipment has become,

Aviction is often held up as a great achicvement of physical
science, Onc often hears, too, that it, at least, is a positive bene=
fit wrought by the wor to ond war, The fact is that aviation is only
now beginning to recover from its war time porversion of dcsigh. Its
mest important function is surely the safe aerial transportation of
working civilions and their goods. Instead it has been developcd pri-
merily for speed ond maneuverability, that is, for military and sport-
ing purposes rather than for productive use, Evon in its proper cap=
acity of transportation, aviation hcs been soriously thwarted by that
great frustrater of all scionce, cconomic notionanlism, ifi that long
distonce transportation by air in Europe is restricted in its flight
over national bounderics, In the past thirty years over five thousand
million dollars have becen spunt on aviation, How little of that cnor-
mous sum hus been spent on uscful rescarch is shown by the failure to
providc sound commercial design, by the foilure to provide the utmost
safety in tho air, and by the failure vo provido adequate ground aids
to nevigation, i

Not until after the disastrous series of crashos in rccent
wecks wero faecilitics for improved radio rcception in transport planes
made ‘mandatory, Even the announcement of this provision is largely a
screen to cover up the lack of concentrated research which would lead
to such necessities as altimeters giving at all times the true height
above the ground, be it scashore or mountain top, and thoroughly depend=-
eble radio cormunication, "
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"Communications{" Vhat amezing schievements they are; tele-
phone, telegraph, cable, and radio; and how stultified czd frustrated
by many of their uses! Five years aro, I mouthed wishful plotitudes
predicting the early realization of true internstioralism, that "ere
of good feeling" in which nations, ( I mean peoples, xot their rulers)
would ccme together as friends nnd in which life in the varicus couns
tries would be enriched by stimulating conboect with different customs,
dilferent ways of purevinsg happinsues, How hollow it seums todoy]

Tune in the world on short wave and what do you get? Recctiomary cone
servatism from London, frenzied lies and the sicirning vramp of march-
ing feet from Nuremberg, hysterical mob enthusiecsm from keme, and
claims and counterclaims from stricken Spain, 1a reading our caily
press with its phenomenal "coverage" of the news, one of the :ost de=
pendable ways of obtaining in formation is to discover an inveterate
liar and believe the opposite of what he says! Of what werth is our
vauntod emnihilation of distance when we use it chiefly to spread lies
and half~truths?

But let us escape from this particular frustration of science
and take solace in some broadcast music, How thin and unsatisfactory
it is! Hardly half the frequency range of musical sound can be trans-
mitted due to the crowding together of stations on the band of wave
lengths allotted to broadcasters,’ Fewer stations, each with at least
twice the present frequency range, could today provide music from our
receiving sets that would amaze even the expert by its fidelity, But
such music is not available, so we turn to our records and find them
highly enjoyable until we compare them with high-fidelity recordings
of hill-and-dale or sound~on-film types, If this latter most modern
photo~eloctrical method is aggressively developed ve shell have far
more satisfactory reproduction of sound than we have cver knovm, but
¥ili It be developed? We dare not be too confident, in view of what
has happened to the othor type just menbioned, which gots its name
from the fact that in it the reproducing nccdiu moves not from side
to side but up and dovm, over hill and dale, It was highly developed
in conjuncticn vith long-playing records but is not on the markot be=-
cause of the investment in obsolete equipment for making and playing

“the ordinary lateral-cut records,

I shall forcgo criticism of the phonograph itself cxeept to
point out that acoustically it is sevcrely handicapped by having to
be & piete of furniture as well or even instead of, a musical in-
strument, But what about the house in which we are listening to this
music? What has it geined from science? It is better than over halfl
the houses in this most enlightened of countries in having adequate
sanitary facilities, but even thesc¢ are probably of archaic design,
If 1t does happen tc be airconditioned instead of just over-~heated, the
equipment is probably a wasteful hodge~podge, irgeniously but not scien=-
tifically arranged. As for its acoustics and sound-proofing--well,
just listen in eny house~~on this hill or off it! In basic design,
the house is untouched by science, Its shape and structure are fixed
by tradition, as is its method of construction, (Perhaps one must ex-
pect this of an industry dominated by craft unionism})

Like ell others, the building industry requires for its advance
improvements in materials and processes, In spite of its blind and
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stupid failure to support physical research many improvements are ready
for its use, New building materials have been develcped and new pro-
cesses of construction have been perfected, but they are not being used,
largely because tie lack of organization of the industry and its con-
servatism born of ignorance have not permitted their manufacture in
sufficient quantity to make them cheap, This lack of vision is strik-
ingly illustrated by the history of the exciting new aerogels, collioid
expanded glasses, which combine transparency with heat-and sound-proof
properties and are lighter than cork, It is now six yeers since they
were first produced in the laberatory, where they rem2in waiting for

the modest support which would make them available to builders, If only
they could be proven useful to the military, funds would be appropriated
for their development, which would then cost from five to ten times as
much as it would in an efficient laboratory,

The fate of the serogel is similar to that of efficient whitec-
light gnseous-discharge tubes which some day will be developed from
the presont necon signs which assault our cycs everywhere, A concerted
atteck on this problem, through rescarch costing probably less than a
mere million dollars, would solve it in a few years, But what research
is being done is inadequately supported if not actively discouraged be-
cause of the investment in the hot-filament lamp industry, We are told
of the millions saved annually by the improvements resulting in the pres-
ent Mezda lamp but we are not reminded that the gaseous-discharge lamp
is many times as efficient as the Mazda, which converts only a few hun-
dredths of its electrical energy into light,

I have given you only & few instances of what physical science
has done in contrast with vhat it might do, They are only glimpses of
a sorry socctacle to which individual scientists reacct in vearious wvmys,.
Since scientists (even physicists!) are members of society and subject
to the some pressures as their fellows, their recctions are by nc neans
sure to be rational and scientifiec, In general, their views as to the
place of science in society reflect those of other middle-class citizens
who think that scientific research should be entirely subservient to
industry and who are occasionally thrilled by its megical material ef=-
fects and by the umrarranted inferences wishful writers draw from its
methematical mysteries,

Among discontented scientists, those capable of submerging
their reason, and that cynical sensec of humor which Lin Yutang calls
"0ld roguery", under the crusading spirit become crenks like the
erstwhile great chemist Professor Frederick Soddy, Formerly a col-
league of Lord Rutherford, of atom-splitting fame, for over twenty
years ho has done little scientific research and has becen a thorn in
the flesh of cconomists and other predominantly well-adjusted persons,
He advocates not a dictatorship of the proletariat but an oligarchy of
scientists, I quote him: "Bitter and justifiably so, as many of the
eritics of science are, surely nothing bitterer could be said of it than
this, that its abundance has but enthroned the wastrel, Nor is the solu=~
tion,...s«ssthat scicnce should look for a new master, The solution
is for the public to acknowledge its real master, and, for its own safe=
ty, insist on being ruled not by the  reflection of a reflection, but
direct by those who are concerned with the creation of its wealth rather
than of its debts, It should require that its universities and learned
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societies should no longer evade their responsibilities and hide under
the guise of false humility as the hired servents of the world their
work has made possible, but do that for which they are supported in
cultured release from routine occupations, and speak the truth though
the heavens fall,"

Unlike Soddy and his ilk, meny scientists who recognize the need
for change realize that they camnot be trusted as an intellectual oli-
garchy. They advocate a thorough-going reform of our social order and
look toward the internationsl orgenization of democratic socialist
countries, Some who hold this view are actuated mainly by a desire for
social justice, Others, while aware of the need for social justice,
state frankly that they are desperately afraid that if a change is not
made they will soon lose their means of livelihood, All these advocates
of socialist democracy regord "economic nationalism" as being the foe of
ell freedom of thought and particularly unfriendly to scientific pro=-
gress, The constant change in industry and scciety based on the use of
continually increasing knowledge cannot be tolerated by economic nation-
elism, which tries to freeze industry and society into wasteful economic
self-sufficiency, The eviction of intellectuals from Germany andqthe-
paralysis of science in Italy are lively wmrnings to these scientists,
mouy of whom, especially those in England, consider their plight so
desperate thot they must chcoose socialism now before foscism destroys
their careers,

All but the most complacent and conservetive scientists recog-
nize the need for a rapid inecrease in our knowledge of man as an organ-
ism, Techniques of measurement in psychology, biology, sociology and
economics must bte developed rapidly, for in their development and ap=
plication lies our only hope for controlling ourselves and thus con-
trolling the powerful technology we have built in our enviromment, I
have said that the physicel sciences have been made to develop faster
than the others because of obvious economic necd and financial gain,
Very potent also have been the influences of religious and other groups
relying on absolute authority instead of rational thought in the direc-
tion of human affairs, Absclute suthority and irrational loyalties to
religious, politiesl; and economic power, and even to the power of
creative inspiration, have had thousands of ycars to meke men happy and
we are told that there is more misery and more anxiety today than cver
beforc,

Let us try a new tack, Let us learn about ourselves with the
tools which physics, chemistry and mothematies have put to our hand
end let us moke this knowledge evailable to everyonc capable of using
it, Vhon we have done this we still shall bo ruch as we are now but
we shall constantly weigh by rational thought the effects of our ir-
rational impulses., Only then shall we be free to build a scientif=-
ically rational society in which there will be leisure for all and
poverty for nonsg,



SCIENCZ AND THE RECONSTRUCTION OF IDEAS

Margaret Patterson

My paper will deal with the first question raised in our first dis-
cussion. This question has Tecurred several times. You evidently want us
to deal with it more explicitly. Let me try to state the general position
which seems to be implied by your questions:

"Is not science--with its graphs and correlations, its
test tubes and instruments--an entirely different process from
the processes of art, religion, and philosophy with their respec-
tive values, standards, idegls?

Does not science deal with the physical and religion
with the spiritual?

In other words, although science is indeed a marvelous
accomplishment, we need to remember that the use of our experi-
mental scientific methods only enables us to answer guestions
gbout man's body. Human existence is still an ultimete mystery.
Do our new methods really give us any way of knowing more about
man's soul?"

Now of course I do not claim to be able to answer such questions.
Yet I think I can point to some things that have a bearing on the way we
feel about these questions and perhaps I can show you why I think these
questions have become problems for some of you as well as for many other
people in our culture to-day.

As I see the problem, there are two questions:

l. In emphasizing the fact that science may best be considered
as a method, dec we mean that it has no implications for be-
liefs about other human activities?

2. What, specificelly, is the source and what are some of the
conseguences of this feeling that we ought to try to sepa-
rate the more ultimate ends and processes of science from
those of art and religion?

I believe that science has grown out of ordinary human activities.
In the course of these gctivities certain common-sense distinctions were
made. Science is a method of stating these distinctions much more pre-
cisely and then verifying them. Through this process we have rejected a
number .of distinctions and categories formerly held to be valid and sig-
nificant. We speak of these rejected notions as superstitions, irrational
beliefs, or mere verbalisms.

Whet are some of the distinctions that ordinary, normal people
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would use if they were thinking end talking sbout themselves and their
world in non-technical terms? It goes without saying that these people
would not debate among themselves as to whether or not they were alive.

I doubt whether they would be troubled es o whether stars and Urees
exist. I suspect none of them would try to convince others that a plague
migh® be good. These men would talk about food and the weather, their
work and piay, whet their children were doing, and what their fathers had
said. In other words, they wovld discuss happenings end evenis of all
kinds--events that had happened to them, evenis they wculd llike to have
heppen to them. They would discuss their own sxperiences and many, if
not all, of the experiences of other persons.

Our talk-=-if it is significent and nct mere verbal fireworks~-
has to do with natural events, which we name, recall, commemorate. More-
over we can connect some of them and thus from one event can predict
other events, past and present. We make these common~sense distinctions
and predictions in our speech and through our behaviors hundreds of times
each day. One way of describing an insane person is to say that he is
unable to achieve even a minimum of these distinctions in meking his ad-
Justments to things and persons. Because we use these categories we are
apt to forget that we did not create them. Yet they are ours by virtue
of our participation in the cultural heritage--all of this non-biological
inheritance about which Mrs. McCamy was talking. The manner in which we
as individuels learn to use them is the psychological process Mr. Newcomb
described.

Our pre-historic ancestors blundered along for thousands of years,
gradually evolving and testing these distinctions, passing some of them
on from generation to generation. I refer to such things as distinguish-
ing the recurrences and the differences of the seasons, or the connec-
tions between the evenss: planting seeds, eating bread, securing food
for hungry children; or, again, such a thing as the belief that wherever
one finds ashes there must have been a fire. We take such things for
granted and have difficulty in realizing that they are dependable instru-
ments which man has laboriously and pasinfully fashioned.

Let us take another example, before continuing, and look at the
connection between the making of these "ordinary" distinctions and their
elaboration and testing through scientific procedures: Our ancestors ate
long before they talked about food. And it is evident that they talked
about food for thousands of ysars before they talked about the science of
nutrition. What we have now learned enables us to talk more signifi-
cantly, that is, more precicely. e can name more of the foods that are
ept to poison or nourish certain people under certain conditions. Fortu-
nately, this process does not ersd in a loss of appetite on our part. Our
knowledge of nutrition need not necessarily make us feel as though we
were seasick!

Now it seems to me that the development and use of scientific
methods has made a great difference in many of our beliefs. BRBecause of
our vinlogicel end enthrspalcgical kacwledge, we tend now to think of men
and their sctivitiss as neSural svents. Since we know that natural events
have a material besis, it no longer bothers us thet men can be studied ac-
cording to the categories and procedures of physics and chemistry. This
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is not the only way we can study man; yet this physio-chemicel study in no
way prevents, rather it enriches, our study of wan's activiliss accerding
to psychological and sociological procedures. To sey bhie same thing in
another way: we are no longer shocked to hear that cheilcal preeesses in
man are no different from chemical processes in the rest of nature.

We do not think of any events as more or less natural than others.

All everts are rot put in the same class Whsn w6 talk aboc.t aow valuable
they are. Miorches sre just as natural as men, ™t we call some of them
pests and enemies. To the degree that we kill microbzs we can say that
one part of nature is destroying another part cf refure. There are other
processes which make it possible for us to speai gbout mar's re-creation
of certain natural materials. I refer, of course, to events such as the
draining of swemps, or making steel houses out cf iron ore, or building a
cathedral out of blocks of stone. All these are arts. Through them, man
transforms and re-creates the crude materials he finds. It depends upon
our perspective whether we call any given end-product of this kind good or
beautiful. But in general, we might wonder whether man would re-construct
these natural materials if he did not find the process and the product sat-

is{zins.

The seme natural context in which these arts originated is the con-
text which, when studied, throws much light on that particular art which
we call thinking. Gestures, shouts and cries, words, cocceptions, and ideas
are all 1w ilcated in natural events. Originally they were responses to
these events; now they are ways of describing them. Since we have abstracted
certain aspects of the earlier responses, we can now deal with these os sym-
bols. We no loager have to moke an inherent mystery of language, communica-
tion, thinking--wonderful as these arc. If you will take the hypothesis
that these are adoptive tools, developed through the necessity of conjoint,
social behaviors, I pzlisve you will find it a suggestive wny of thinking
about the conditions under which we and our ancestors learncd to talk and
think. It scems %o be o nmuch mors fruitful hypothesis than the assumption
that thinking is something going on completely inside a man, a magiecal,

we can study and uaderstand. Scientists have hardly tegun to work on this
problemn, but the datva alrsady sccured wouvld scem to indicate thot it is pos-
sible to speak much mcre prezcisely about this process, as well as about other
processes formoily concidered mysterious.

Not only our ideas but our wvalues relate to this same natural scene.
People have prefsrences. All events are not equally pleesent. We know
that cyclones may destroy us, and we are not indifferent to this possi-
bility. Man's interests and purposes frequently conflict--both in idea and
in practice. A unification of values is something to be achieved.

Since our velues are not private affairs, but inherently social in
their origin and consequences, they are necessarily dependent upon certain
economic ond political arrangements. We would not be able to enjoy our ar-
tistic and intellectuel activities here at Beanington College save for the
fact that through the functioning of & number of economic and political in=-
stitutions and customs we are provided with food, clothing, shelter, and
many luxuries, and thus can dcvote our time to what we call "higheor things".



54,

When I speak of the natural context, it is a category which is very
inclusive. It includes categories which refer to irorganic nature; it also
ineludes social and cultural categories. This is orly to repeat that man
is thought of as being completely naturalized; all of man's activities are
within nature.

Our new knowledge makes it impossible for us to use anthropocentric
terms when describing nature. We can still do it, in poetry, of course--
but we can no longer make such a point of view basic fer our theory of val-
ues. When I am particularly happy, I like to imagirs that the sun glows
and shines for the purpose of celebrating my joy, but we can no longer
really think the world was created in order that we mlgh* be here.
"Friendly" and, for that matter, "hostile" does not saem to b~ = sigrificant
way of talklng about the whole of nature. In practice, if not in phlloso-
phy, we always distinguish and eppraise the natural forces separately in
terms of their consequences for us.

Thus, on this basis, it is not meaningful to talk about the uni-
verse's conservation of our values. We see these words in certain books
end therefore think they must mean something. It seems to me that man, the
pert of nature that has values, will be the part of nature to conserve them
to the degree that they are conserved. I like the fugues of Bach. I feel
so strongly about them that I can understand the way people feel who de-
scribe them as "eternally beautiful”. I hope these fugues will be preserved
~-in books and in the musical activities of men. I do not expect them to
be preserved in any other way. Whether we conserve and extend our values
is a matter of conserving and perpetuating our culture. In our world to-
dey, a consideration of these questions quickly leads us to the realm of
economics and government.

Some of you are probably thinking: "What about ideals? Do they
relate to this same natural context? Do they have anything tc do with the
conditions which the scientist studies?" Again let us take an example: Be-
cause of certain present cultural conditions which we shall discuss before
this series is over, it is quite conceivable that it might be possible for
Americans to create conditions where hunger would be eradicated, where men
would no more be sick with despair and hunger than with diphtheria. Many
people, thinking about such o possible condition and desiring to bring it
to pass, call this an ideal. Now obviously this ideal, this imagined con-
dition, does not already exist somewhere up in the skies. It is something
to be realized. Ideals which have meaning for us are describable conditions
which might conceivably result from acts we might perform.

In talking about these things in ways which seem rather obvious to
most of you, I have been outlining a basic metaphysieal position, that of
naturalism. I have been talking about man and his natural environment. I
have suggested that human arts deal with nature and transform it. This po-
sition ot only sec:ns to appeal to common sense; it enables us better to
understand what we do when we experiment and test, sing, or write poems.
Likewise, I believe this interpretation can be significantly applied to the
activities which we term "religious". There are somec persons and groups
working in religious education on such a basis.

But let us turn to our last question, namely: +hy ~rc wo still
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wanting to separate science and values, or science and art? Many people
have difficulty with the general metaphysicel position I have just sketched.
This is due to the fact that we have not inherited merely the fairly con-
sistent patterns I have described. We have inherited this naturalistie po-
sition, to be sure, but we have also inherited the Hebraic-Christien tra-
dition. This tradition, in all its richness and diversity, has itself per-
petuated many different interpretations of nature and man. Yet some of the
more persistent patterms clearly imply a different approach than the one I
have outlined. Different ways of thinking about values and science are in-
velved. This results in confusion. I should like to point to some of the
consequences of our failure to ecriticize and reconstruct some of these in-
herited beliefs.

The following quotation may help us see the problem. Of course
this discussion is an oversimplification, but at least you will see some
of the difficulties in attempting to understand science without re-
interpreting these inherited beliefs. The quotation is from Prof. William
Ernest Hocking, of Harvard:

"There exists another world than this world shown us
by the senses. This other-world is somehow veiled from our or-
dinary perceptions; and yet it is continuous with nature, and
of easy access in either direction if one has the right path.

"It is the residence of powers or agencies which we
distinguish as divine; they always know how to get at us; we
are not so clear how to get at them.

"This word 'divine' indicates a superiority both in
power (or reality) and in worth--the human world, which mey not
last forever, being regarded as derived from that other world,
which is eternal, as constantly dependent upon it, and as obli-
goted to the deference of worship and obedience.

"There are ways of living which are in harmony with
the divine powers, and other ways which are strictly out of
harmony; and these ways can be known.

"The souls of men, or some of them, pass over at death
into this other world."

What are the consequences of the perpetuation of this traditional
point of wview? What happens when we try toc use it to understand science
or ethics or religion?

In the f'irst place, we have two kinds of knowledge on our hands--
the data that relate to natural events, that is, the datas of science, and
a kind of "knowledge" relating to a changsless world, veiled from our or-
dinary perceptions. We do not know any conceivable operations that men
might perform which might give verifisble knowledge of this so-called
"other world". The "other-world', it seems, is a verbalism, a word with
a history, but with no significant meening to-day. Our knowledge is ten-
tative, probable; it relates to developing events. What does it mean to
have knowledge of a world that does not change? How can our dynamic world,



56,

the natural universe described by the scientist, depend upon a static,
changeless world? If science really related to one world and religion to
another, I could understand this position, but under the circumstances I
heve all kinds of difficulties. Yet some such assumption seems to be at
the root of the attempt to separate science and religion, or science and
art.

Secondly, if we make the assumption that there can Le two methods
of knowing, two valid intellectual methods, we shall place scientific pro-
cedures on the some footing and basis with methods such as authoritarian-
ism or some immediate, private, incommunicable experience. Laboring under
such assumptions, we shall have to spend our time proving that scientists
do not mean what they seem to mean when they interpret their data. Meth-
ods other than those of science are said to furnish the criteria. This
process of "interpreting" science is exactly what many people are doing
to-day. You might be interested to know that a Sunday School teacher in
Alabama was the first person to suggest to me that such a process, carried
on by secular as well as religious educational leaders, is one of the
sources of mal-adjusted personalities.

In the third place, if we take such an approach to our ethical
ideals and standards, if we place their origin and validity in some "other-
world", men are relieved from the obligation of judging the concrete con-
sequences of their acts. If we assume that our ethical standards are de~
rived from a non-social context, it is difficult to see how such_standards
can be helpful in understanding and judging events in our world. “This
point of view seems to absolve us from the necessity of making morel de-
cisions in terms of the only things we can affect. It removes our ideals
from their natural and social setting.

I believe that these traditional beliefs in another world came
about in various weys. Some of them were efforts to deal with the same
behaviors with which we now deal more significantly by means of our ex-
perimental methods. Many of them were undoubtedly expressions in the form
of myths and metaphors. Some of these poetical expressions were taken
literally, and, in the course of time, were institutionalized and built
into a metaphysics which ends by invalidating the very experiences which
generated it. In rejecting this interpretation, it is not necessary to
reject the fact that men do have experiences of wonder, smazement, worship.
Our genuine wvalues do not depend upon this particular interpretation. It
is because I want more of these experiences, and want them more securely
established and more widely shared, that a more adequate understanding of
them seems to me to be imperntive. I think such an approach is more apt
to lead to that piety which is one of man's oldest and best values--what
Santayana has called "man's reverent attachment to the sources of his be-
ing and the steadying of his life by that attachment™.
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STATEMENT

by

Stefan Hirsch

I too, fail to see any sctual conflict between science and
art. They are merely employing two diverse methods in a perpetual
attempt at interpretation of the universe. As a matter of fact,
they may be thought of as complementary phenomene of cultural ex-
pression, and the apparent conflict between them is not due to in-
herent weaknesses of their own structures, but to peculiarities of
the structure of the society in which they and we exist today. This
has not alweys been so and it does not forever have to remain so.

In reading ¥r. Jones' peper, which I did not have the good
fortune to hear, I was struck by the fact that his definitions of
science, with the proper word-substitutions, could be applied quite
conveniently to definitions of art. Listen to this: (I quotc from
Mr. Jones) "Investigetion by quantitative analysis is the essence
of science. It is the method of discovering relationships among
phenomena by inventing appropriate concepts and symbols in terms of
which these relationships can be measured.”" I could substitute:
Investigation by qualitative analysis is the cssence of ort. It ds
the method of discovering rclationships among phenomens by invent-
ing appropriate concepts and symbols in terms of which these phen-
omena can be gauged.

Here you have an incamplete, but by no means useless, dof-
inition of art. By art I mean, of coursc, all the arts and, because
of their very variegatcd natures, all definitions will have to be
aopplied with diserction. But this can be said. that while both art
and science use abstract symbols for working materials, the scicntist
employs mathematical ones while tho artist uses plastie, acustic and
linguistic ones. The scicntific mcthod as desceribed by Mr. Jones
is o method of investigation by proccss of hypothesis, oxperiment
observation (to which I should add: objective observation) and
measurcment. I submit that the artistic corollary to this is: o
method of investigation by process of thesis or theme, subjcetive
observation, experiment, and evaluation, which herec is synonimous
with formulation. That art too is o method and a faith hardly has
to be mentioned. But in Mr. Jones' quotation from Thurstonc I find
the following sentence: "It is the faith of science that an un-
limited number of phonomenn -can be comprechended in terms of a limited
number of concepts or ideal constructs". Similarly it is the faith of
art that an unlimited number of phenomena can be interpreted in torms
of a limited number of conccpts or ideal comstructs or, as we should
say, styles. WL

Nobody would deny that with all thesec similaritics there is
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also an cssential differcncc betwoen scicnee and art, and I believe
that my word-substitutions already indicate its charactor. Science
concerns itsolf with quantity; ort docs concorn itself with values,--
agsthetic values, moral valucs, religious values, historie volues :nd
so forth. This is in rcspsnse to un-material, or if you prefor the
un-scicentific word, spiritual necds of mankind which scioncc cannot
and docs not proposc to satisfy. But scienccu rocognizes their cxist-
cnce and cven studies, observes ond at times measures their manifosto-
tions. The only possible conflict I con admit here is one of tempera=-
ment botween the unhappy sciontist with no artistic strand in his
make-up and the unfortuncte artist with no scientific curiosity in his

soul,

As I said in the beginning, the confliet cxists, but in a
totally different quarter: socicty today hos not managed to integrate
¢ither science or art. The branches of scicnec which are most apt to
furnish commercial results and least apt to lead to the understanding
of nen=material phenomena and behaviours, arc the oncs which our society
subsidizes most heavily. Psychology, social and politieal seicnce,
anthropolegy, even medicine, arc step children if you measurc their
status in terms of sums of money spoent for their support ard develop-
ment. Not only is there a lack of incentive for the traditionally
entrenched, legally sonctioncd vested interocst to support studies whose
results do not producec strictly material profits, but therc must cxist
o definite aversion to branches of lecarning which might furnish danger-
ous and uncomfortablc knowledge.

As to art I shall again quote o passage cbout science, this
time without alteration: ™‘henever it falls into the hands of o
leisured class, romote from the toil of ordinary people, ond is used
as a badge of social suporiority, or beceme the solace for necurotic
intellectuals who want to cscape into the logical symetry of complete
abstruction, it cooses to be seienco, because it denies the very laws
of its own growth...... It is purc if you liko, but sterility is the
notural consequence of this kind of purity." Art hus certainly como
dongerously near this state in its use by socicty, but I may =dd here,
in order to forestall promature sentimonts of "I told you so" that to
the intelligent student of art not all so-called sbstract art will
- come under the heading of tho "logical symotry of complote abstraction”
ond that all new art is attackcd by the philistine with the invective
"abstract".

In the high milleniums of Egypt and China, during thc great
centuries of Greecce, the Middle Ages and the Renaissancce and surcly
throughout 21l primitive peoples the structurc of socicty was such as
to permit of an intimate and intricate rclationship between the sciences
and the arts and soclety at large. Unless we again construct a society
in which all The scicnces and =1l tho arts function integrally, we are
headed for chaos., To return to Mediovalism scems to be & romatice
Utopia. This and anything clse proposcd by such vested interecsts as
reactionary educators, the banks, the bar, the church, the press and
foscist philosophers, with the express purposo to maintain the profit
system as the central core of society, must bc viewed with suspicion
oven by the naive. The artist is not equipped to figure out what a
coming society ought to be, and the scientist, by definition, cannot
comnit himself to propheccy. There is your conflict.
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STATEMENT

by

Edwin Avery Park

No definition of art will be found until we cease trying to
make it what it is not--one definite thing., Perhaps it is safest to
recognize in art a way or ways of communicating. Like speech it is a
vehicle for communicating experience. We do not demand for speech 2
definition such os we are asked to achieve for ort. Speech is simply
speech of cll kinds conveying many ideas. No two people have the same
thing to say cr the same reasons for specking. The similarity between
art and speech is suggested by pictographs and hieroglyphies. The need
for art may simply be a further manifestation of the need for communica=-
‘tion. We do not ask what is the need for speech--we simply accept it.

Art os o language would communicate omong other things ideas
derived from the enviromment of artists which in the case of today is
heavily charged with the method and discoveries of scionce. There is
new news to be bandied about, o new experimental method to be tried
cut and such concepts as determinism, indeterminism, ete., to inform
creations. There is the question, often encountered, of whether art
used for propaganda is ort, the answer to which, of course, is that it
may be and it may not be, depending upon the individual artist. With
artists as with scientists there will be thosc who prefer to remain en-
tirely free from adherencs to any motive save detached concentration on
the work itself, the objectivity necossary to independence or the inde-
pendence necessary to objectivity.

I wish to illustrate briefly the envirommental reclation ob-
taining today between art and science by showing how art has both ab-
stractly ond in some instances more literally communieated the new
enviroment,

Posgibly the most interesting illustration will be one re-
flecting the scicntific method of work, one in which the artist synthe-
sizes in his creation the recsult of a most painstaking analysis of the
structural rolations cxisting betwecen nll of the materials that cntor
into a given problem, arriving at the ultimate establishment of what
might be ealled a configuration. His materials are, in addition to the
physical paint and canvas, such considerations as space, time, gravity,
light, number and the psychological and subjective factors which includée
the eye ond the brain. The system for training artists cvolved by the
Bauhaus made of the studio o laboratory in which an experimental tech-
nique was applicd to materials and a logical, appropriate system of
relations discovered. The emotional involvements of literal subject
matter were ruled out and an attitude of purc detochment sought in ab-
stroet form. Purely logical constructions of o severe and impsccable
beauty were the fruit of this discipline. While this does not identify
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what we eall art and what we ¢all seicnco,chiefly owing to an apparont
divergence of aims, still thc interrelation of the two may be scen.

Photography, in focusing attention on the problem of objcctive
vs. subjective vision has intermingled its influcnces with the fore-
going. Photography furnishes the most accuratc and detached deserip-
tive material to the scientist. 7Tt has recalled the artist's atten-
tion to the structure ond textures of life and matter, and contributed
to the movement in favor of an austere and chastened deelaration of
materinls as themsclves in vogue among present doy designers.

The incorporation of scicntific symbols within art exprossion
as been called scientilic mysticism, the analogy with, say, the
Christian mysticism being casy to sec.

Possibly the cloarcst and simplest demonstration of this
enviremmental reloation between, as we say, crt and science, lies in
the projecticn of Froudian symbols, as well as others, into surrcalist
art. Surrcalist art, beyend realism, is across the border into the
psychoanalytical gloom of the unconscious. With the painting of
Salvatore Dali, the technical aspects are purcly derivative, while
subject-matter and general content account for the relation with
science, Dali's technique is, if anything, onrly Flomish and borrows
very little from cxperimental, analytical mothod, being heroin the
exact opposite of thoe Bauhaus procedure mentioned above. The same is
not true, however, of 2ll surrealist painters.

During the coursc of these cvenings spont over Science and
CFIturc, the question "Are art and scicnee incompatible?" has soveral
times been agitated. If there be any truth in what I have just peinted
out it will be cloar that the wholc question falls to the ground since
there can be no issuc there. Are stone walls incompatible with rail
fences or houses with hymn books? There is no competition, no inter-
?erencof On the other hand a fascinating and inevitable cooperation
1s grewing. It is always to be rememberced that once upon a time, and
I refer to the 15th century, there was little to distinguish an artist
from a scientist. They exchanged discoveries and heaped fuel on the
firc which warmed them both. Was Loonardo artist or seicntist?
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CONTRIBUTIONS OF THE PHYSICAL SCIENCES TC CULTURE

Richard Vistar

You have been hearing in these meetings a great deal about
the conflict into which scientific advances have plunged us, This
paper will deal more particularly with ‘those adwvances, Dr, Osborne
and lrs, Jones showed how the ponulation of the western world has
increased recently and the complications that have arisen from that
increase in numbers of people, The numbers of objects esvailable
for us, and of stimuli with which we must cope, has increased to an
even greater degree, Here at College we have & terrifying assorte-
ment of radios, victrolas, newspapers, books, classes, letters, and
phone calls, and the week that contains less vhan three evening
moetings is counted & dull one, Compere our typc of existence with
that of an Eskimo or & lighthouse-kceper; the difference is largely
one of multiplicity of objects and stimuli,

Besides the neerly overpowering effect of great numbers of
things, certain ideas that have come out of scientific research
have had & widespread influence on thinking, and certain materials
that have been developed have made possible entirely new experiences,
To illustrate this, I nced only mention such theories as those of
evolution, relativity, end indeterminism; and one of the most sig-
nificant ideas on the horizon is thebrillisnt synthesis by Korjybski
of the advances in Mathematics and the Sciences which will finally
rcleasc us from the throttling influence of Aristotelian logic, On
the material side, the devclopment of the art of glass making made
it possible to handle geses and liquids easily and to measure them
accurately, With this and tho perfection of the balance in the
18th century the Physical Sciences were able to forge aheed on a
quantitative basis,

The Atomic Theory was one of the first rosults of this new,
guantitative appreach, Ever since the days of the Greeks we have
had the only two possible thcories about matter--one, that it was
continuous, ané the other, that it was discontinuous, It is a
mistoke to speak highly of Demoeritus and his school for holding
what we now bulicve to be the corrcet view, It was pure specula-
tion unsupported by factual cvidence, Far reaching goneralizations
like this must start from accurately determined facts, and to de-
cido betweon the many theories which wo are ingonious cnough to de=
visc to oxplain a situation it is nccossary to check the deductions
from cach one by carcful measurcoment, This mcthod of procedure that
I have just outlined is the very heart of the Scientific method and
I shall repeat it-~first, facts, then a theory which is a general
statement that unifies and correlates the facts, Usually there are
two or more thedries that look equally well,yet are contradictory,
We then take them one by one and figure out what more should be true
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false, the theory is wrong and needs to be patched up or discarded,
If, in the testing of a theory, a great many deductions are found to
be true, the theory is a pretty good one,

It was not until weights ard volumes could be measured accurate-
ly that Dalton was able to formulate the modern atomic theory., A few
years later Browm, a biologist, noticed that fine pollen greins dis-
persed in water jirgled cbout in o haphazerd manner, Vhen quantitative
measurements were rado on this phenomeron, the Brownian movement, and
the results treated by mathematicel analysis, it was found that if
wator is made up of small discrete particles then that is the way
pollen grains would be expccted to behave, The atomic theory pictures
those molecules as being in constent motion as o result of which they
bombard each other and nearby objects, This bombardment is not exactly
equal on all sides but the unevenness is so slight that it shows up
only in the case of a small object like a pollen grain, A deduction
from the theory was thus found to check with observed fact, and we gain
more confidence in our theory,

The idea that matter is composed of atoms underlies nearly all
recent work in Science, In trying to synthesize some neturel pro~
duct we must first find out how the atoms are arranged, just as a car=
penter must have a plan to go by in building a house, Frequently a
substance combines undesirable with desirable properties, The job
then is to associate certain proporties with cortain parts of tho mole=
cule and then to build up a molocule in which the parts wec don't vant
have been climinated, For imstance, cocaine, though an excellent an=-
esthetic, is very poisonous and habit forming, From its rather com-
plicated structure the part was singled out which gave it its anesthe=-
tic properties, A simpler substance was then synthesized containing
this desirable structure and we had novocaine, which is a satisfactory
enestheticend is fer less poisonous and habit forming then cocaine,
Cur ideas about heat, light, scund, electricity, and many other fun-
damental concepts are based on the atomic theory of matter. Without
it progress would be nearly impcssible,

A tremendous step was teken in emancipating menkind from igno-
rance and superstition when the idea of & wital force back of the
changes going on in living matter was overthrovm, The crucial ex-
perinent was Viohler's synthesis of urea, Ho took armonium cyanate,
which is a typical non-living salt and by heating it obtained urea
which hitherto had alweys been formed by some mysterious processes
in the body., So long as we thought that there was a vital force re=
sponsible for vhat happened within us, Medicine had no hopes of be-
coming a Science, Psychology was impossible and many of our important
industrial processes were out of the question, such as the synthesis
of indigo and of alcohol from inorganic materials, That step toward
the understanding of 1life was taken over a hundred years ago, Another
crucial step in that direction was taken last year when a substance
having all the properties of inert non-living material was found able
to reproduce itself,
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The rniethod of identifying a substance by the cclor of the light
it gives off when very hot has been a valusble tool for the Chemist,
and when used by Astronomers to discover that everything we see in the
universe is composed c¢f the sare elementer; materials, it served %o
stimulate the imaginalion of every eduveubed person, This knowledge
is tremendouvsly exciting to the imagiralion and compels breadth in
our philosophy, Reseerch of this type is impossible without means of
making asccurate measurements,

Scientific advences like these affect not only the thinking of
the great leaders of Science but also the everyday lives of ell of us,
It was in 1874 thet Gibbs developed the Phase Rule, This expresses
a reletionship by which one can predict the properties of mixtures
from measurements on & very rew different samplss, It puts system
and order into what would otherw.se be & hsphazerd, hit-or-miss series
of tests, As Mumford points out in Techrigues and Civilization, we

are now entering an age of electricity and aliovs and it is by oxX-
periments directed by the Phase Rule thal metallurgists haeve developed
the thousands of alloys thet underlie our present technical culture,
It is surprising how very few naturally occurring substances can be
used by man without changing them and mixing them to develop desir-
able properties,

Alloys are one essential link in the chain of developments
which makes mass production possible, It is, of course, only through
mass production that we can have the multiplicity of objects that I
mentioned earlier, lMass production assumes mass consumption and
this, in twrw, depends on low prices, By way of cheapening the pro-
cess of manufacturing, a btungsten steel alloy has been developed
which keeps a good cutting edgo at high temperatures, It can do far
more work per unit time than the tool it replaced, thus cutting down
capital investment, This same purpose is served in the rubber in-
dustry by accelerators, A small quantity of an accelerator cuts
down the time needed for vulcenization from several hours to a few
minutes, Automobiles have been mede less expensive by using vanadium
steel instead of high carbon steel, The new materiel has the strength
of the old and can be cut to fit instead of ground down to the proper
shape, a very expensive cperation, Rapid and cheap railway transpor=
tation is made possible by alloys that have the strength of steel
with one-third of its weight. This slso effects a saving of our
natural resources, <The ultimate cost of a product is lowered by
lengthening its life, To this end, alloys such as stainless steel -
and lMonel metal have been developed to resist atmospheric corrosion,
and the strong acids used in industry are handled in containers of
duriron which is an alloy of iron and silicon, Aluminum alloy pis-
tons are used in sirplanes both for their lightness and their ability
to conduct heat away from the cylinders rapidly,

Vlhether we like it or not, modern warfare is an ocutstanding
characteristic of our present culture, and it is alloys that have
made it possible, The great guns must be of a specially strong
steel, the armor plate of the battleships must be as tough as pos=-
sible, and the noses of the bullets must be exceedingly hard to
pierce this very tough armarment, All of these are made of alloys
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chosen after years of research and which will soon be made obsoclete
by the results of research going on right now,

The explosives which start the shell on its way were made by
e series of processes requiring speciasl alloys and one step in partic-
ular deserves further mention, Before the War the only source of ni=
trogen compounds, which are essential in explosives, was Chile, The
large reserve which Germany had stored up was exhausted within two
years after the blockade, yet they carried on, Vhere were they get-
ting their nitrogen? They were using a method which Haber had just
developed for teking nitrogen from the air, There is an inexhaustible .
supply of it, and the fact that ammonia could be made from nitrogen
end hydrogen had been known for years, It wasn!t until Haber studied
the reaction carefully to find the best conditions for a gocd yield
and then developed a reaction vessel that would stand the temperatures
and pressures involved that the method became commercially practical,
When this method was coupled with one for turning ammonia into nitric
acid developed by another German, Ostwald, it became possible to make
nitrogen compounds cheaper than it was to dig them out of the ground
in Chile and transport them, One of the principal reasons for block=
eding has thus been removed, and nations easily isolated now heve less
to fear when going to war, This has had a far reaching effect all over
Eurcpe as well as in Chile,

The present tendency towards economic netionalism is being
affected in two ways by Science, It is being furthered by the at-
tempts to meke more efficient use of existing raw materials and to
find substitutes for those that are missing, This will result in
the discovery of many new and valuable substences, On the other
hand, certain natural materials and rare elements that are very re-
stricted in their geographic distribution are becoming practically
indispensable, Rubber which can be growvn in only a few tropical
countries, is an example of this, Though chromium, tungsten, plati-
num, molybdenum, and many other metals are used to only a slight
extent, they are nevertheless of great importance and they are found
in very few countries, The time is coming when we will no longer
tolerate a huge, heavy piece of steel in a place where an alloy would
be more economical of space and energy and more pleasing to the eye,
The country that tries to be completely self contained can never get
beyond a comparatively crude technology,

High explosives as used by the engineer play a less dramatic
role than they do in warfare but they are of first order importance
in our lives, They are used extensively in mining, oil well drilling,
agriculture, and highway construction, The Panama Canal could not
have been built without them,

Besides being essential for death, in the form of explosives,
nitrogen compounds are essential for life in the form of fertilizers,
Animals and plants must have nitrogen as food, yet only a few plants
have mechanisms for using that which is free in the air all around
them, All animels and most plants must have nitrogen fed to them in
combination .with something else, The Haber process, is therefore omne
of fundamental importance in scientific agriculture,
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Replacement of rule of thumb methods of agriculture by scien=
tific ones is becoming more and mors nscessarv novw thet the population
problem is such a sericus cne, Soil erosion iz cutting dowm tae orea
available for cultivation, the elementc originally present in the soi
have been removed to a greal extent, anil u1e p“ou’aLloﬂ of the uo*ld
after remaining nearly stetionury for ~eriiuries, has dovbisd itself
twice in the last 200 years--alli of these meke it important for the
farmer to grow more per acre then formerly.

Though we need no longer fear a nitrogen shortage, phosphor=
us, anotheér element needed by plants may give out in the near future,
All the known deposits are being worked and they are being used up
rapidly., It has been discovered recently that most of the phaosphorus
in fertzllzers is in the wrong form for use by plants, end when the
proper form is found it will greetly lenguhen the ll“e of our present
supply, Problems such as these~~-nitrogen snd phosphorus shortages--
were not even realized until methods of anelysis became ava11a1le.
Now, by an analysis of the constituents of the soil and of its phys=
1ca1 condition, the most efficient use cen be made of it, In many
cases soil itself may become unnecessary and we mey grow some cf our
vegetables on trellises with their roots in tubs of water containing
the proper salts in the optimum concentration, If this country con-
tinues its present course we may be spared the fate of the Chinese who
were driven out of a large part of their country by soil erosion,

It is rather interesting that one of our first insecticides was
origi nally used to poison intruders in a vinevard in Bordeaux, Frence,
It was found that the grapes treated with this mixture of copper and
arsenic salts were left alone, not only by the neighboring boys, but
also by fungi and insects., A greet deel of research is now being done
to find effective insceticides which are not poisonous to humans,

We have seen some of the ways the Physical Sciences have in-
fluenced our thinking about life, and the world around us, and the
part this branch of Science has played in the development of certain
typical sspects of our culture such as mass production, rapid trans-
portation and communication, modern warfare and modern agriculture,
To some of these you have anconsclously applied the adjective "good"
and to others, "bad", It is the applications of Science you call
"good" or "bad“, not Science itself, The scientific method is merely
& tool, a method of procedure, by the use of which mankind can arrive
at a greater knowledge, This knowledge is power--we must respect its
ability to help us or to hwurt us, If we were given our choice of
knowledge or ignorance sabout some phase of life surely no one would
choose ignorance, With this increased kmowledge we have more control
over our world--we can’direct its changes to suit our desires, Vhe=
ther we lile it or not, charges will come, and if we wish to have a
hand in shaping future events the scientific method is a powerful
tool for owr use,

Though in the past scientists have shown very little interest
in the social consequences of their work, a new point of view is aris-
ing, The Rust brothers realize the unemployment that their cotton
picker will bring about and are looking for a way to avoid it,



67.

Hazelett, with his method for rolling sheets of metal directly from a
bath of molten metal, is investigating the sociel implications of his
invention before allowing it to be used to any great extent, Cotirell
end his Research Associates are helping to develop ideas that give
promise of lowering the price of important commodities, Because of
their work the price of aluminum is due for a big fall in the near .
future, All these are blezing e trail, the goal of which is Secicnce
working in completc cooperation with society, Tho scicntists will not
only meke discoverics but will try to figurc out their social implica-
tions and will show sociecty the way thesc discoverics can be put to use
by socicty for its groatost advantage,
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THE SIGNIFICANCE OF TECHINOLOGY IN CULTURE

George 4, Lundberg

Preceding papers have dealt with the fascinating results of
the adoption by man of a certain technique of living on the earth,
namely, that technique or method which is called science, It is my
dismal lot to deal with the most abhorred aspect of this subject,
nemely, the technique itself, cspocially as it applies to thosc as-
pects of life with regerd to which science has as yet not been ex-
tensively epplied,

The details of the technique by which man's more facile ad-
justments are achicved arc always an unplcasant subjcct, Large
numbers of pcople would like to be great violinists, but hardly any-
body finds it very inspiring to draw horschair back and forth across
strings millions of timeos in intriecateo woys, Yot the latter, by 2
strange porversity of naturc, scems to be onc of the conditions of
the former, Conscquently many of us weaken ond toke up the accordion
instoad, Many pcople aro surc thot thoy would like to be groat sur-
geons, Ycars of grimy troining in ill-smelling laboratories arc less
cttractive, so many would-be surgeons turn to the drugstore trede
instecad, Others want to be scientists until they discover that they
are first expected to acquire a whole series of intricate, rigorous
techniques, including a new language singularly lacking in emotional
and rhetorical value, Then they take up sociology instead; or his-
tory, economics, or political scicnece; or still better literature and
philosophy, Here, thank God, is still a happy hunting ground for
those who crave the intcllectuol lif'e. but who connot bear to subject
themsclves to that particular type of technical diseiplinc which the
scicnces cbsolutely rcquire,

Hot that thesc other performers work less hard or lock zcti=-
vity, Thecy rush about in the social jungles, cach with his owm kind
of chart cnd compnss, or without cithcr, and lecave a trail too blurrcd
for anyonc to follow, Thc activity offords, however, much sclf-
cxpression, Nor is this bchavior confined to the learned fraternities,
The messes of men are also greatly interested, for example, in peace,
prosperity, and freedom, They are greatly bored and disgusted, as we
shall sec later, by a consideration of the actual techniques by which
any of these ends are to be achieved, if at all, They occupy them-
selves instead with crusades and crusaders who propose to achieve the
ends sought by the dramatic methods of knights pursuing the Holy
Grail, Once in power, thesc enthusiasts of course have to resort to
the sordid techniques that happen to work, That is, fortunately cru-
saders promptly violatc their cempaign promiscs and meke relatively
scnsiblc adjustments instcad, At this point their following usually
dcscrts to some new erusador, At other times men keep their campaign
‘promises and we have such results as the treaty of Versailles. The
social scene is full of illustrations of this process, It is essumed
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that if only enough people want peace, for example, and clamor for it
this will of itself achieve the end sought, The same people are fre-
quently also bitterly opposed to all the techniques by which peace
could conceivably be achieved, The sober fact is that the price of
peace is higher than we are willing to pay, That prics consists main-
ly of certain heirlooms ard verbal baubles of our tribal ancssters
which we value more highly then we do peacse, When it comes To pre=-
venting epidemics of disease. getting across rivers and mountains

and meking roads smoocth we tuke a much more practical view, We con-
sider at once the technology involved and proceed to work it out,

It is the thesis of the present paper that the social pre=-
dicaments which have been precipitated by the technological develop~
ments which my colleagues have chronicled are to be resolved only by
further technology, this time in the field of social scicnces, I
know of no better summary of the matter than what Rosenchal recently
said when the rcporters asked him about his piano technique, "Tech-
nique," he said, "it iss like money, I don't like it, but I got to
haf it," This paper deals with technological revolution in the so-
cial field and especially in methods of thinking about the social
order, You may not like it but you got to have it,

It is clear from the papers that have gone befcre that every
improvement in man's adjustment ability as far back as we know within
historic times has been achieved not by some fortunate mutation in the
human species but by some technological improvement, When we confine
ourseives to that much smaller field of man's adjustment endeavor,
namely science, it has again been pointed out that the means of cvery
advance has beoen some technologieal innovaticn., The invention of the
microscope and the telescopc made it possible for us to deal with

ast domains proviously shrouded in impenctrable mystory, Without
some cf the gedgets of lr, Coleman's laboratory physics would still
be in its infancy, Bubt not all of these technical improvements have
been mechines, glass or steel contrivances, Some of the most revo-
lutionary have been verbsl, linguistic inventions, i, e., ways of
thinling and telking about things--e, g, new mathematical %ools,

Since the former type of instruments is relatively well knovm, I shall
deel in this paper more especially with the latter type of technology,

The aspect of technology vhich is most familiar is that which
resulted in the Industrial Revolution, lore recently the same aspcet
has becn much publicized from the standpoint of unemployment and
other contemporary cconomic problems, Milljons of words have boen
writton on the subjoet dmring the past five years and I shall thorec-
fore pass over that phasc of the matter as sufficiontly claborated,

Another aspeet which has also reecived considerable atton-
tion is the Veblenian theory of the cffect of o machine eivilization
upon traditional thought patterns governing other phascs of 1life,
This points out that, to be associnted daily on every hand with me-
chanical devices, the behavior of which we have become accustomed to
regard as in no wey enimistic bub as entirely explained by well rec-
ogrized mechanical lews, tends to cause us to take the same view of
hurman behavior and social affairs, Unguestionably, the modern ers
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of industry is the tone-giving factor in contenpO“ar" culture and this
tone hes in turn been in larye part respomsiltle for the trend towards
meterialistic, mechaniatic nad nalivralistic Interpr=ictiers in psycho-
logical and sociolugical scismzes, In sncxt, medorn scigres 18 &

habit of thought incuced or ncsonduated 7y the rwishine +f*H**‘Oév and
these two are therefaore thorcuenly sornaticle. IMis metwusl compatibility
of the machines of an industriel a;e winii the thovgat p”*:?r: and nge
thods of science has also boen exteasivoly explcived, aud se I shall
elaborate upon it herg,

There romairs & third aspect of the effect of technology upon
culture which is less froguently mentioned, aithough it is ths most
important aspect of the suhject, This is the e¢ffcet of developments
in the technique of cormunicatica upon *he velidity of viriuslliy all
of the most traditionsl, time-hcnmorel, and hitheric relichble techriques
of social adjustwent NPll" the offoet of improred meaas of cowrmumnie
cation is given due recognition in cormactior, with the axpansion od
trade and industrv, and in commnection with ceriain laber prcolems, far
more fundamental repercussion uron the nroblem of social organization
and social adjustments in genersal have recslved inndeguate atlention,
The further fact that the remedy of +he si*vaticn is itself a tschno-
logical problem of a type lﬂvrﬂly “egﬁecﬁr* at present makes this the
logical aspect of techuaology for the present paper Lo discuss,

With the expansion cof the means of cormunicaticn the great
messés of men were exposed for the first Time to & removed environ-
ment, of men and things, to whicn it became necessary for thsm to ad-
Just, Before this tire nearly all the aecussary adjusiments to other
people vere of a face-to-face mature, That is, huran relazions were
overwhelmingly primary grcup relsvions, Now, *the neens ard instru-
ments of adjusimernt 1a primary groups are principrily unassisted sight,
hearing, and the cother slemsontory sense mechenisma, To these man
added a fairly satisfaclory system of oral spoech, full of animistic
and superstitious words standing for the powers, the entities end the
processes thet were suppossd bo exnist at the bime these words were
invented, Also, primary group conditions colled for attention to one
thing at a time, or ot most, only a few indivicuals or things at a
time, Simple group and rurber concepts and way: of manipulating them
were developed to mect These needs, From all these ideclogies, like-
wise adapted o local relaiions, vere dcveloped,

ith this rather adequate equipment for life in a primary
group man suddenly finds himgslf thrust bty new means of commumica=
tion inte an erviromient includiag the whole planct, Hs is nocw re-
q"4re6, if he is to wehave intelligsntly, to *ake into comsideration
people and things he hes never serng wajs «f benzvior, institations,
and zustoms wiich ere strangs end revoliing to him; vo st of all, he
is expestel tv rsspond wmo vast colleuuw‘zt“es end combinations of
thing- in vhis rercved enviromment, For aLl this he has oniy the
ervde tocls of his leceal naighborlicod, Yat if he and his rneizhbors
do ot approise this remeved enviromment correctly, the results are
likely tc he in the iong run as disastrous to him s if he fails to
-approlse correctly where are the turas in the rocd, the ditches, and
the wstone walls, in his local community, He is in the position of a
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mariner without chart or compass, a bacteriologist withcut a
microsccpe, or a physician without his instrumencs.

A majority of the peoples of the earth today, including
their leadars, find themselves virtvally in the positicn of the
dincsaurs suddenly caught in an enviromment for which they are
unequipped. We beheld today, & world struggling desperately with
primary group adjustment techniques in & secordary group environment.
Techneclngieal develspments of one kind brought us inte this pre-
dicament. Technological development of another sort is the only

hope of getting out.

It remains to skestch briefly the type of technolegical
develepment which this situation calls for. All of the technc-
logical achievements of man in every field can, it seems to me, be
classified in feur bread categeries:

(1) There are those techniques which operate as an
extension of intensificaticn of our senses, thus greatly extend-
ing our respense capscities. Here we have such instruments as
mieroscepes, telescopes, galvonometers, X-rays, ete.

(2) Therc are the techniqiies of symbolizing our responses.
Here the whele evolution of language symbols tells ¥ho ttory. Flom
crude picture writing tc phonetic symbolization, from Reman to
Arabic numerals, ete.--these reprasent technelegical advances
quite as important as any which ¥r. Coleman and Mr. Wister have
reeounted,

{3) Closcly related with improved techniques of
symbolizing obscrvations are the improvements in the rules ond
techniques of manipulating thesc symbols. Herc belong the various
systems of logic, the story of the substitution of Gulilean for
Aristoteliaon logie in the physical scienccs, the successive in-
ventions of Lcbatchewsky and Riemann in goometry and the inno-
voations c¢f Einstein and othors in mathematies. If all of this
scoms a little vague and unimportant, try to koep your bank aceount
straight with Roman numerals. Or try them the next time you have
oceasion to do o simple problem in multiplieation or division.

(4) Finally, there are the techniques of overtly combining
moterials-=-gstoel, wire, and glass, or water and gas and air, cor
anything clse, into the concrete mechines which will behave as tho
symbols we have manipulated on paper indicate that they should
behave. This is the conspicuous and perhaps the only meoning of
teehnelegy to the ordinary man. It is the radis, the airplsnc and
the television appuratus. Iehind them all lies endless manipula-
tions of symbols on puper and checking of these manipulations in
laboratories. TWhather cr not these manipulations on paper help at
all in the finnl adjustment depends, of course, entirely upon
whether the symbols correspond accurantely to the things ond the
materials with which we have to build, end whother the rules by
which we manipulate the symbels are compatiblo with the rules which



nature has laid down for the operation of nervous systems, muscles,
stecl beams, or any other materials. All of thesc maoy bs adeptable
but therc are limits beyond which breakdown occurs. NMany of you can
doubtless put musicil syfibels eon papor which, whatevor dlse ean sbe
said obout them, simply cannot be playcd on uny cxisting instrument
or by ony humon hands, voiece, or lips. What you architects may
actuslly be doing in the way of building nmmos on papar I lsuve to
your own answer, but it is quite clear what you might do. Let us
look now at what social architscts arc doing in this way.

In passing it should be noted that it must not be assumed
that the order in which I have enumerated these types of tochnology
necessarily represent an historieal sequence. All of thom develop
together and constantly interact on each other. Miercscopes extend
the reach of our secnsos, but first we devcloped glass. Vhat we are.
able to sce with microscopes may again enable us to develop more
powerful microscopes. With more powerful microscopecs we nced new
symbols to reprosent the new things we see and new logic i.c., new
mathemotics with which to deseribe how these new things behave; and
50 on in an inextricable complexity.

Consider now the stote of social technology from the stend-
point of 2ll of these techniques token together. (1) Vhat are our
techniquss for sceing far and deep into our social envirommont?
What devices for coxtending nnd intensifying the power of our senscs
in making social observations have we developed?

With a few crude exceptions to bec mentioned later, we are in
this respeet practically where wes were two thousand years ago. The
masses of men still rcly upon crystal-gazers, fortunc tellers, and
the pronouncements of anciont philosophers (thc mors ancient the
better) for light upon the nature and state of that socizl order be-
yond the roach of our unaided eye, but vhich bears down upon our
lives with inerecasing cbviousncss. Others, who have beon to college,
scoff ot such tochniques and decide that, sincc they can't scc into
the next county or the next stote, where things are alleged to bé
causing trouble at home, the obvious thing to do is to take the éar
and go and ses; and possibly even eloar up the difficulty. Or if you
roally wont to get at the remote seat of the troublc take a boat trip
to Europe. As a fellow-traveler said to me some years ago: "I have
been reading o great denl sbout Russin thesc last years and find
nothing but 2 lot of contradictions, so I decided to comc over and
sec for myseclf." He spent four deys in Russia and was entircly
satisfied that things wore quite as bad as he had feorcd. From his
reports, and from those of others like him, chicfly newspnper men,
most of tho literate public decides what is what. Indeed, what
alternative have we? Still others.sven more learned, deducc what
the situation is from Aristotle's cycle of domocracy, E?TE%Ebracy,
cligarchy, monarchy, or some equally inevitable sequcnce.

There remains o negligibly small number, frequently regarded
as a sort of lunmatic fringe, who have conceived the idea that aven in
the social fiocld the fallibility of man's unaidcd senses may be guarded
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ageinst ond largely corrected by rizid rules of observation and re-
porting with the aid of various instruments in the form of schedules,
scales, and tests. This group further holds that large numbers of
carefully defined observations made over periods of time cnable us to
determine with cecuracy the mnin trends of events. They find further
that if such bodics of data are subjected te certein kinds of trect-
ment ond manipulation they provide = basis for actual prediction of
whet presently ocecurs. This group finds it nocessary to work quietly
and slowly, howover, lost the public suspect that their obscure
conjurings may occosionally be allowed to influence public policy,

in which casc there is a great outery ngainst bruin trusts. Their
resources, rumbers, and influsnec are, however, too limited to demand
much attention just yet.

But the masses of common men, when they cre c¢ompelled to make
major adjustments to their removed enviromment, rely on what they
pridefully call simple common sense. The adjectives are well chosen.
By commen sense they mean the rules of conduct which they have .in
their personal experience found to work in their primary group adjuste-
ments. Statesmen (by which I merely mean men charged with the monoge-
ment of public affairs) rely on the same technique. For onc thing
most of them do net themselves possess any mere refincd mothed. If
they did they could not afford te use it for they cruld ncver explain
their seemingly strange behavior to their constituonts. So the
stotesman and his constituent both cdopt, for public affeirs, the
techniques they have frund to work in horse trading or other ncighbor-
heod adjustments. There were men at the so-cclled poace confercnec
in Paris whe knew that the provisions of the treacty were impessible
and obsurd and thot it must result in preciscly what it has resulted
in; but the technique by which they had tc preve this to be so was,
and is, a fereign language to the overwhelming mejority of beth
stotesmen ond their eonstituents. Tho symbols and the logic by which
such sequences have to be proved ge boyond primary group langunge
mechanisms,

Take a single recent example in rogard to the payment of war
debts. Econcmists arc unanimcus on the prepesition that the only way
in which the debtor nations could pay thoir debts, if at all, was by
sending gocds over hers. To cnable them to do sc tariff walls wruld
have to be removed cr lowered. This can oasily be demonstrated by
the usc of the ceonomist's symbels end logic. Without gring into
details it may be snid that these symbols differ fr-m those of common
sense chicfly in that (1) they represent large numbers insteod of a
few individucl cases, and (2) they tale inte consideraticn inter-
relationships of an intricacy which gees far boyond the direct life
expericnce ~f any individual., . Unfamiliarity, both on the part cf
their constituents, with this technelesy is cxactly what prevents
intolligent cdjustment in such a casc. Of ccurse, I toke here tho
most charitable vicw of the situation in assuming that the recommendation
of sneial scicntists are tabled chiefly because statosmen ond public
have little faith in them. You have heard = great deal abeut hew
industry frogquently buys up and kills valuable inventinns beesuse the
inventions would, if expleited, disturb vested interests and prefits
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in the present methods. This process is, of crurse, even nore
common in the social field,

But to return to the illustratirn. Vhen confronted with the
findings and the recommendations of the cennomists on this subjeet,
what did conscicntious citizens and their cengressmen de? They
referred the cconrmist's analysis to their primary group experience
and frund it prepostorous. "Do yeu mean t~ tell mo," they would
say, "that if I lend moncy rr sell a team of herses to my neighbor,
John Smith, I cannct reasonably axpeet him tn repay me unless hec
can do so with potatoes, butter, or wood?" (HNote that the illus-
trations for purposes like this arc usually drawn frem the local
agricultural ceconcmy frem which we have just recently emerged, ) It
is unnccessary to complete the analysis becausc the audience laughs
in derision at the very quosticn. They have all had srmething te do  «
with deals like that., Nerne of them has had anything to d- with the
kinds of deals the econrmist talks about. But the statesman goes on
with his anelysis to the proper elimax. "If Jchn Smith does net pay
in cash he is a crnock and I'll put the police cn him, If he and
his ilk resist the militia will soon bring them to terms. Isn't
that what militias are frr in a eivilized and orderly country?"

That is exactly whot militics and armies are for in socicties which
have not yet become fomiliar with a symbolic technoleny through
which the necesscry adjustments can be worked out, or in which the
populaticn does not understand such & sclution when it is werked out.

In the absence of this morc rcfined technique, the technique
of ferce and its nearest relative, fraud, is of crurse incvitable and
Nnceessary. It relieves temporarily some of the tonsiens. So de
other convulsions, earthquokes, fevers, ete. If you can't collect
from Jchn Smith, it relieves you consicderably tc denounee him as. a
crcok ond a sccundrel, a moral pervert, a relizicus heretic, and a
wife-beater. If you can bring physical violence tr bear upen him and
preferably destrcy or cripple him permanently, so much the better.

In addition tc the cenergy outlet it affords, it satisfics deep-
seated emotienal patterns of decency and justice which we still have
with us fresh frem the jungle.

But it is unnecessary to drow upon hypothetical Jochn Smiths
for on illustraticn of the phencmencn. Nearly the ontire centont of
all the books, magazines, and newspaper columns purporting to analyze
the Eurcpean situation is concerned with persmmalities. Nearly all
of it is immaterial, irrclevant, and absurd. We rescrt te perscnal-
ities in attumpting te analyze social questions because, as I have
said, it is the tochmique with which we arc familiar in primary group
adjustments and the only one we know, Indeed, the time was when we also
used perscnality cencepts and logic to oxplain the ecvents of chemistry
and physics. Lightning struck trees from malice and Death with a
copital "D" mowed men down with a scythe just as Hitler baits the Jows
ond Stalin the Kulaks.

This type of description was abandoned in the physical
sclences when other oand more useful techniques of dealing with the
phencmena were developed, These techniques do not. spring full-blown
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from anybedy's brew, unfortunately, but have to be developed by leng
and uniramatic laber by many perscns over lrong pericds of time. This
is the proper task ~f sccicl scientists. But it is nnt likely to De
achieved as long as this fratornity prooccupies itsslf almost entirely
with more or less enli-htened c-mmentaries on curront cvents, chiefly
tr assess the proise or the blame and tr peint rut the sclutiron in
dnozmatic pron-uncemcnts whethor of Jesus, Aristetle, or Marx, Agznin
there is nr nbjectir~n te anyene “oveting himself tr any of thesc
ovanzelical cnterpriscs prrvided he doces n~t c¢rnfusc himself or his
followers that his crnclusirns arc dictated by any concns of science.
The techniques .n2 the kn-wledga that crnstitute science are obvicusly
as useful for the oxpleitation and the destruction of the prrletariat
as for his liberatirn. When sn-called social scicntists therefore

ret the idea that srcial science, in erntra-distinetion to all other
scionco, is also privileged to dietate the ends for which the kncwledze
is to be uscd, they merely mix up with thoir seience, such as it is,
scmething which has absolutely nothing te do with it.

A prinecipal reason for this cenfusion ameng sncial scientists is
the nature of the terminrlozy with which they try to carry on. The
immediate data of 2ll sciences are symbols of scme sort reprcsenting
human respenses to whatever it is in the outside world or in nurselves
that causes us trrespond at cll. To the extent that these symbols
adequately represent the situatirns to which we have tr aljust, we con
behave in a way that is called intellicent as ccntrasted with mere
squirmin: or trial-and-crror greping.

Except for the »rssibility of working rut on paper ani later
in the laboratory the frrmulas for hish explosives, the tensile strensth
of stecl, cte., most nf the enrincering adjustments on which we pride
curselves so much weuld be acermpanied by wide-spread catastrophes.
This paper werk has lagiced in the socinl sciences beecause we have cul-
tivated instead the nction that it has been dene,ronece and feor all, by
one or mnr¢ of the aforementirned smart men, and that all we need to do
is to erntinuc t~ play with their words without ever brinsing them to
empirical definiticn and test. It is admittod that the phonomena of
the sceial wrrld are constantly chonging, that they consist of on in-
finitely fine ;radaticn of characteristies. constantly interacting with
eagch other. Yet the torminelnry with which we attempt t~ deal with
them empleys erncepts emphasizing absclutoness instead of reolativity
and probability, stability insteal of chanpo, disercte instead of con=
tinuous variables, dichotomous catezerics instead of lisporsicns.
Practically everybrly is cbsessed with a set of social eate~-rics
which he str-n-ly foels arc cternal. Things are either truc or false,
ri-ht or wr-n-, just or unjust, coocd or bad.

To abandrn all these for varue noew concepts representings
prrbabilities, averagces, dispersions, rates of chango, ete., is tco
much for the masses of men at present. So they hold fast to the
nntirns cof their primitive oneesters about matters sreial and feel
their foet are on the Rock of Aces. And so thoy are--rn aes ox-
tromely remcte, Since he 'oos not bother to define any of his werds
in terms ~»f tho ernercte cperaticns or bechavier for which thoy are
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supposed to stand, everyone may read his own meaning into them. The
confliets that ensue even while still on the verbal level are in all
essential respects like war. The victory is to the loudest voice,

the largest vocabulary, and the greatest physical endurance. The
defeated party also remains unconvinced. There is not a single state-
ment sbout man or society which can legitimately be made except in
terms of an average, & dispersion and o probatle error., Nearly all
statements that are made ond acted upon are in terms of scme chance
individual case which happened to beccme conspicuous,

To climax this confusion, ond indeed fundamental to it, there
is the still generally nccepted notion that man in contradistinction
to all other phencmena in the universe is o free or a supernaturally guided
epant: to whom the logic of natural science does not apply. If you
choose to moke this postulate, you can build upon it an entirely
self-sufficient logiocal systom just as easily as upon the opposite
postulates upon which science proceeds. It dees not fellow that
each is equally workable in the concrete adjustments that free us,
What I am pointing out is thnt these two systoms will not mesh, and
if you try to live by both you can do so only by develeping o
fundomentally schizophrenic personality. That is precisely what,
perhaps, the bulk of the population of the western world especially
has done. Their behavior in mattoers soeial may be recognized os
dofinitely pethological. I om not speaking figuratively but
literally., “hen on individual insists with sufficient vigor upon
moking mutuclly exclusive and contradietory adjustments, wo call him
insane and incercercte him, provided the majority of us do not suffer
from the some molady, in which casc we eall it normal and inearcerate
the diagnostician instead. Yet such contradictory adjustment is pre-
cisely what we ure attempting in such’an illustration as I have cited
about the tariff and the war debts, and in scores of other illustra-
tions that could be mentioned. It is true that whole nations arc not
sent to insane asylums. But it is also true that they run mmuck overy
so often and engage in what even those who do not agrec with my analysis
admit is obviously violently insane behavior. To & generation which
posscsses no technology for explaining social events other thon porsonality
explanations, it is, ef course, necessary to blamc it on some Kaiscr or
Hitler, just as our ancestors blomed moasles on the devil,

The main point is that we arc caught with one foot and o major
part of ocur lives in an impersonal machine culture to which we adjust
according to the assumptions and rules of physieal seionce. The other
foot and another major part of our lives we try to maintain in 2
vitalistic, animistic, primary group culture to which we adjust oc-
cording to motaphysical cssumptions and doetrines of 2 bygonc age. In-
dividual nervous lacerations ond social entaclysms are the result.
Theorotically the conflict can be rosolved by going over cntirely either
to the one or thc other or compromising the two. Actually there is not
the romotest prospeet that society will go back to a primary group exise-
tenec, that industry will go tack to handieruftsmanship, and thet scicnce
will go baek to modieval metaphysics. The prospeets are overwhelmingly
the other way., You may deplore this, but you can hardly deny it.

It maoy scem that this conflict is overdrawn and that the
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situation I have described is exaggerated. Most of you may not be con=
scious of any such tension at all, and neither do you obscrve it in your
friends. If so, we may usc this as the concluding example of the point
I have been making regarding the tondency to generalize for the world

on the basis of primary group observations., I have not scid, and I do
not say, that all pcople nced boceme sericusly embarrassed by the con-
flict of the two major culture pocieras I have deseribed. Socme of you
can simply flce from it, or you can insulate yoursclf agcoinst it. The
principal insulating material is not likely to be taken from its pres-
ont possessors for o considorable time yot. Obviously therc is no

need for you personzlly to aecquiro any of the techniques of thinking

I have said would be ncecossary to solve the conflict I have described,
if instead you can hirc others trained in those tochnigues to make 2ll
your. adjustments in these fields for you. All you would necd is some
nbility to pick a competont technician. Also, the Great Society has
numerous ~lcoves, crevices,and sheltered nooks in which considerable
numbers of you may spend a lifetime relatively unaffocted by the winds
that blow. If the world and this new way of thinking sbout it is too
mach for you, there is still the historic remedy of the convent; or

the universities and the colleges whore you may still play elaborate
word gomes that have nothing whatover to do with the social events in
the world at large. If you find some of thosc games rather satisfactory.
you might remcmber that many a ship that navigates so boldly in & snug harbor
is tragicclly inadequate for the high seas.

Nor dees anything have to be done about the situation immed-
iately, oven by the masses of less fortunate men. They can simply con~
tinuc to suffer. This capncity of men to suffer ond to endurc the evils
which they have is usually underostimated by the morc optimistic heralds
of the new day. In the moantime the upheavals and struggles which the

aily paper chronicles are thomsclves adjustmonts that relicve, however
tomporarily, the tensions that I have deseribed. I montion these res-
orvations mercly to emphasizo that the correctness of my diagnesis is
not to be refuted merely by the primary group technique of eiting your
own caso and those of your friends to whom it may not apply. I have been
talking about the main social currents to be observed in the world today,
notcbout the private lives of privileged individuals and groups.

Iy main suggestion has been that the major tensions in the world
today can be eased cnly by developing and employing in sceial adjustments
the samo type of techniqucs which has made man master of a lot of physical
situations which have beset him for a million yeors. Thesc tochniques in
turn rest upeon o type of knowledge which can itseclf be accumulated only
by this techniquec known as sciencoe. That body of knowledge, and the
social engincering techniques which it would make vossible, remain for
the most part to be develuped. To the extent that such kmcwlcdze cxists
today and is not put into cperation, o now pelitieal regime more hos-
pitable to science and scientific social onginscring might help, but
they cculd at best be of enly trivial importunce or contrasted with the
development of that body of knowlodge upen which the succoss of any
rogime is so completely conditioned. In the meantime, the very shape
of regimes to come will be largely determined by the evolution of the
socinl sciences. It is unnccessary herc te take up the question as to
whother this state of affairs will be better or worse in eny absnlute
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scnse than eonditions of men in the past er in the future. On this
point which usually arisss to befog the main issue, I can dr nn bottor
thon to close with a poragraph from Veblen:

"One may appreve cr cneo may depreecate the fact that this
opaque, materialistic interprotation of thinge pervedes medern
thinking. That is a guesticn of taste, abeut whieh thore is
ne~ disputing. The prevalenco cf this matter of fact ingniry
is a footure of meodern culture,and the attitude which crities
toke toword this pheonomenen, is chiefly significant as in-
dicating how far their cwn habit of mind ccincides witk the
enlightened ermmen sense of civilized monkind. It shows to
what degrec thoy arc sbreast of the advance ~f culturce, Those
in whom the savage predilcetion ecr the barbarian traditien is
stronger than their habitucticn to eivilized life will find
that this deminant focter of medorn life is perverse, if not
calamitouss thosc whcese habits of theought have been fully
shaped by the muchine process and sciontific ingquiry are
likely t~ find it grod. The modorn western culture, with its
eere of moatter-of-fact knrwlcedge, may be better or werse than
scme other culture scheme, such os the classic Grock, the
mediaeval Christian, the Hindu, cr the pucble Indicn. Scen
in certain lights, tested by certain staondards, it is drubt-
less bettgr: by cthor stardards, werse. But the fact remains
that the current cultural scheme in its maturest growth, is cof
that crmplexirn; its characteristic force lies in this motter-
of=fact insight. Its highest discipline and its moturest
aspirations are these,"

(Thorstein Veblén, "The Place of Science in Modern Civiliza-
ticn." pp29, 30)
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lir. Wallase Fowlie made a statement
cor.07r:r-ill; the relation of scisnce
ard cuinure to the peint of view of
the Church,

STATENENT

by

o

Irving Fineman

Reflection upon Mr, Fowlie's admirable statement of a reli-
gious point of view suggests that in all this remarkable revelation of
science which we bave had there has been an oversimglificetion of its
relation to the culture of which it is & part, This simplification
has douktless been dve mainly to the limibations of time within which
the enoruous complex of science is here beoing displaysd. But i% weuld
be & grave mistaxe to leave the possible impression that we are vicwiog
a melodrams in which scielce is The hardepressed virinous hero struggling
for his life in ths toals cof a {*“v of villains: wraditlion, religion,
superstition, politxcs, and so on, The dram» cf g2ience M;d culture,
to use that metarvhor, is reslistic, hence more compiexs i+ 1is mwore like
the somewhat difficuli relationship of offspring to The parents who bore
and nurtured it, to whose life it is still intimetely ettached, and from
whom it has nevertheless diverged,

It should be emphasized that folk-lore and superstition, the
early expressions of accumulated human experience and chservation, have
been the forebears of our scisnce, We have besn told hera how small-
pox vaccination was begun- and it is no insigni”icaﬂt fact in this con-
nection that before scientists set to work on thet achievement common
men had already observad tha’ anyore who had had the covpor resistsd
the smellpox, Ve have laughsd hore at the penchant of primitive peo-
ples to use various animal organs for cures: but we quite gravely Take
extract of liver cr or pituitury glande when our cwn dochors nresceribe
them. And is it not remariable that the anciert anonyrmous sutihor of
Genesis should have chocen, of all imaginable sequerntes, in his story
of the ereation, justh ,Lot sequence of snimal lile--firzt, fish, then
fowl, beast and man--which cur scisnce of svolution ba:z apwnroved, Eut
the p01nt need not be 1m.949¢ wo need oniy bear in mind i
sent scientific metihiod is the reault of no mirecle but somelbing which
grew guite natural7v out of mants coaseless imrulse and need to know’
his cosmosg and it anpears *that in religion, from the very beginning,
man- found a suitable repesitory fcr thoss mzpscts of his cosros of which
he was aware or had lopes but no cbjective krowledge, That revository
still contains quite sccurely,. and will doubiless continue to contain,
for some time, such things as the First Cause and "life after death",

... r"
o il e
Je
’J



80,

There was & time when religion included practically all of
man's preoccupations, But with the aid of his increasing lights, of
which science has been one of the most powerful, though certainly not
the sole source, men has apprehended an ever-expanding sphere of knowl-
edge, It is obvious thet there can be, as lir, Fowlie has said, no real
separation, no discontinuity between the lmown world and the unkmovm;
one is simply the revealed extension of the other., It is equally ob-
vious thet as men increases tiie sphsre of his knowledge the area of his
contact with the infinite unkmown increases at an accelerated rate,

But by that cirecumstance scientific man appears as yet undaunted, for
his lights secm to incresse fast enough to serve in maintaining the
present high rate of his penetration into the unknown, Now no scien=-
tist can logically teke excsption to :r, Fowlie's lucid vision of the
function of religion as he scated it, or to the idesl church which
has a veriteble existence in his mind and heart, as well as in the
minds and hearts of men like Pasteur and countless cothers, But we also
know of more pragmatic churches, which may for example suppress & Gal-
ileo, which may countenance death dealing war but discountenance con=
traception, and which may meaintain with assumed authority that that
part of the unknown descrited as the future life is of greater impor=-
tance to man than his life on this earth, an attitude decidedly dis=
couraging to the spread of the scientific spirit,

¥With such churches the scientist of good will must now see
himself at odds, no matter how greatly science itself may be indebted
to them historically, just as he must see himself at odds with laissez~
faire democracy, as lr, Coleman pointed out, to which science has been
s0 enormously indebted in the past century, The scientist must see
himself at odds with a dogmatic church as with a business-for-profit
economy when they obstruct his efforts to push back the boundaries of
outer darkness and his efforts to create within those expanding limits
a more nearly perfect, a more godlike life,

TWe are told that long ago when our world was yet young God
sew men embarking on this quest (the symbol in that old story as a
towermen said "Let us build us a tower whose top may reach to heasven"),
Then God--so the story goes--beceme fearful and said "Now nothing will
be withholden from them which they purpose to do, Let us go down and
confound their language," I refer, of course, to the Tower of Babel,
Since then man has found only in the scientific method a unifying mode
of communication and the most hopeful means of redeeming himself from
that age-old confusion, How successful he will ultimately be seems now
to depend on the extent to which the scientific spirit really permeates
his culture--to what extent that spirit will inform in the future the
culture by which it was informed in the past,
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by

Francis Fergusson

For o layman who has beea listening to this stimulating tnd
able symposium, the important question, which I wish to raisc ugain,
is that of the ncture snd limits of the faith in scionco professed as
I understand it by the pancl as a wholo.

¥r. Jones defines the scientific method as investigation by
hypothesis, experiment, observation und measurement; and adds that
quantitative analysis is the essence of science.

He defines the faith of the scientist, in the words of
Thurston, as the faith that an unlimited number of phenomenc con be
comprehended in his concepts or ideal constructs.

If we are to reconcile the definition of method with the
stotement of faith, apparently we must specify that the concepts under
which the scientist is to comprehend 21l phencmens must be mathematical,
or concepts of things which may be measured.

Toward the end of his paper Mr. Jones scems to identify
science with rationality, and to define the faith of the sciontist,
therefore, in cnother way. The discursive reason is used in many fields,
ineluding theology and the orts, which tho scientist is unlikely to
claim as his domain.

It is therefors o quostion whother we are boing offered o
faith in a method, which we arc to believe in so far as it works, and
beeause it works; or in the metophysical assumptions whieh underlie
the mothod of quantitative anulysiss; or, finally, in reason itseclf,

I think there is a fourth belief which is implieit in some of
the papers we have heard: g faith in what the scizntific mothod will
dccomplish. So for os I know this faith has nover boen very strictly
defined, but its ossence scems to be that all the problems of humanity,
whother of knowledge, conduet, or belicef, will evenbually be solved by
the scientific mothod. For those who accept this faith, the history of
science to emancipatc itsclf from dogma, projudice, superstition and
the opposition of wvuarious types of vested interost. Traditional ethies
end religion would bc thought of as surviving into thc prescnt enlight-
cned age only beecuse we are not yet enlightoned enocugh, or gquite
healthy enough to do without thom. And the arts also, cockery, the
drama, music, would be regerded as fancios permitted to our ignorance
but without rclation te what really exists, and unnsccssary to the
"well-adjusted" individucl or socicty.
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Now the scicntist is in a specinl reclation to his method:
it gives him something to do with his life, and the technological
results of science assure him daily that he or his kind are of some
significance. It is perhaps natural that he should not osk, even
when discussing scicnce and culture, whether his faith is in the
redemptive function of science, or in the mechanical nature of the
universe, or in reason.

But the arts do not use the scicntifice method in their
proper work, and this method seems to be incepeblc of assigning
them a place or mesning in culture as o whole.

Scicnco offers us ne values, yet we make judgements of
value every moment of our lives. Must we wait for science to assign
them, or can we seck elsewhore? Obviously we do seek elsewhere; but
unless the relation between sciencc and our rsligious and ethieal
traditions is the simple one of rcason struggling to be froo from
prejudice, this relation has not been troated even by implication.

Politics, the art of mediecine, ethiecs, religion, the fine
arts are names we have for culturael activities outside scicnee,
though they may usc science. What is necdcd is a philosophy of
the relationships of these disciplines, which will recognize the
reality we accord them in practice. One way to start would be %o
assign limits to the faith in science, which each of us accepts ot
prosent with o different set of mentel reservations.
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STATELENT

by

v

Williem Troy

I should like to make a few remarks in the interests of some-
thing I care very much about, something in which I admit that I have
a professional stake but vhich I believe to be of the deepest impor=-
tance to all of us, I am referring to the Word, to what Thomas lann
in & recent letter has called "the purifying and sanctifying iord",
Of course I am capitalizing "Word" so that yocu %ill make no mistake
that I am using it in the fullest symbolical sense--in the sense, for
example, in which it is used in the Christien New Testement: "And the
Word was made flesh,"

But if I am using it in a symbolical sense it is not the sense
in which recent social science would have us believe we arc accustomed
to use words as symbols, They would have us believe that words are
always made to stand for what they call behavior-patterns, They go
on to cxplain that these implicit behavior-patterns invelve & causal
sequence of action, "The meaning of a pen is the processes and acts
which have culminated in it, as well as the conseguences, acts, etec,,
which follow in connection with it," Thus, every word is ultimately
traceable to some previous chain of actions, of which it is the tele-
scoped expression, and it is used only to initiate a present chain of
actions, Its origin and function are both utiliterian, Verds are re-
ducible to the chatterings of apes in a jungle vho warn each other thet
something that has happened in the past is about to happen again: name-
ly, that a scientist from the Natural History Museum is about to trap
them with a steel net, In this sense, the social scientist refers to
words &s symbols of bchavior-patterns,

I cannot take the time to enumerate the objections that can
be raised to such a description of adult human language, T will merely
point out two things: first, that whatever the origin of words may have
been, some words at least have so altered their meanings in the course
of their history as to stand for quite different things, It is true
- that many words now used in an abstract context are tracesble to con-
crete actions in the past: the word sarcasm originally meant in Greek
"a tearing of the flesh", and undoubtedly corresponds to some early
tribal feast, But wvhat of a word like solemn, which in Chaucer's time
meant merry or festive? Here a radical change, an exact reversal, has
occurred which can only be understood as having taken plece within the
history of the abstract usage of the word, Vhat I am saying is that,
through the momentous accident of human consciousness, an absolute
breek takes place between words as simple adjustments +o situntions
and words as attitudes,
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The fallacy of trying to understand humar thought in this way
is of course what is knovm to logic as the "genetic fallacy": the ef=
fort to understand any human phenomenon sclely by & study of its ori=
gin, (I may add that lir, Newcomb leans towerd this fallacy in his
description of consciousness. He has told us some of the things that
affect and condition consciousness. but not what it itself is,) I be-
lieve that a natural history of words might be written; but it would
involve nothing less than an acccunt of the whole culture in vhich
they are found; and this would involve more combined insight and learn-
ing than is likely to be found in any one man, If you inquire why the
social scientist hzs hit upon this way of explaining human thought, I
can only respond by peinting out that he is himself conditioned to
dealing with words in the way that he deals with everything else, as
measurcble quantities (actions) in relation (behavior situations),
Quantitative thinking is the occupational distortion of the social
scientist, The second objection that I would meke is that individual
words taken in and by thomsclves have only a relative significanco,
if any significanco at all, It is only whon they exist in some con=
text, when we can perceive their interrelationships with each other,
that any single word takes on definition, So the social scientist
might just as well refer to clauses, sentences, and parcgraphs as an=-
alogues to behavior; and such an inquiry, inveolving an extension of
scope to the whole of humen cormunication, would lead to madness and
despeair,

But I began by invoking not words, but the Word; end it is
time that I attempted what is sctually impossible--the endowment of
this abstract symbol with a little concrete meaning, By the Word
I mean that imaginative projection of the whole of human experience
through the concrete medium of literature and art, You will note
that I use the sort of words which the sccial scientist abhors; but
then we are in & college auditorium, not a jungle, You will note al-
so that I extend the meaning of the Word to include all developed
forms of antistic communication,

Now every word in my forbidding definition is important and
difficult, but perhaps the most important and the most difficult is
"imaginative”, I wish that I could offer a satisfactory definition
of imagination, But too many minds have foundered in the effort-=
Leonardo and Coleridge, to mention the most noteworthy, The reason
is that the imagination corresponds to a physics and a chemistry
for which the formulae are not yet aveilable, I am perfectly aware
that this sounds mystical; but I must point out that mysticisnm,
through its crude associations with "misty" and "mysterious", is a
word that we frequently use to describe what we do not understand,

I will therefore limit myseclf to making three large statements about
imagination, The first is that it is a fusing power, It is & pro-
cess by which all of a man's experience, spiritual and intellectual
as well as  sensory, are submitted to a pressure within himself
which results in something whole and complete, You will note that I
say all of his experiences; and this enables us to dispose of two
points that have caused much trouble in this discussion, Man's
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scientific technology: and these would necessarily be involved in any
contemporary act of the imagination, Eis experience also includes the
history of both religion end science; end if it is impossible for some
of us to accept the older religious authority it is because we cannct
reconcile the revelsticns of the one with the discoveries of the other
in our experience, (But I must edd that there will have to be a carry-
over of csrtain fundamertal religious values and assumptions in any
real syntiiesis that we moke today,)

So much for the wey that scientific knowledge is reliated to
art; and so much for tke poscivility of reconc! ling orthodex reli-
gious experiencs with & fully conscious contempsorary awareness., This
would te the proper place also to tale up the question of how we know
or perceivs, which I shall not take up excent to say that whereas
science is concerncd only with certain aspests of 1ts object, those.
that cen be weighed, measurad, etc,, art attempts to give us the ob-
jeet in its entirety, How it does this is not through a simple pro=-
jecdtion of the artist’s feeling in the object, as some scientific wri-
ters insinuate, but through an interpenetration of the object in all
its material substance with the whole personality of the artist, 1
object, therefore, to the statement that poets never "see" the stars
that they write about, Fine poets give us stars with greater exact=-
itude than they are represented for us in textbooks of estrcnomy.

And with this insistence that art gives us the whole object, the
whole experience, and the whole man I close the first part of my
statement,

My second statement about the imagination is that it involves
both feeling and intelligence, Scientific intelligence snd artistic
intelligence are not two kinds of intelligence; but two directions of
the intelligence, And I will not conceal from you my belief that
since the most importent areaof understanding for men is man hime
self, the direction of intelligence invclved in creation Ig In the
long run more importent to man than the intelligence invoived in
science, This is not to deny science eny of its legitimete value;
it is merely to give it a place in the scale of human velues, As to
the direct relations between these two directions of the intelligence,
I will add that an increased activity of the one is not necessarily
detrimental to the activity of the other, It is the tragedy of the
European Renaissance that the two did become mutually hostile; and
we are today paying the consequences of their separation in the
schitzophrenice condition of society that lMr, Lundberg has described,

The third and last statement has to do with that power with-
out which the fusion of feeling and intelligence could not take place
at all, without which men and their works would be indistingtishable
from the nature of vhich they are a part--I refer, of course, to what
used to be called the moral will, This is the most horrendous con-
cept of all: & veritable murex thrown up in the lucid waters of the
laboretory, DBut everyone in this rcom knows exactly what I mean, I%
is all very well to say that we do things becesuse Tthat is the way we, do
them and that if we do them-iu tids way that is because we-like te de
them in this way, This is a circular theory of value which is no theory
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at all, It is what I am tempted to designate as the Doctrine of
Silly Pragmatism, &nd it leads to nothing-~sxcept chaos, Having
been an extremely populer doctrins in this country for the last
forty years, it has led to what we read ir the merning newspapers,

What I suggest is that man's valuss, the basis of his choices,
are themselves the produc®ts of hiy imaginstion. On the foundations of
his experience as a man he has learned thet certaln veluss rather
then others are nscessary to his continusd existence as & nmn, These

~ of o neta-

lessons have been not only of a phvsical nature, ther ar
physical nature as well, In the highost ecte of his imaginstion
these values sre contirually teing rediscevered; bucausz &t those
moments he is concerned no%t with doing or with sebing bub with un-
derstanding and contemplating life, more pauticilarly his own life
as a human being--his condition humeae, in the phrase of theo great
tragic artist who recently addressed us frem this glatform, Ia
octher words, values are created through the imaginetion, and at the
instant of their creation they give unity and meaning net only to
the work of art but to man himself,

Now in the few seconds left, I will not take time to point
out that at the moment art, imagiretion, human feeling and intelli=
gence, and therefore man himself, are at a discount, ¥e live in
the time of contempt for these things,

Tthat then may be proposed? Vhat value may we establish as
the highest of all aveilable human vaiuss? I propose that to which
all the great religions and philoscphies, all man's triucphs in art
and literature and science, attest--the value of mant!s own imagine-
tive percepticn of his dighity and importance. This is humanism;
but it is not the humarism of the later Renaissance, whiich was cor=
rupted by the false division of man's reason and his feelings, in
which science played an unfortunate role, Science alone carnot re-
store the equilibrium, Nor is it the humenism of the roumentice,
which I should describe es the feelings taking their revenge on the
arrcgant reason, For I hasten to add thet I do nct think any value
can be made generally operative.until it has been taken up and ab-
sorbed into a whole system cf ideas, I thereforo progoss that the
immsdiate task of philosephy is to comstruct such a system of re-
formed humenism, that it is the tusk of political govermmsnt to give
us a world in which such & reasssertion of men's digaity will agsin
be possible, and the task of economics to make concrete and practi-
cal this possibility,
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THE CONTROL OF SOCTIAL CIIANGE

James L, McCamy

The process called social change is, more precisely, cultural
change, Change cccurs in the materisl world and we have new tools and
new ways of manipulating our physical environment, Chenpe occurs too
in our non-material culture, cr in the whole fsbris of ocur intellectual,
spirituael, moral, legal, or cersmonial prectices by which we live with
each other, Becouse of the intricate interplsy of cause and effect, it
is never possible simply to detoct a particenlar single cause of any par-
ticular phase of change, but one gereral assumption shared by most stu-
dents of the subject is that change in the material enviromment is fun-
domental to change in the non-mutorial envircnment, This assumption is
over-simplificetion beeause the material cnd non-meterial actually
intor-act, but the assumption is valid as o useful wey of talking cbout
social chonge, Without some assumption for purrose of discourse, we
would rcach the impassc of the fubtile and femilior question of whether
the chicken couses the cgg or the cgg couscs the chicken,

As cn illustretion of the cssumption, you arc fomilioar with the
wide non-motcerial results of the motericl change in the invention of the
gascline motor, which placed in the hands of individuals the high-speed
transportation previously available only through the collective operation
of reilroads, The social effects of this individual speed of mobility
include a declining sense of allegiance to the femily site becouse the
activities of children are no longer so centered in the home, & declin-
ing sense of parochialism because people now trade and toke their plea-
sures in places that wore formerly too far cwoy, the elimination of the
isolation of rural qullers, end inercasing fomiliarity among individuanls
with power mochines, Many changes in the social cspeets of college life
during the past twenty yeors could be assigancd to the automobile, Now
it is only accurate to say ngeoin that cttributing social chonge to ony
one feetor, such os the automobile, is over~simplification, The cuto-
mobile is part of o large body of change in the moterial culture, but
it is perhops predominently rosponsible for these chenges in the soeial
culturc ond os such hos scrved its present purposc of illustrating the
thoory thot motorial change is basic to non-motericl chenge,

There are some other accepted theories which are useful in
talking about social change, The first is that change in culture is
cumulative, 4An invention is never the result alone of one men's
brilliant insight but the latest point in a long procession of con-
tributing inventions, and the man who is labelled the inventor is
merely the one who ta es the latest step in applyirg the precedents to
a new use, 4£nother theory is that the process of change is accelcra=
tive with incroased acamulation, A third theory, now gencrally ac=
cepted, is that the social adjustment to chanse ia the matorial
envirommont docs not follow immediately but comes only after a lag,
Since the lag mey cover a good part of a single lifetimo, the
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individual often never sees the final social results of material
changes which occur in his time, Society as 2 continuing entity,
unconcerned with mortality, is always in the process of adjustment,
always facing dilemmas due to material changes having upset the ad-
justment in some phase while the new adjustment lias not yet been
established,

Tithin the vocabulary of these theories--of the material
basis for social change, of cumuletive change, of accelerative change,
and of chronic lag=--the problems of the control of change can be
considered, I want to ccrsider three aspects of the subject: one,
the people who are most important in any proposal for controlling
chenge; two, the inability at the present time to control change over
& long period; and threo, the role that is possible and in fact is
now being filled by the pecople most importent in change,

We have seen in previous evenings how science is, like other
factors, a part of the social situation and a force within it, a ro-
sult and a cause st onc time, It has been intimately involved, on
the side of cause, in invention which leads to technological change,
In the non-materiel realm it has reflected the newer stages of mater=-
ial culture in providing an objective way of looking at our world and
our relation to it, Of further significance, the whole body of tech=-
nological invention and the consequent introduction of the scientific
method into the non-material realm have produced a larger role for the
persons vho have acquired skill in working with the results of inven=-
tion and in thinking objectively. These persons may De called by a
number of names, It matters little what nemec is uscd so long as we
understand the same thing, I call thom technicians because thoy are
the result of technology and its domend for the usc of techniques, but
the word here is much broader than in its usual meaning, The membors
of all the various profcssions which attend the material and some of
the non=mwatorial affeirs of the world cre ineluded: +the engincers,
architects. doctors, students, designers, and all othors who have cox-
amined their world thoughtfully and objectively and who have brought
into our consciousness the nature of this wvorld, 7The term refers as
well to technieians of futurc generations as to thosc of our day.

The role of such skilled pcrsons has always been important, of course,
but the inerecasing acceleration of matcrial change and the greater
difficulty of lcarning enything about the world save by & carcful study
of many smell aspects mako thc posscssion of skill and knowlodge from
observation more important then in the past, The possibilities for
controlling social change rest, in short, in the realm of the technician,

But the technician in this present moment of history is deterred
in any attempt to control change by very real handicaps, One is the
inability to predict far enough into the future with the knowledge
possible at this time, The social planner has only the stock of accum-
ulated experience from the past with which to make predictions, Mr,
Lundberg has deplored this paucity of social information and has hoped
for better controls when the social sciences grow up, New changes by
invention in the future may re-direct social change in a wey that can-
not be forescen, Always the situation is dymamic rether thon static
and events not yet obsecrved moy upset the most careful plen made within
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the proscnt framework, Thore are also limits imposed by the natural
equipment aveileble for usce, Geographicel barricrs,such as mountains
and water, arec bigger than man's pewers in cpite of the spec&acular
conquests on a few scattered fronvs. Flans must conform to Yature in
the main for any hope of even temporary succsss, The planner is re-
stricted too by social factors accumulated in the past wid, due to
culture lag, still prevalent at the time the technician is shcosing a
course, The inherited system of finunce--capitalilisi, essociated with
private property, in most of the world means, for example, that many
feesible plans for using our resources are singly too expensive for
the cormunity to bear without a drastic and difficult reallocation
of our purposes of expenditure, Vested interests oppose recommended
change; groups bring pressure with skill in propaganda {i. C,; Dby -us=
ing technological equipment to combat the change demanded by the
growth of technology); classes arise from the heritage of conflict;
and the advocate of change must weigh his support before he can move,
A final handicep, and perhaps most importent, is that the technician
is himself a result of the forces he is working with and has only the
experience of mankind up to his moment as a guide, He is a person as
well as a technician, e can call on no external philosopher to ex-
plain the past in terms of the future; he can find no outside governor
to commond the ordered plan,

These hendicaps of our day--and remember I am talking here
always of our particular moment in history--cen be illustrated briefly
by the American efforts to direct change in agriculture, Vhen the
technicians of fifty years age sow a nation of individual land-owning
formers, they decided that the most desirable future weuld come from
meking each form more productive with less effort. A greot education-
al machine wos established by Government to promote seientific farming,

Vhile scientific forming wrs being estoblished, technological
invention was providing new implements for the farm, Mass production
in industry and in farming grew as a result of the newer technology,
The attendant concentration of the control of wealth in the corporate
form of enterprise became general, These factors rnade possible the
profitable large~-scale farming which inevitably replaced the small
farmer in the competition of private ownership, Scientific farming
had paved the way for large-scale farming, The destination which had
been sought for agriculture by those earlier technicians was lost in
the subsequent forces that are still working to destroy the indivi-
dual land-~owning farmer,

Before considering the effective rolc of the technician, another
point should be mentioned., Along with the tcchnological developments
which are producing prosent change has gonc the social condition of
incrcasing colloctivism, as shown by thc provalence of collective bus-
iness enterprise in the corporation and by the striking growth of the
functions and scope of govermment, Single individuals are unable to
cope with their enviromment; such practices as mass production are not
one-man enterprises, The task of living. together and keeping apace of
our meterial world is a community job, and this means that more and
more the techricians are becoming the servants of the community, They
‘may serve the community, incidentally, whether they are pasid by
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goverment or by a semi ~puol1c so=called "private" corporation, though,
as I shall show in a moment, the number of technicians hired by govern-
ment is increasing rapidly and the type of public service conducted
outside of govermment scems to be declining, The job of the public
servants in government is onc'of superadministration, of being able

to see ahead as far as anyone can to the social consequences of mater-
ial change, The job requires, in short, the application of adminis-
trative statesmanship, based upon knowledge and skill, in contrast to
the romontic politics which most people assume teo be the whole of pre-
sent methods of govermmacnt. Administrative statcsmanship implies both
deciding on a ceourse from oll the available facts and then bringing
pressurc to scce that the course is adopted by the public or its repre-
sontatives, The technicion, in other words, must usc propagenda for
changc in much the same wny that vested interests use it against change,
The whole of public administration, one historian has said, is the most
important task facing civilization, Upon its successful fulfillment
depends the future of men in his modern world,

Vie may now ask the third question: Since the technician is the
all-important person in any effort to control social change and since
he is at this time unable to control change in any certainty, what is
the possible service to be expected from the technician? This means,
it seems to me, examining the extent to which the agents of society
can relieve the tensions resulting from past change, rather than being
preoccupied with the possibilities of directing change over a long
period towards any particular destination, The technician is the per=-
son who 1s going to do most toward helping us out of some of the dis~
turbing maladjustments betwecn social and material culture as they have
already arisen, To do this hc docs not have to be able to order the
unscen future,

The tochnician is now doing this job as offcctively as he can

w1th the knowledge and skills available, Furthcermore, rcal hope lics

n the fact that the systom of technology now currcent demands that he
must occupy the key position in social ungincoring. Cortainly his cf=-
feetivencss could be demonstroted no better than by removing hin from
the public service for a time and wotching the rosulting chaos,
Inagine & modern city without chemists in the water purification plant,
airline transportation without accurate weather reporting, usc of the
radio without a policing of weve-lengths, or cormon cveryday motoring
without comnstant analysis of and provision for traffic flow, and you
cen sce the importoance of ©echnicians in the public service,

Even the desirable administrative statesmanship is being applied
on so wide a scale that I night argue that, after the major decisions.
of policy are reached by the course of y1e1d1n~ to primary group pres-
sures, the majority of important laws adopted at the Federal level in
America to carry out the proposed policy are now made with reference
to everything that can be known about the subjects, This is surpris-
ing, perhaps, because we arec still in the cultural lag of thinking
romantically about politics as a game of war without bullets, end we
watch the plays in the game rather than thinking of that greater but
less spectacular technical job which is done by skilled public scr-
vents throughout the year and which is reflected in most important
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legislation by the contributions of the ‘technicians to the details

of law, If you think the game of getting elected is the beginning

and end of the legislator’s job, I suggest that you consider some of
the decisions he has to make in the courss of a congressional session,
If, further, you think the legislator can make those decisions with-
out being told the facts by a person whno has mastered them, I suggest
that you, being a layman lile the legislator, try To write unaided s
bill to provide housing for 600,000 families, & bill to create social
insurance for 40,000,000 workers, & tax bill, or a crop insurance
bill thet will work, Try to reslize and decide upon all the necessary
details that would go into this typical legislation, You would soon
call on the experts,

The days when oratory that was full of wind end erudite words
displaying ideas with a classical comnnation could be convinecing in
legislative halls has almost passed out of existence, The modern
legislator listens with respect to his colleagues only when they are
talking in terms of real situstions rather than in abstractions, and
there is, in fact, some justification for the contempt in which so-
called pure theorists are held in American capitols. The legislator
must have evidence because he is compelled today to adopt measures
thet a hundred years ago would have been considered fantastic and im-
possible of administration, They would be fantastic today if the ad-
ministrators did nct have more accumulated experience than their pre-
decessors in the executive branch of a hundred years ago had, Even
the present-day administrators still lack sufficient social knowledge
to avoid all mistakes, and great improvements are to be scught,

Probably the whole American public today knows that the uni-
formed cop walking his beat in the same way he walked it in 1850 is
not the importent man in modern police protection, The significant
work is done by scientists in laboratories, Not so much light has
been given some of the other and quite similar developments in the
charactceristics of govermment personnel, In 1896 there were 3,629
profossional and scientific positions in the Federal civil scrvice,
In 1931 there were 35,304, Both figures are for the civil forces
alone, cxeluding the highly tcchnological armed services, The fig-
ure of 35,304 in 1931 included, for example, roughly 850 economists
and political scientists, 2,000 agricultural and biological scien=-

" tists, 2,500 physical scientists, 2,700 scientific assistants, 1,500
educational experts, 23 anthropologists, 167 dentists, 2,000 medical
officers, 1,300 veterinarians, 7,000 engireers, 2,500 lawyers, 1,200
librarians, 450 social workers, £,000 redical and hospital workers
such as nurses, and so on through other classifications, Remember
that these figures are for 1931 when the post-war pericd of normalcy
in the scope of government was &t its peak and before the llew Deal
expanded greatly the Federal personnel, especially in the fields of
economics and social work, The new figures are not available for the
extent of technical personnel this year in comparison to 1931,

The staffs of state and local governments have increased in
similar fashion, The depression brought enormous expansion by state
and local governments in the social sciences, particularly in sceial
work, '
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The extent of the technical services can also be grasped by
considering the functions of modern govermment and their growth,
VWhile great numbers of clerical workers carry on the routine record-
keeping, the technical worker is the keystone in all the following
functions: research and practice in public health, detection and pre-
vention of crime, the provision of safety and recreation, the admin-
istration of poor relief, making and executing plans for land and
water use, research and teaching in agriculture, planning and exectut-
ing social insurance, public housing, rural and urban resetitlement,
banking (the largest bank in the world is the Reconstruction Finance
Corporation), research and reporting in foreign affairs, analyzing
endless statistics on population, weges, costs of living, and domes-
tic trade, the regulation of transportation, stock marketing, and
power rates, the building of publiec works, operating and inventing
in the economic enterprises of government, the conduct of public
educetion, highway and street construction and control, planning and
directing warfare, and in the emerging function of analyzing human
needs vhen no effective market demand exists to express them (as in
the designing of low-cost furniture or in defining a minimum standard
of decency in housing),

Even this list of functions is not exhaustive, Thc dispensing
of justice mey in a few more docades join the other govermmental func-
tions by taking morc cognizance of facts than of immutablo lcgal
principles, Already most of the cases heard in those important ad-
ministrative courts, such as the Interstate Commerce Commission, the
Securities and Exchenge Commission, or the Federal Communications
Cormission, are dscided .upon facts presented by expert accountants
and engineers, The work of the lawyer is fast becoming more that
of understanding factual reports than in kmowing only the legal pre-
cedents in an issue,

If, finally, you want to know what the Federal bureaucracy
is really like, I suggest that instoad of stopping with camgaign
oratory, you go to the annual reports of the Civil Service Commis-
sion and see the variety of positions filled by exemination, The
1936 list starts with accountants ond auditors znd goes down through
the alphabet, including nearly cvery conceivable technical job known
to the language. Appointments made in actueriasl work, agronomy, air-
craft manufacture, animal husbandry, architecture, bacteriology,
biology, chemistry, ornithology, conservation, cytology, dentistry,
dietetics, economics (which was divided inmto agricultural, financial,
industrial, social, and tax economics), electrochemistry, engineer-
ing (including aeronautical, agricultural, architectural, chemical,
civil, construction, electrical, heating and ventilating, highway,
hydraulic, "hydro-electric, merine, mechaniesl, mining, radio, sani-
tary, soil, structural, telegraph, and telephone engineeringj,
entomology, ethnology, fingerprint classification, fish-culture,
forestry, genetics (three to study cotton and one to study tobaceo
breeding were added in 1936), geology, peophysics, public health,
historical research, horticulture, libraries, lithography, medicine,
metallurgy, meterology, micro-aralysis, morphology, mycolory, nema=-
tology, nursing, parisitology, pathology, pharmacology, photography,
physics, physiology, physio-therapy, plant physiology, poultry '

1
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husbandry, protozoology, psychology, social work, statistics, surgery,
teaching, typography, The civil service appointments in these jobs in
1936 totalled 4,617 technicians and assistants, These were new appoint-
ments to the already existing positions in the permanent service, The
large numbers of temporary and non-civil service appointments since

1933 are not included in the figure,

The social technicians, as they are now operating, are already
the very keystone of our present orderly life, The man in ‘the street
rclies on them cvery minute of cvery dey for his safcty and for his
hope of incrcasing control over his environment, The persons who ob-
serve, record, report, guide, and invent by epplying the scientific
method are our protection against disease, against thatl always impend-
ing insect and animal world with which we are in constant conflict,
against the forces of physical power which would destroy many of us
if they got loose on a wide scale; and ageinst the destructiveness of
netural clements of wind and rain and wave,

The technicians can do this work with groater success, as the
hopeful Mr, Lundberg pointed out, when the social sciences have ro-
formed to provide as accurate social information as the laboratory
scientist can give about his world, It is hopeful to believe that
the social technician of the future may even be able to predict the
short-term consequences of any choice of action, This might allow
choosing an egricultural policy, to revert to the earlier example,
that would avoid over, say a fifty-year term, the unwanted conse-
quences which we can see in retrospect having come from the earlier
choice of poliey,

It is hopeful to me, at least, to believe that the future
polities--that is, the processcs of public policy-making and admin-
istration--will be & politics of prevention rather than curc and that
public edministrators will be able to advise the community in terms of
exact social knowledge, Each vcar sees o greater trend toward such
expertness in governmment, Such a preventive course in public prac=
tices would be snulogous to tho preventive role of mediecinc which has
come from the application of the scientific method and the developmen
of technology in the study of bodily disease,

But again we are thinking of & dynamic situation, No matter
how perfect the information the future social technician will have at
his service, he will not be able to choose an ultimate destination
for society end guide society to that end, He will be able to tell
society what will be the results ot the moment, cnd perhaps for a
short future, of toking ony of the availcble courses presented by the
material culture., But the step shead is alvays only one step which
leads into & new situation with a new problem to face, The technician
will always be facing immediate dilemmas and, in terms of world histe-
ry, a short future sight because the nature of the process of social
change simply dces not allow any condition to remain unchanged for
long,

The technician can help us catch up to our material culture,
He is steadily improving in his mestery of information wbout the major
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conflicts new existing in our culture, The encouraging thing is that
most of our most burdensome social evils are due to our failure as yet
to meke an adjustment to our material developments, which are useful
for good as well as ill, The solution of most of these problems does
not call for long prediction inte the future but merely for applying

a rational method to social affairs, These problems are being solved
as well as possible with the prescnt tools by a growing body of tech-
nicians hired by the publiec, Vhat will it matter il cach step into
the future is e step into a new dilerma so long os we can rnect our new
dilermas with more expericnco and vith more accurate rccords of thot
cxpericnce? Since change is cumulative and accclerative, the piling
up of information meens more and faster adjustments in the future than
we know today,
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TRENDS OF SOCIAL CHANGE

Thomas Brockway

I"en has always dreamed ebout an age of the past or future
which possessed qualities or values his cwn society lacked or possessed
in limited degree. In thet dream world, man was pictured as invariably
successful in the hunt, or as having no work to do, or as svrrounded
by besutiful women or by disputatious old men or by harp-playing angels,
or by rugged individusls, or, to teke an English example, by illiterate
warriors, each of whom had one vote.

When this society wes projected backward inte the past and
called & golden age, some men not otherwise enzeged were enabled ta
contemplate past perfection and close their esrs to the vulgar clamors
of their own times. Petrarcho of the l4th century was enamored of
Greek monuscripts which he could not read, both because he had read
in Latin that ancient Greece was an age of perfection, wnd because he
despised the Italian townboys who bawled his sonnets beneath the Win-
dows of their lovers.

Drecming cf o golden age of the past was so exclusive and
vicarious an experience that it must be considered oneof the greatest
of human achievements when some one of our distant ancestors first
thought of projecting the golden age out into the future. From that
moment man could escape the ills of his own existénce, not by mourn-
fully ossaying a golden age which was dead boyond the powers of
literary rosuscitation, but by joyfully anticipating a future life
which anyone could and would soon expericnce, ecither by dying in the
odor of sanctity, or, more domocratically, by just dying.

"hether man has locked forward or back for the recalization
of his dcarcst valucs, the inferences ore first that his own times
starved him, or mvtilated him, or pained him, or tompted him, or
bored him, or ran railroads ueross his decrpark, or forced him to
pay inceme taxes or to say heil; and sccond that although incantation
and prayer might momentarily soften the contingent blows of domes-
ticated gods, socisty wos fundamentally changeless, or if it chaonged,
the new was certain to be worse than the old, and in any case man
could do nothing about it but bear it with or without the grin.

As to the first of these infercnees, wo arc ot one with the
man of the past in being more or less dissatisfied with our owm world--
some today beecause they are not comfortable--others becausc they have
& dirk premonition their comfort won't lest. But the sceond inforence

os boen vigorously denied during the past three centuries. Mon
hove stated with great dogmatism that socisty is not static,that the
dircction of social change is upward and onwoard forever, and that
man's mastery of the universe is or will be whatever he wants it to be.

This doctrinc of progress 1s so decply rooted in our western



96,

culture, and particularly so basic among American preconceptions,
that we arc amazed to discover that the great thinkers and myth-
mekers of the past prcforred a doctrine of cycles with degencration
occurring ot the moment., The Hindus assorted guantitatively thuot
this eyele lasted 16,000 years, during which things went from bad
to worse., Plato wrote that God created o perfoct world, kept it
straight for 36,000 years, but then relaoxing his vigilence, per-
mitted it to approcch an absolute of choos and reittenncss, for on-
other 36,000 years, whon, in the niek of time, he would intorvene
and start the eycle anew,

Following the fall of the Roman Empire, wcstern Europe
abandoned the Groek theory of cyclos, but embedied the ancient sus-
picicn of humen noture in tho doctrine of man's fundamental de-
pravity,and added the promisc of sclvation to the deserving, but
did not postulate auy omeliorotion of man's lot on sarth. "Theo con=
ccptions which were cntertnined of the working of divine providence,"
wirote Professor Bury, "the belief that tho world, surprised like o
slecping household by a thicef in the night, might ot ony moment
come to o sudden end, had the some effect as the Greck theorics of
thé nature of chango, and of reeurring cycles." That is to say, the
medieval, like the sneient world, did not believe in progress.

The doctrine of progress arose in the western world during
the 17th ond 18th centuries as a product of many minds responding to
similar influcnecs cmong which were the study of past socictiss and
ths advance of seience. Porhaps the first to formulate the doctrine
of prcgress as it applied to knowlecdge was Fontenelle of the 17th
century who lived in a poriod of transition from the intelloctual
demination of the ancient classies to the domination of modern
-sclence, & poriod which is now drawing to = close. In his writing
Fontenclle boldly compared thc age of Louis XIV with the golden age
of Pericles in support of the thosis that knowledge is cumulative,
that the mistakes of tho past need not be repcoated, that posterity
would surpass the ago of Louis XIV through improvements in science
and the accumulation of human cxperienco, und that therc appeared to
bc no end to the process.

In the following century, the Age of Renson, whon as Carl
Beeker once said, man deratured god nnd deificd nature, the idea of
progross bocomo a faith of dynamic power. The wise men wore then con=
vinced that under the benign guidance of reason, human nature, being
plastic, could be moulded into perfect form through humen cffort.
Yan then belicved he could add a foot to his own staturc by tuking
thought, os Becker writcs, but in the nineteenth century he bhelieved
& cubit would be added to his stature whether he took thought or not.
The well-fed Victorians in fact made of progress an immutable law of
noture, oqually appliccble to fish, fowl, beast and Englishmon, an
idea strongly charged with optimism and complacency. Herbert Spencer
wrote of this best of all possible worlds: "Alwanys towards perfcetion
is the mighty movement--towards o complete develepment and o more un-
mixed good . .+ o+ Even in evils the studont lecarns to rccognize only
a struggling bencficence,"
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These cheering dicta were very sutisfying to the prospering
British middle class of the lost century, clthough the materizl con-
ditions from which they sprang were being attacked before the sunset
of Victorianism. While Spencer was writing, Karl Marx was asserting
thot every society contcins within itself the germs of its own des=
truction, chilled beef from Chicugo was completing the ruin of English
agriculture, labor was orgonizing, ond other nations, with great
effrontery were raising tariff walls, ond beginning to spin cotton
and build battleships. If these fucts led the discernming in Englond
to doubt the perdurunce of progress, the War cnd its aftermsth
fundamentally challenged the doctrinc throughout the Wostern World.
YJorshippers at the shrine of progress had some difficulty in deos-
cribing the four years of orgnnized murdor as "a strugglirg benefi-
cencc", and it mcy be said that the myth that progress was rn inox-
orable cnd automatic luw was onc of the War's first casualties.

Sinee the War, scomc have fellowed Spengler in roverting to
the theory of cyelcs of change with degoneraticn the motif and
poessimism thce tune; some have reoturned to the Church; and morc have
cauticusly accepted the 18th century theory that human progress was
not inevitable, but only possible of realization through human effort.

I have said this much about what men at vuarious times have
thought the dircetion of soccial chonge to be boeouse their interpreta-
tions have played a significant role in retarding or advancing change
in their own socicties, and beccuse what I can say on the subjeet can
be said bricfly. The sciemtists behind me would soy nothing at all,
since there is neither the dota nor the techniques of measuremont to
determine whether on somo score or other, social organisms have moved
in ecircles, parabolas, spirsls, or zigzags, or have followod straight
lines dovnward or upward ond onward. I om not o sciontist but I share
with my sciontific colleaguos the grave defeet of being unuble to say
whether or not man is on sarth for an ulterior purpose toward whosc
fulfillment he has moved, or even whcther he has beon getting better
through the ages. Historians from time to time hove dated thomselves
by roflecting pleasantly that man has progresscd from the pre-literate
to the illiterate to the literate; that the Greck superman had slaves,
the medieval bishops serfs, but that we are all frecmen: that mon-
made cthies arce today somewhat more humane than they were in pre=-
literate ages. But less sanguine historians have asserted with equal
dogmatism that man is not what he useod to be, whether from the point
of view of wvirility, intclleet, morals, or fecling.

Betwecen the scientists and the historians I shall risk the
remark that the dircetion of soeial change has been in general from
the gimple to the complex, os Aristotle uscd to say, and that this
process has gone apace with man's inereasing mastery over his material
enviroment through the application of the dull concept of cause and
effect, and the cumulative naturc of the results. If we go back far
enough in the distant past of conjecture, life must have been, os
Hobbes and Mrs. Jones have remarked, nasty, brutish and short. But
by his discovery of the appropriate cause for the desired or uncexpected
effect. he was enobled to produce his own food, and as o farmer he
coascd to be o parasitc. This romarkable revolution in human status
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was ot length followed by the grouping of men in communitic? b?sed
on industry and commercc, ond therc we find thom at the beginning ?f
written records. Fifty conturics ugo, thorc were on the Nile and in
Mesapotomia "ordored goverrment, urban life, writing and conscious
art.” (Childe: New Light on thc Most Ancient Bast).

This change from purely agricultural to moderately urban

1life was accompanicd by incroasirg diversity of activity within th?
social organism s a result of differcntiction of function of the in=
dividual. We may seloct as illustration what some will think an
oxcossively orude aspoct of our society: the production of goods for
human use. The first tovmsman dsubtless romained o dirt farmer, but
he was also, let us say, o metal-worker, cond then in the course of
time, hc specialized in o single metal, and then in one article mado
in thot metal, and by the 5th century B.C. in Greoece, candclabra were
mode by four sets of skillsd werkers living in different citics who.
specinlizcd in pedestals, stoms. branches and lomps. This trend in
production thouzh by no means unifurm from then to now, has becen

articularly noticeablo in the past four centuries. Today the hypo-
thetical metal-worker of pre~literate socicty has millions of occupa=-
tional progeny standing ot conveyor belts, leoms, power presscs, doing
less and lass fastor ond faster, to the end of producing chcaper gadgets,
cheaper automobiles, cheaper bombing-planes, cheaper novels and cheaper
recproductions of the old mosters., Man the producer appears now as an
adjunect of the mochine, but the social result is that man the consumer
~is overwhelmed with machine-made goods, ond his stondard living, though

low in relation to what it might be 1is higher thon it has been at  any
period in history for which we have relovant data for measurement.

I have chosen the illustration of produection not becauso it
is ovidence that there is progress, but because of the dynamic role
technology and economics have played in social change through the
centuries., During the pest five hundred ycars, changes in the mode
of producing goods have made a major contribution to the transformation
of the cconomic, political ond social organization of western civi-
lization, and leave stocked the musecums of lost couses with thoese
ethical, legal, oconcmic and sccial concepts of feudalism that ob-
structed the insurgent rise of capitalist cconomy; and thore can be no
doubt that technoloziecal and econcmic change is today, and will con-
tinue to be, a major, some have said an irresistible force, in the
future trensformation of our culture, including our ethie, and any
ethic that refuses to toke this fact into account will make no sig-
nificant contribution to social change.

I have said that the direction of socinl change has beon
from the simple to the complex, and have sugcested the cumulative
nature of the proecess by which our physical onviromment has been ex-
ploited by man. I shall risk the further statement that the trend
of social change has been toward collectivism. In the perspective of
histery, the economic individualism of the last century appcars to
have becon o momentary and insignificant aberration of timec and space,
whose roots were being destroyed at the moment of its most Victorian
bloom. The trend of change from the Heidelberg mon to Hitler has been
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ovm day more intonse colloetivism is dictated by the obvious fact
that cur oxccedingly complex capitalist cconemy has produccd preb-
lems it cannot snlve, populations it cannct employ, feocds 1t cone-

not scll, and wars it camot win. Every Craat Pewer has recoinized
the prnblem, and cvery answer te it is cerllcetivist in naturc: social
planning, fascism, commnism. It is cbvicus furthermorc that cecl-
lectivism on o national basis is but a narrewly parcchiol sclution
of problems which are today of werld scope. If there is progross dur-
ing the remainder of the century, writes Charles A. Beard, it will
be mass preorress measurable in nverages nnd susceptible t- graphic
rcpresentation.

The treond cf cultural change in cur times may strike some
os inimical to culturz as that werd is used cn the street and in the
ivery t-wer. But moy I peint cut first that the material goeds 1
have abstracted frem human histery include not ~nly wheelbarreows,
exearts, ccvered wog-ns, sutemobiles, and flying machines but alse
crnoments, temples, sculpture, crucifixes, vieclins, paintings, and
bocks and thereo is ne reoasen t~ expeet that man in o sceioty even
marc cclleetivist than our cwn will be sble, ~r will carc, te live
cn  bread alene, altheuch here, as in the case of ethies, nc art
that shrinks frem the implicaticns of nur sceicl trends will sipg-
nificontly influence those tronds.

Finally, for theose whe are alarmed at prescnt currents, it
should bo aodded thot sceciecty is o strange welter of jarrins, spas=-
mndically emmoshed, grraning and changing systoms: econemie, pel-
itical, aesthetic, philssophieal, educatienal, religinus; and though
these systems are interdepondent in varyinpg degrces, each system has
its own inner ccmpulsinns and inertia and pride of place which give
it a tempe of chani'e unlike that of any nther system. Consequently
if the trend toward ccllectivism be poinful, it mey be cnnsidered
proof that we arc no worse off than our ancient ancesters that any
individual not otherwisc employed still hos the zcldon cge of the

ast tr ecomtemplate or a life horeafter to anticipate. In one or
other of these jarring systoms, thore are spiritual havens and in-
tellectual speokoasies whore the individual can find like-minded sruls
with whem he can joyfully contemplate relesse from the werldly frame,
or find a sorrowins: satisfaction in recallins the ~elden a;e befoere
the flood, the barbarian invosions, the roformation, the world war,
the new deal, or the Science and Culture Scries.
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STATEMENT
by

C. Earold Groy

It Wo.s the profound smotional reaction produced in this
audience by two of the statements made at the last two meetings that
hos prompted me to prolong discussion of cortain topics. The murmurs
of approval following those statements differed quito distinctly from
the applause given to the equally admirable papers by members of the
panel, One cause of the peculiar rcaction was literature, indeed
the word.

Literature too is a method, a tool -- and it probably would
be admitted by the scientists here that it has been a powerful tool
in the building, guiding, or transformation of successive cultvres.
They have becn showing us the place which science holds in our culture;
they have brought out an array of achievements which no one could or
would deny; they have made clear the uses oand have hinted at some of
the limitations of the tools they use,

In almost every poper there has been an explicit statement --
and members of the panel have in answers to questions repeatedly stated --
that neither individual nor social action has its ends determined for it
by science, but that both individuzl and social action for certain ends
can in definite ways be aided by the sciontific method. ©So far no sens-
ible person, it soems to me, con disagree, and yet the emotional peror-
ations in many of the papers wore quite justificd by the too widespread
foilure of mon and women to be sensible.

The reasons for this failure to be sensible arc also good
problems for scientists to work upcn. Some of those reasons were made
almost visible and zudible by our reactions to the stimuli from that
other human tool, literaturc, in those moving statements on what is to
me incomprchensibly called "the other side".

) The use of all tools in this world is for the double purpose
of action and understanding. Living is behavior, and behavior is the
object of contemplation and investigation, by scientist, philosopher,
and artist. Understending, in infinite varying degrees of complexity
and certainty, underlies all action. The presentation of the value of
the understanding which science can give and has given in great abund-
ance has been made here with a cogency ond on the whole an impartiality
which have not stimulated, at least in me, any fundomental denial or
resistance, The understanding science gives pranotes our adjustment to
the world of things and men every hour. Even the adoption of the method,
“though the conclusions drowm may at times fail, aids in thet adjustment.
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In dealing with discase. for exomple, whot we most nced 1is
not certainty that the mothods we use will unfailingly bring a cure.
¥e suspect, in fact, that a hundred years from now those methods may
seem as obsolete and fentastic es the bleeding and cupping which men
a hundred years ago relied upon, “hat we really need is the emotionel
satisfaction thet in the illness of saoms one we love we have used all
the aveilable means at our disposcl. The nethod of science, which
unguestionably in our presert culvure will be pushed to its farthest

limits, also deserves that emphesis,

But in the meantime there are other methods of contemple-
tion and investigation. Some of these, as Vrs. Jones said in one
gquiet sentence which should have put a stop to much of the discussion
that has followed, -- some of these are not only valid as methods for
arriving at understanding but are even more canprehensive than that
of science, What she will not agree with, I presumne, is the assump-
tion that underlies whatever antagonism hus growr up in this audience:
namely, that the adoption of one method excludes the use of the other.
“then she spoke of the artist as one who takes in more aspects of an
object than science dogs, she did not mean that it was thersby better
or worse than science. But it seemcd to me that she did admit at once
what was the main point of Mr. Troy's statemunt -- that art seems to
comprehend more neurly the whole. I have said "seems" deliberately
and without fear; for within ths roalm of science as well as of art
what seems is the essence of the conclusion.

We live hourly by what sesms true, good, or beautifvl, or
their opposites; underlying all our behavior are conscious or uncon-
scious apprehensions. These apprehensions take shaps in scientific
hypotheses and lead to all manner of technological achievements and
cultural changes; they also takc shape in religions and philosophies
ond works of art. A bridge-designer spprehends certain forces in the
world of nature and his bridge tekes shape in his mind in terms of
those forces: we trust him to bvuild our bridges because of his exper-
ience in working with things in thosc terms. The result is one kind
of satisfaction which is part of our intelligent adjustment to the
world, John Marin apprchconds his bridges in another set of terms
and paints them.

Our support of such artists by no means shows that wo ask
them wholeheartedly to give us their 2id in adjusting to our world,
but they give the aid just the same and we take it or leave it. Vhat
actual part in our adjustment to our world such artistic contemplation
plays depends upon cuch person's nature and conditioning.

Without assisting in the building of bridges, it does for some
pecople provide satisfactions of another sort. Those satisfactions are
the proper subject flor the scientific psychologists' investigations and
for the ethical tosts of philosophers und of ¢very individual cthieal
being. Like the way of science, this way of contemplating things has
developed out of same need in humen beings in their enviromment ond will
last just os long as the need porsists, The only danger in the pursuit
of one sole way of contemplating the world is that men will lose the



capacity to satisfy fundamental necds in other ways.

Two warnings against thot danger are oll that I ean eall your
cttention to at this time; one the ocetual experience of John Stuart
¥ill, whn recounts in his Autobiograpay the attempt made by his
father to make of the boy a complese seiontific and rationnl machine
and the near disaster to his 1ife trnd usefulness as a scientistv; and
the other, the fictional characvoer Gradgriand pilloried by Dickens in
his novel "Hard Times'.

Those phrases "the whole man”, "the whole cxpericnce of
life", and the like, ars the verbalisms for whot people interestod in
art scem to thoir satisfaction to get frum the artist's way of contom-
plating the world. Consocguently we respond to the slogan with a groot
lift, beecause it is our way to rospond emctionally und to words., But
I should cxpcet that such a concept as "wholeaess" cr "totality" would
appcal to the rational scicntist as well, if for nothing bottor than that
such a conscious cxpaoricnce must be port of his data.
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CONCLUDING REMARKS

Levis W, Jones

I shall not attempt any exhaustive (end exh&usting) summary
of the discussions of the last two weeks, I should liks, rather, to
emphasize one or two of the significant ideas whica have emerged,
and to deal briefly with one or two of the more persisten® questions
which have arisen,

First, I want to express the appreciation of the entire panel
for the really admirable cooperation and stimulation you have given
us, Mr, Lundberg places proper emphasis on the usuelly underestimated
capacity of human beings to suffer, but we still had not anticipated
such endurence on the part of the Bennington community,

By all odds, the most significant aspect of these meetings has
been the united front of the science and social studies faculties,
The purpose of this cooperation is two-fold; to learn from each other,
and to demonstrate to you the inter-relatedness of our respective
fields of knowledge. At least in the first part of our purpcse, we
heve succeeded, /e have learned a great deal from each othsr, and
have thoroughly enjoyed the agonies of thought together, The fun we
have had, I may say, has not all taken place on this platform, I
refer alsc to the orgies of discussion and speculavion which have gone
on under less formal circumstances and without the restraints and re-
sponsibilities of an audience, and rigorous time limitations,

I hope we heve also succeeded in our second purpose, that of
persuading you to think of the divisions separating the various sci=-
ences end social sciences as arbitrary divisions, and of emphasizing
their essential unity in a common methed, and common ends, Science
is sociel, end will flourish best when it recognizes that fact; so-
ciety can be fruitfully studied by the use of the method which has
vielded such remarkeble control over our physical enviromment, Though
meny people will give ready assent to the idea that the lines between
the various scientific fields are merely lines of convenience, most
of us are subconsciously bound by them, and seldom overstep them,

This is particularly true in education, and you will unfortunately
find students of political behavior sublimely indifferent to the
findings of economists, economists using psychologicgl concepts long
since discarded by scientific psychologists, psychologists too igno-
rant of biology, bioclogists of sociology. That this united front of
ours should be worthy of remark, that the position we have presented
is net commonly to be found among college faculties, is a fine example
of the cultural lag to which lr, McCamy and others of this penel have
referred, I mention this, not to call attention to any remsrkable or-
iginality on our part, because, after all, the stand we are taking is
a logicel and inevitable outcome of advanced thinking in all our fields,
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in a College which is so
tep can be taken without

I

What is remarkeble is that we are operating
planned and administered that this logical s
the resistance of an esteblished academic tradition,

Next, I want to refer back to the opening meeting in this
series, and pick up the thread of my diccussion of the scientific
method, It is of course inevitabus that any cceulng statement in
such a series of this should ©te pariisily misurderstood, if nct com-
pletely forgotten, Such misunderstandings as result from loss of
neﬂcry can of course be clecared up by a re-readiang of the papers
which have boen given, Let me repecut that ths scientific method is a
method of investigation, a tocl for the acquisition of velid general-
izations, of true guides to action, based on the processes of hypo-
thesis, experimsnt, controlled ¢bservation, and careful checking of
results, It is an impiecment of, and in no sense distinet {rom, ra-
tional thought, It inecludes the logical metheods of induction and de=-
duction, and is characterized in addition by continuous guestioning of
conclusions and of basic assumptions; contincus striving to remove the
personal bias of the observer snd to improve the instruments of preci-
sicn, No claim has been made, as Mr, Pergusson seems to suppose, that
scientific techniques of measursment ccmprise the whole of retional
thought, They are instruments of rational thoughit. In every field of
scientific 1nve3uLgatLoL,__::Ehlqiea must be devised, symbols and con-
structs invented, which will fit the particular ebstraction the scien-
tist is making, But whether he is operating in physics, biology, or
sociclogy, the rational methods of induction, deduction and the other
logical tools will be common to all scientific fields,

Sc much emphasis has been laid on the usefulness of the
scientific method, and especially the development of techniques of
quantitative measurement, thet I want to redress the balance, if 1 can,
by emphasizing scientific thinking, as distinct from scientific inves=-
tlgﬁzign, Evidently, few of us are prepared, by inclination or train--
ing, to engage in scilentific investigation, We haven't the techniques,
and most of us tremble at the theought of ecquiring them, But whether
we ere musicians, painters, interior decorators, veterinaries, or wives
and mothers, we may all be scientific thinkers to the extent that we
use the consensus of informed scientific opinion as the basis of our
thinking, Thinking scientifically means thinking logically, accept=-
ing the authority of scienmtific knowledge, Cur acceptance of that
euthority is of course a cultural phenomenon, and derives from our ob-
servation that scientifically arrived at knowledge has been demonstra-
ted as valid in countless ways affecting our everyday lives, lle accept
it very generally in dealing with mechanical problems, and ¢all the
electrician rather thar the theologian when the lights fail,

Few people have begun to think scientificelly in social and
economic affairs, They rely on their own uncriticized observation,
colored, as lr. Lundberg has said, with the animism of primary group
experience, I will mot grant the term "rational thought™ to any
thought professing to deal with human affairs, if it consistently ig-
nores the scientific knowledge of man end society which has already
been established, It is the serious lag in our sociel thinking which
contributes to the spread of such grotesque forms of political behavior
as Fescism, National Socialism, and War,



Before leaving this subject of seientifie thirking, I should
like to take up more spscilical lj some of tle criticisms presented by

Mr, Fergusscn, MNr, Ferpusson seems to find some implied opposition
between rationelity end the scientific methed; 1 have already snid
that the scientific msthod is one of the teols of retiomal thought,
The scicntist does not, however, confine hims«lf to loglic and aialec~
tie, but izplerments hls lOflu with carerul induckion besed on cone
trolled observation, If lir, Pergusson had only sunplemanted his
deductive logic by an inductive examinetion eof my paper. he w ould
have avoided the errcr involved in assuming thet what I sald was what
he expected me to say by deducing my statements from his preconceived
notions of what deluded scieatists think about science, Mr, Fergusson
goes on: "The scientiszt is in a speciel relation to his method: it
gives him something to do with his 1ife, and the technclecglieal results
of science assure him daily that he or his kind are of some signifi-
cence, It is perhaps natwal thet he shwould not ask, even when
disoussing science and culture, whether his felibh is in the redamp-
tive function of science, or in the mechanical nature of the universe,
or in reason,”

n, 1 should like to s agg,ﬂt thet unaided deduction is
ergusson astray. If he would tzks the trouble to ex-
tings of contemperary scientists, he would find them
perfectly awaré of their asswnptions, their meturhysic, and the tenets
of their faith, If he had rsad to the end of my quotation from Thur-
stene, sowe of his wondsrings ebout the faith I mentioned might have
been answsred, I quote agsin: "The constructs in terms of which
natural phenomensa are comprehended are man-made inventions, To dis-
cover a scientific law is merely to discover that o man~made scheme
serves to unify and, thersfore, to 31mpllfy comprehension of & cer-
tain class of chlcmov“. A scisntific law is not to be thought of as
heving an independent existence which some scientist is fortunate
enough to stumble upen, A scientific law is not a part of nature,

Ih &g ﬁnly & way of comprehending neture." The naive mechanism
vihich Hr, Fergusson has assumed to lLile the unconscious metaphysic of
the sclentist is & product of his ownm unaided deduction,

Agai
leading Mr, F
amine the wri

As to the fourth belief which Mr, Fergusson intuitively
discerns in our hearts: the belief thet all the problems of humanity
will eventually be solved by the scientific method, Again, I do not
recognize the belief, It is incompatible with the assumptions of
science which takes change and process as continuous, Nr, Fineman
has more accurately represented the attitude of the scientist in stress-
ing the continually expanding boundaries of knowledge, which in turn
continually extend our awareness of the things still unknown, The as~
sumption that any scientist would meke the ridiculous statement that
the arts also, cookery, the drems, music, would be regerded as fancies
permitted to our ignorance but without reclation to what really exists,
anc unnecessary to the "well-adjusted" individuel or society, shows a
rather complete misunderstanding of most of what has been said here,
Obviously, the sciences are useful only as they contribute to the var-
ious practical arts, Dr, Osborne's paper dealt with thée achievements
of the art of medi¢ine, Moreover, Dr, OUsborne heas said, in ore of the
discussion periods, that the concept "well-adjusted" is an artificial
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one, that no: ome, be he scientist or artist, will ever be perfectly
adjusted, All we ere hoping is that the art of politics mey ultimately
come tc be based on sciemtific lmewledge ebout humen society, just as
the art of medicine is now based on sciertific lmowledge sbout the
human body, Indeed, we mey hope ultimetely to see & much more admir-
able art of living based on a grsater scientific knowladge of man,

Another persistent question has heen on the conflict betwsen
science and religion, It seems to me that lr, Fowlie's excellent
statement puts the matter beyond argument, It is clearly a case of
cenfliet in authority: the choice is between the aceceptance of the
authority of the Catholic Church, or the acceptance of the authority
of the scientific method, Once the issue is clearly stailed, it is
obviously profitless to argue: the two positions differ in their
basic assumptions, and these basic assumptions are not susceptible
of absolute proof, The scientist does not, or should not, make
degmetic statements about the tfuth or faleity of cither belief,

Iis position is an agnostvic ome, since he has no way of kmowing
whether or not there is a supernctural world, lhat he does say is
that the assumption of supsrnatural phenomena, somehow interpenetrat-
ing and affecting the natural world, is not a fruitful cr necessary
hypothesis in his scientific study of man; and that it is in certein
respects incompatible with the pursuit of his method, He, therefore,
rejects it, If these religious beliefs are found to be perfectly
compatible with the experience of any member of this audience, we
hevs of course no interest in undermining them, What we have tried
to peint out is that the cultural conditions of ocwr time are favor-
eble to the continued spread of the scientific method of thinking,
unfavorable on the whole to the general acceptance of theclogical
beliefs,

An old friend ocmong the questions is that which seems to
seek the answer that science and art are scmehow antagonistic, I had
hoped that the excellent statements of Mr. Park and Mr, Hirsch would
have settled that false antithesis, Art uses methods other than those
of science, because its purgescs are different, We could, if it were
appropriate, give you en elaborate analysis in sociological terms of
the functions of art in our own and other cultures, or of its psycho-
logical functions in the 1life of the individual, We should, of course,
make no attempt to tell you, by guantitative measurement, whether a
work ox art is or is not beautiful, All we could offer would be some
comparative study of standards of beauty, some psychological analysis
of the processes of judgment, I should like to say in passing that
Ir. Troy's statement of the role of art in dealing with the totality
of experience is entirely compatible with what has been said on this
platform, Science abstracts from totality, chemistry mekes one kind
of absiraction, physics another, psychology ancther, None of the sci=-
ences malkes any cleim to a complete representation of any concrete
phenomenon,

Lastly, we come to the question of values, 1 think most of
the confusion which hes arisen is due to our emphasis on the method
of science, which is, of course, neutral and non-ethical in its con-
clusions; this has somehow become identified in your minds with the
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notion that the sciertist, unlike other men; is incapable of and un-
concerned with value jadgments, All we have said is that a chemicsl
lawv is a generalizatiom vhich implies no guarantes that it will be
used well or ill; put a ghysicisn and a confirmed poisoner in .a lab-
oratory, and if each has had e good scientific training, eaech will
reed identical results by conducting the same experiment. The ceiev-
tific knowledge both achisve is impursomal; the nse to which they put
it may be quite the cpposite, The scientist. or the man trainsd ¢
think scientifically, is, of course, just as much an ethical being,
Jjust as much motivated by warm human feelings and aspiratioas toward
the good, as the rest of maakind,

1f you want a rore specific doclaration of moral values, I sm
willing to tell you that the social scieatist can hardly regard them
as anything but social, Good and evil have no intelligible meesning
unless they can be discoversd in operation, in behavior, e, there-
fere, look for moral values, not in a separate "ideal" world into
which we have projected desires growing out of dissatisfactions with
our sccial experiernce, but in the cdynamic relationships of everyday
living, Ve, therefore, believe, that aay responsible morality im-
poses on us the obligation to ssek to understand and remedy the
cenditions which make-the lives of our feilow-ren less than hwman,
Ve accept with enthusiceza the ethioal geal of humanism as put for-
werd by Mr, Troy: we want, as citizens and human beings, to use
scientific knowledgze to eshance the dignity of huvan life, We want
to develop techniques which will elimirate war, caivil war, unemploy-
ment, and all the other manifestations of fear, hatred and unreason
which constitute remediable public nuisances,

In oconclusion, I should like to exdorse Mr, Troy's statement
that "No value cen be made generally operative until it has been -
taken up and sbsorbed into a whole system of ideas, I, therefore,
propose that the immediate task of philescphy is to construet such
& system of reformed humsnism that it is the task of political gov-
errment to give us a world in which such a re-assertion of man's
dignity will sgain be possible, and the task of ecoxomics to make
corcrete and practical this pessibility,” To this I would add, that
it is the task of education to accelerate, as far as possible, the
new cultural synthesis which ray emerge by the ineculcation of the scien~
tific habits of thought upon whicn such a synthesis must depend,





