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THE C0NF!..J CT WI':'H!N CUL'.:'UR:S 

Lsw:.s Vl. J om.lt" 

Tcis is the f~rst of a series of s i x meetings devoted to the 
general subject of "Science and Culture" . 

These meetings are being c cnducted jointly by the science and 
s ocial studies faculties . Ther~ will be two formal lectures by 
members of these faculties at each of the six meetings , after whioh 
there will be a 30-minute panel discussion participated in by the dis -
tinguished group of people you see befor~ you on the platform. We 
also invite t he participation of the audience in the penel discussions 
with questions and comments from the floor . Each lecture will be 
r igidly limited to not more than twenty minutes and this time lilr.it 
will be fairly but ruthlessly enfor ced. Any precious pearls of wis-
dom which might be lost by this time limitation may later be br ought· 
out in the panel discussion. Except for the first and last meetings, 
the f ormal lecture part of each meeting will c onsume the usual 45 
minutes, after which there. will be the usual 5-minute intermission 
before the discussion begins . At the first and the l~st meetings a 
s omewhat longer time will be used in the formal presenta~ions in order 
t o give the chairman an opportunity to make a few oxtremely relevant 
and weighty remarks. 

My own particular functi on at these meetings, apart from keep-
ing order thr oughout and seeing that the discussion c onforms at least 
to the local standards of civilized behavior, is to get the meetings 
off to a good start and to end them on a l~i~h note . 

We have deli1::er ately chosen as t he subject for t hese meetings 
the some·.vhnt inaccurate title "Science and Cul·~ure 11 • C•bviousl7 science 
is a part of our c ontemporer y culture. 70 he.ve chosen this p::.:r-tic-
ular title in order to e:rnph<J.s :l ze what we believe to be t he basic con-
flict in our modern civL'..ization, namely, the c cnflict between tho new 
wor~.d of science and t ec:1r.ology, on the one hand., u.n1 the older insti-
tutio'1s and wo.ys &f behavjng on the other. Whut vre ure conf r ontad vlith, 
thor eforo, is o. conflict ·d·:J-.in culture . 

By culture we mean the social heritage of mun c s distin~t from 
his biolot;i~ c.l b.el;"ito.;,;e. Tylor defines cul-';ure o.s ntho.t C"l'til!/ -.v1~ whol e 
v.h:'..ch :'..r::c :..t.~Q.CS !-.:riou:!.t?:t~fe , bol i oi', a r ·i; , mur u:i s , l a.n , ~ua+,om a n :1 r.::i.y 
c-C~·.;;;.r <.,, G."Jr~l';_·,_ i7.:L t' I r.'.).U !lti::-i'cs n.cqu:.:·eC: by men a s :i morrb,.;r of' J"l~ lety" . 
Si:~0e in t.h LE: ,fo~':c _;-1.: ·;~.: :".l. t:1e u:rn of mr..ter ia~ o:)j <J ut.s ] s not "S<mt.J.on~d, 
I 11~ sl1 tc c.;i,].l pr;> ~i i.~u~ . .lr a+.t e71-':.;i rm to the f'o.~:c -';n:.-t there r4:::..·.; r rl~.l 
ob:_; ~ 0 ;:;,:- ~ :- u\Jh d.'3 c: ro.1.~ ~16. ·-u~o'.·1in-:is, or, c.s t:!-19 eri0u01:.i•: t w,J~lc.2. ieJ-
Ecd be tl'!c:"'! , tne '1t1er:i:.1s vf p::- o•lr:.c:;jo.:i11 =md "G.l.4rab:t& c- ou·r:.mnt s' g?~)d s 
(ho ... s er, ro.d::.o.s, p:'..et',tre;.; , u r;d bo:c.1- C\lbr.;) , c.re aver~- i:,,pcr~~a.i4: .1ar; 
of <.,,uliur0 . In other words , the phys::.ca.l p~a:nt of the Gen.:>ro.l M;to.L'S 



Corporation is as much a partof culture as the behavior pattern of 
sitt ting down Cul ture therefore consists of the sum total of ma-
terial things and of non-material w.. ys ofbehaving acquired as the
result of our membership in a social• .i. gr oup

2. 

I have consciously emphasized t he material aspect of culture
in this definition eve.. n at the risk of disagreement with some ofmy
colleagues because it is the great changes in our material culture

particularly i ' l the last two hundred years whic;l have precipitatedpa r n the .', 1'·1.:i•· ->\ ~• - \. '-J ...1 . • , , ..... ~ ':' . ... . ... . · _ ... ... - i.' .i:· .. . 

Tr!.'3.!J.~Y- vi' ~~h e o!':.!'1..:·1_p:'32 i .e.. :J CY- Hdo:ot:~_r.:o cu :. "i_":'ll r'G~ r:i...-r:Q ~: . .::;.ve ·t;Lt1 s g-1.\.-en rise 

t t. l c a~ ad··, .... : .. O'" '" o.n J tfJ. l t ; ::·n.J. l r.;;:c; v:Li ch I Lav-a c;s.l lad the c on .. o , 1 m.,;. ~1.1. ;-;,:n. ,J.,:::; ~ 

flict wi'i:;hin cu l -C\E' G , 

It does !lot tC1ke a I'c.rticu.larJ.y acute o?c. ,>r;t:'lr,. ~o:. does one 
need be an ala r mi .. Tt, to r en L:\& -~JJ.u \. t11e cd~'- :;."':.].";e. c. ::int J 1~·_,_ ·c:i..ons of our 
modern culture &l'6 u.nde1'[ojDg p-:·ufccn; d a:::J. e.v•nl ·_,·1 ,_: :1e.:::..-t ohan;;0 . Al-
though the confJ. 'i.ct :. ::: G. :n-twt~• r, :i.<lec. un e , r:t:•J.C°l ~~ ·;; ·~ e 0£"tar" diff:i. cnlt to 
dec i de who is f:. ght~:r1e; fc.r. v: ~1ci.: t." I -ci ... i. c.L: th'= e,.; ~1 rt. ;..; f~ ~ . ~i e.:;s.::ii1t .~n~:. l~'.r one 
bGt:vveen the d)"r!1a..r.J.c f r..:r·· .... ·e of 1:1ctlei JL T,e r;.h.:L' n:Lo0;:1: 8 . .:.1(~ L~1 ,3 .r · <~s :. 8 Carrt in­
s t i -;:;utions ant.! id<j(Jl0C,:i ) $ n.fl.:'.1'.Ie-1 \~uiH'.. ::'"r:.1:1 [c -::1,~ !·0 c.·~ · -: ~n. -,":: fr1.S~·< It 
i c u confli0~ bat 111een. n,_,:l i :-1CJ.1t~. d.-un. ~ 1 s t i ~ r:-c. :::}S}J ~ ~: i.r. r~ c,f :_-. ::"' i\,~:;;J:;~ {; ."C'opp 
er "c:r und an indus-'.;~ :L'.l l t GdnioJ. ".l~:\' which by .'.:~, 3 -.r2i·y :u1J,;u.:n?. i ~ .::O·j_t)er-

ai::i v e (! It is c. c} ar1flj_ct: be _;v\.'lEH:} ~'1 n.n inCu~iw.: .--~:rl.~ B~~- .si:.. nrr. 0.~ e 11 oi· :r.10U.:! 

p .Jtentio.l pr cductive c [:.:::;o.c !.7,y 0,..-;.d n. mo.:·:.;:e;·:·; .~ f 1 ;_·,!1'5. r,,;,::. ·ou :.1 ~.:'."ls .::a-;:·ncity. 
It i s a c0rti'J. :i.ct;. n s ~Jt.;bJ.er. f·0'l.n.ted 0u~ t:('.'!.1D ~2.f~:.:: ;- : :c. ;r aC.'f' G :1.e;o, be-
t"\veen c.n ind.1..1 s t ·~·i :::t l t eol.:.~"'.io ~ . :-;g:;~ ~J.:J 1me d t·~r E-) ~1~;.i.J:1eAr ,::; o:nt~ 8 -~~ !,tr:~::.11 1J d 1:Jy 
r e s eo.:r- c i.1. s ~ iont is.;, ::; '."..nri a. <:h'.l oU .u: u.o.;J.:·.;,1hic:al nrv5 0!.lpr·i:,:i.c.J"..:.i:: pi':"~c.e 
i:: y ctem mc.1.i~. pu l nte C. by bu 1:d n 0s s men, l rx1iv:_ .. er ~1 011.:l. f · ,_ r•.:..tr :c.<. e1~ ·~ 0 F -~1;0.lly, 
I trust I Jo n ot nee ci. to te l l you , it is o. c oLf°:! :l.tl-i:. bo-':.w0~ n h"..11n.cm 
need ~ and n wh ol e sysi;em of truditiono.lly entn;r.dieC. o.n d :;_e gal ly sanc-
tioned vested i~terest. 

If my dio.gnosis is cc-rrect, this cotLfllct wit bi:n our culture h o.s 
b roue;ht u s to one o: · +; h g great, de ci~ i-v-e i:-01-i oo.-; ::f' r;r,n.nge i n }1umo.n 
h :i . .st:c.-:-y oon:";?flr::l·cJ..e i :;:i seep::; '.::o t he t r ::u:..si·;:.1 on fr cm t:o.e c:ul t u ::' n.1 Gyn- · 
t i:';;S .;_c; of t'.-1e P..Jrnnn 1S-c.t:·i c6 t o tho.T. of Me -'l~.ae·,1 CL :'..ls ni, We P .. ~·e i ::_-.,.:ng in 
c.n. iJ.~e of ~1~ 0.:n~j·::; ior.~. !'l.rom. on e 'JU.l t 1J.r :J..l .c:_;:1 ~1·~-;l10 ~ iG io a.n:;i-J .... e r,.. In con­
t:r- ,Js"V to t.}1.::: ro£;y O[l.;~::_~ni F.iffi o-<:' t r.e 1 9·1;}·, C 8Ji-1:"'..L~·J VJ i t h i t~ h e ::.ie f in 
chie1·ly pr e:f./e i: r,, J. ·j_'.;e::-e: h'.:m8::.J:tC-.r'i an-\ s2 1 n.;u ~-11e b r:my::':i.c ent ·1;or k ing 
of: laissez... faire capitalism 1.. 1.; pr od··Jct~ t.I'. r .='~;.2:)!. free +:::~c .. de und f:i:~ee 

c o7np-:iti ti0:;. ""J. r:;:'r.v01 3'1; p er.c:e a~vl 111· .>Spe:r-ity, ou:· con:i~0;;19 1r o.ry wc:~ ld is 
ho.1.::~"'.;o ·i b::'" o. ,:;gn.se .:;f i~· .. ::'01.:.<Jing Ccom.. Vi~ t;l~ t~.e }c.3 ·~ ~·~·o-:-<! Ct v1a.-r f r esh 
i n c'<.l r mmno:r Ic3 _. r.:'lri :1 rn L:1-:;r 1V'Jr 't d wo..r b e i 7~ ~ f r;-.; . .;ii".:; Ol< t in. Src·. :3.n;. the 
grs o.t powe rs 0.! '2 i'1·v.r..·cic~1 l '2.y ;:iropn.rh1p; fo ·: L1:1.ot,:.1er 1nn.r on o.~1 e 1~e .n more 
mn.-;:1ifi.ce :n~; E'..-:::..lo . Lft.cr t r ~ 0 -:nh.r i es rf r o.p5 6 i:1d1 ~str· .i.al 0e·;:elopment 
u~1,i u ~ren1end ;i1J. r. i:ri.c.r e ~t. '3 :i.r. ou ~ fr o0_1)_ct j V'S t:o.. j.)flL~J .-~~y ~ m:i_l2. i Oz-~,:; of' pe o-
p Jc :l.n l/fost e·~:~. r; ; _ -.t:'l. lisa·~.:_ c,·~ ar e l:i,.;ir_G i :'l r~ oc:?:.d _Li~i .::, ::i vf C.:i-:,; pove rty. 
F::: .. sG J.s:!Il , flo..~i0n.o. l ~.:i z"; ~ o.}. ~.<.;:i: :. J~ GcJ;irr~1J n:: . ~»·n , T;1·? ~·:(VJ Deal, a~1d .!~]-.uA.t c.reo.d­
f\J1 nsso.s sir~:i -:-~5. 0n 0,: chr-Y-f!.0te·r· v11-~ 1. ic~1 i s nct'N t;o:L- .. g or.1. a.n1c·~g ::nc J_ ~·t.e r o.ry 

c cmrn1~r1 :1. ~t~3 , v:~"'l c hc .. ve diGo.o··-r<?.:.:c ·:~ :'cir tho llrst Lir~e t ile rna·~o.rioJ.:!.i::rt i v 

i ffb.:n·p!"ot e::i;ic.'n Jl' hi:d~ o1 :,r .• :irnl .'1. ::-.-,.J ox:..r5.c;i;rn 0. i t wi t:i my ::; -G:ce si~nific unce, 

a.r e n ll n ~: po..:r r. s cf l ; h~ . ·.: 1~·:iJ.l:,;.1 .::-· a1. e Jnf°J. i cl; ~ Wnr, r ov 0l ui:. i. c;:n, c.nd c l ::..ss-
sh'\.lg[';l EJ o.r e vic:e.~:t f::;rm.:,; .:·£' ;::; oc i::i.l l egislati on wh.:: :3h o.ro r e .s ort e d tJ 
vrhen la.gs in 0110 o.spc c·~ of culture dD.m up tha dynrunic f orce s cf change. 



3. 

Sooia.l oh~nge is const:::.n.l;;J.:r tcld.n11; pl'lca po~r Ot>.bl/, bnt it uls·~ often 
1 · - ,,. • · · .·:. · " ···• ••·· • -~· ·••·· ,....,... " ""d ho.,T'l Jc+ t n.l'.::i:; p _noe -.:-10.~~- .,. ...... -• :: "1~ : ·:: •• -~ • .,~ J- l/,< • - ;:; -- ....... · . • ....... ., ........ - " 

~ ' . . .... l . ., 
-.vjJ.' Jn QUr c-..<lt,_~· o 1:011 lcl '..,~:: ·1: \iv ::u:-, ;:.i.p~~ :r-,, r.> .r..;-~~~5n .1ar> sE:.1.'1: 
t'h -.t:; :.1'.:n· yeu:::-u ·:;:; .::i •• .:-.v; ·::...: -~J~\1 rt: ···('~i-;'.:?!·r 0 •• ~:~ . ... -1~:;_- :1-:lf..'.y be .iess 
!S'-'· - -,. Thero m.:i.y ·.>e .L..,u: : o~s0m::;i.cne ... s, lees :l~.clc.r .. ,.:-r1r.u.i!l&: L'!.oro 
vi c l<:;.!llJv . i: 

'Ii1e rpec i~~::: chn.rac .. '.e::-h +:.c of' our proc9::it cul·:;-ro y;-}-d C'h d.ls-
t"inc:i!i::; 1-~.)J it f:"l',. l.L° 07..hi.;r c.\..·L:, .. ·r0s 0f. '.1.i.: ::...,·1 ;.;· ... ~'1"'7\1 lu::~dcc".;r-> .i..r-
t~c e~ ... :t('\r.d; of i ~-; c!: .. L,:.1h . ..tt: ¥".,.rJ,'1 aJG :!.t"l3~~ r .. ~t· i"tt:~ mt.----.i:Ct'°' &J.. ~Hll-J1JO:t t ~n 

the rn:l-;>.:.::-r .. l O.!"·-l. p'.·;y:>1ua.l ''-• J:.1.-:-:~.~ $0 f'.l;r I hrvc d0.;.J t 01:~.-; ~vi·'.h the 
i mro.u-1,; .,f +.eol1:··c:: .·'cv c:1 t-:·t>.<: d,:'.. :n:r:l 1'.c.we ci bc::·.? . .-i11~0 In t>':! f(;'? 1;,in-
utu R r o:r.w.ining tu i;~: +;:'o .c~fc,:·e , I \"O .. .rtb to t'Y.mn:i.ne tho :.~oJ c'd:;n~~:.p 
boi7trecn so:i.ern:o o.nd tenl.nr; ~ J;:;y, r:nd tho iJni-'O.v t of sciontii·io wJ.ys of 
thinking on our co1ri:G!1\~:c.:~·n:y cu ::c~ .:- o . 

It is custom:-.ry to dist:i."'.101:i.:.h be'7;·ro0r: 11pur o 11 scie11ce e.nC::. 
0.pplied SCi.enc, G , Or tAe;)mo>._:~~ , :"":j to ['.$~\)!11" C0

L•"J 'LhO G:'.-.1€) 'f'°:O:: t 
of tochnology is "cc.usJd ;_,;i.:: .;_,he i;c._y.-t,'.i o::' [.\.'~·.; ~ .. ~i:>!il;:'...r'~=: c.:;[•')'\ .. vry. 
Wl·L!.o I hes:,::;c:ce to co.st i·c .:').c;c·.~:: c::.•; r.r. ·::;~lv ~-J, f.., i. i~. >r o:: 11 ?0.re'• . 
so ~G"'lOO , I thi~ tnr,t nust c ~11tnr .. l)"' l n-y 3..,fo,1;; ·.: ".,.3 '·01i. !. ... r.e,rce th~":; 
o.d·.o.r.c·;;F in bc-:;n sc:.onco :--.nd <:cohr:lcr;y "i·:i.T"J -~t>""':!.'.:e.-, J.'r02:::. fn:ic:ul 
Un~ cn °bC~"rlCen -:;]1(': -1;\;o . One :_r :10t +h.J i:Cr'.l~ !-0 11 '1f i·ho ~-!;_'1,~r; i:'11t both 
ur o :..nt~, '.'..: ~ :.:::.r, s O;) ..:.ul p.h~~c.1~ r.o.. '.il".•:. bo tr ·\:rn ~u 1 ';· . ..'.' ". l J y .i~t'-'r"!!.::.::icd . 
Co!·!~i~,·J .. n~n:· or" +:1e :.h.:·.~:ll_ ·)"'r ~r .. s~ -- c....-.ll\'.3 :l·,t& ~o~~il.r;e t ... r~v3 ro-
s1· · .:..,..c~ i" ""' +1""' "L b'"'r"'·-.~-- " ~ " oro t · ·"'r 01 ... ~· ; .,, _,_, .• ; cv~ Cln·i -i·:uiv of ,_.,...,,l .._,,J .. " - o;..... ~J -'"'-'..,-. v•i_, J. -\,,;:""'~ ".::;•""'•• • """ -'" - .,;; · ~ ..a. .. .- J 

·i..."".I" p ~·ot- .!.-.::·::; of 11prc ·r .!;c.,;.u.:-.oo hc.V"! 'c:ncr. su~F e:·r.e(l by c xpe·!"i€'!1\}C"> iL 
tn9 i!1 li.< c;riel oriJeo Botl: scien~e nnd toct..:..'lol.:i!;y dcp&n:'. rr.ore~ve:::- on 
tn<.:i ir.:;t:·!:t:t:.(l~:::.2 j u:ti c·n of: cor~a.in P~'ttvrns fj1' behnv:i.or c.nd th.~ui:;ht 
ger.or~.1:! y 1·~:'.;rrc.,~ ·co ns the e::np1r .:.c.,.l moth?c : tn{'t i s, the meth')d 
of cor.cl'ol Jed obs~:.1 vc.tion end o:x:per·imont. 

If I hrvo -:i.~rs::d.y undermir.od Y"'Ur fa.i'i:;h in th'3 p~rity of scienc e , 
I hops nJR'i to Cl3'l0

t'°'...tS'.;l you of 7.ho i.:.ec. tt: .t so~.,mL::ffo <lisc.;ve::-y 
sp··:.::.;.;·j r.pi:-i:.~c.ri"l'".: ··::.~; fr0n tho mi"'l:!;;· o.: l\ fc.frl gr-vo.t J:tcrt. Pl0.ise 
ur-. · <·T -;·1,;•1.1:·~. rr.c'.; I .::.r, 1vi-l:: so.yi.ng th'l-; ir~.··J"...vi ci.u~~l ~·clc.mc.l:.>\·E o.~·e not 
t.r• l~Y i;l 3'.1;, or t..1~-. i:.ns::- o.:·e not onct:...1.··C:. to thEi cret.leut honor 
r..n~• :·1-- r.:. T11c µ.·;7 is t!:o.t their conh :ib;+;j "010 c.ro s? of\.-~:.! u".lder ­
vo:,.i...ccl i.!", to1·rn -:-:· tb1ir true S"~inl i-ro1-+!. . •'(j:~t: I ~-m s1yin; .!..F 

tt".T ·:;LE:re L ~·:"'..x:..':l-.• r:o ..iec.i:-(;r o!' pct::~.' ..... !. ::t>~ 1:-..-;.:r fer sci r<n!;ifi'3 
d: :ico·.-· ".f , ~::.:!. ~.h;..,.; t.~:c p::·c;;:·oo;s o.f sdc>~.::~ d"',..1f:.lif": ~ot so mw·h -:m 
tr.J i.:..r.G.:.i.yidu('.::..1~>' [.:re:Y: l!'ir.d., o.s o::: t'i,., ;~:;· :..-:u·:.ionrli~::i.tion of' i;ho 
pr{'.ct.i..c3is o.Ld procob:·ss ne c c.ll tho ;;ci\. r.l:ii:~c ::n0t:1od. Indeed, I 
l':cultl go fl<r~h.~::- / c:r:d sr-..y th::::I; stdo!lofl ::r: l .f~n1A.cis:-1--~ '7hon it e::.ccepts 
thjs s oc:.~l re~.c.ti0n.~:1i.p, !l.nd. .lC rC'CO~'.!..; o l f"S '~t .... f.ropnt'+,y of e1e 
mc.sse5 o:' :r.:o:., ~-id !':.".le of '1. e::?io.ll c:rou.t> .-f 11 ,,1J,,~r · 1 pc0:f>l6" .. ::encver 
it f::-.:!.le in-to ';he hc.:::.Cl& of o. J.oisu-:ecl c:l'-.~s, r ,.;.-r-.,;e :~r;r., ... i10 tci:. '-1f 
ordi~o..ry people: o.n~ ~s uEo<l o..s a bud~o cf' s~a10..l S~?tricri~y, er 
beco:nos o.. sol::t-.:o f:;r z:eur o-tic :!.nto~loot110.l3 who "'il0...'1.'.; to osu:::..pe into 
the log:i.cc.l sy.r.:!i1e~ry of c omplete ~ .. bs·cra.c-l;io:n, it coo.sea to bo sc:i..enco,, 
'l: occ.uso it denies tho vory la.r:rs of its orn g:ro•-:bh . It dof;onera.tos 
into one of th0 irr0lcv 'lncic s of lifo , tc..kir:g its plc.ce wi:;n c.uo-t i on 
bridge and oross- ·.:rord puzzle s . It is pure, if Y<'U likfl, but sterility 
is the n:...turnl consequence of this kind of purity. 
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The most con:nt<m defini tio::l cf scien0e) in the language of the 
school te:irts, is th}\t sc5.8:-:·'e js 11 0T(:!;fl.~1ii~~- :cio·:1le.<2.g;e11

_. an.cl :C:owledr.;e 
is ordimtr1.ly tf;f.:~n to :11('a11 '1 :r~c'.'. G ''.. I hc«n·i j !'.7<-t'Vif'aed 2ti .. Hior;'::s who 
sai:i tht'Y 've.nt1;,<l to li!f>.jr..,!· i!J. :3C!.El.r~ v b·:i~::i.u.,rJ :c10P..ee ls c<:>fin~.·,·e, and 
ir. i 1; you loa --:::i fc..c";s., 'b.f;y ·ue::!. 1.;'rt'C~ "ti.Tc f'.'.t::::·: i.'.'l.f; ~::-i')r..c~ con;:;isted 
of memorizin!:: n. body of' fac·i:s. an(; g:o.1.7'.~ -:;JL·c~1('1 a :..;e:~ ;.:n:: c·f la0oro.tory 
exerc-5.seo ti1e ct~tcone of v:h:.uh c~v~./ }:.:<>w in er.1·<·an;::u. Ha·\Ti11~ tnus 
achi1::n·<?.d t,he ab!=. .'.lh:1;e i:r. k:~vv>lE·J~~(,: t:iit:y ':"ro~1o. ".J~ f0re-:r~!.- &.'.:solved 
fr0m the p;.inful n-: ·~·~3!>i ty of -thcu;h~.; , In d.efenoe of c1.ir sc.j 3:r,:.,e stan-
darC.s, I h::-.sten to add thr.t such s·cJ.donts were in'·.i:":"i~bl~' frezh:.nen, and 
that they undcrw~·nt a. crisis of mo::-al and intellec"v1"~l disj L!x .siomnent 
as their secu!·e ,,orld of' :1.bs0lute scientific knowledge was slowly dis -
solvt;d by more aa-var.ced s tuny. 

Along with this Lotion of science as organized facts, go~s the 
belief in a. dichotoT'\y be btre0n fa.cts a:id idea.s. E~.:;1.<~ ent3 f':-0::>_1,A;.~ly 
come to me to lee.rn '.fhe Facts -··not a.bout Lif'0--bt;+; ·:is Facts ('.ho'..lt 
th~ cconcmic order~ I am told th'lt t~ey e.re 11 si:n.nly f':i.ll·';jd ·wit:1. .;.dea.s 
an:'.. rrir..ci:ples 11 and have now reac:hed a stage "·:1ore they WilI!t ::ri:-r10 good , 
hare'. ~:'ae;i;s, usually to bP.ck up their ideas ~ma princ1.pJ.e~. I !ln.~ra 
never tmderstood quite v;hat one is supposed to do i;:j th facts in the 
tota.l absence of any idea about them; nor what is m~ant by an icaa which 
is unrelated to any fact ,. According to this point of view, it seems 
that all i0eas a~·e not only born free and tiqu11.l _. bu·~ they nr-e ir...r:.acu-
le.tely ccnceived as w'?::.l, Facts, on the otb.er han<l ~ are n?.ces %ry 
but c~9plon.ble att::-:'..:.utes of our mundane rele.tions!1ip to the :ower 
anine.~.s, ';hich shoulC. be kept o.s remote as possible f rom our fir.er 
and more precious existence . 

The definition of science as "organized knowledgen is useless. 
first, because m~ch organi~ed knowledge is not scientific; and second, 
be cu use scientific knowied.ge is not static, but is cons-1.;a:atly being 
:mod' fied ar:.:! re1ised a::; "!'.lev; facts are disco':'~:-ac1.. Knc':llodge of 
phr.;mc:c;;,v_. tabJ.etippir.g , or advertising i s llot scior.ce, though any of 
th8.~e tl'~ :r:gs .trif}:J:-tt be scientifically :::tt«iied, Knrn·lcd6e of the pre.c -
ti~r,l a.rts of C·l.dcing and drcss-mal::i.nb~ or of la.-w, pol:i. ~ics, navi ga-
ticn ".!.s not scion ;e, nor is }:now lodge of the pure arts of pe.in-cing and 
sculp·cure , though any of the::;e n:ay IP.ake U$e of scientific knovrledge. 
I shall. r;o fur-Cher o.nd sn.y that medicine is not science; it is an art 
that is bc.rnd on scientific knowledg•3 , St::-ictly speaki:::g, chemistry, 
physi."~s, a.nd biolot;y ure not scie.!lce; they tcre fields of scier.tific 
in-vesb.gation. Sc:i.cn<.~e cc.n only be defined in terms of a method a.r.d 
a faith . 

The scientific me~hod is the method of investigation by the pro-
cess of hypo·i:;l;.!.;sis, e:.cpo:-ime:r.t, obsenration, o.nd moa.suroncnt. Inves -
tit;n.tion by q:iair':-:i tati·tie ~nnlysis is the essonc0 of science . It is 
thEi m.;1;hod of di scoverinr:; rolo.tionships nmons pr.e::'lor.ona by ir.ver.ting 
appropriate c0ncopts ai::d symbols in terms of w.1ich these relationships 
co.n be rr.oa.surod. 

SecondlyJ scie~ce is a. faith . To quote Thurstone : 

"It is the faith of all science that nn unlimited nu.lllber of phenom-
ena can be comprehended in te r ms of a limited number of concepts or 
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ideal constructs. Without this faith no science c ould ever hava any 
mc'.;i '7ation. To d eny thi s fe.i th is to affirm. t~: e p:ri:.."!ary chRos of' ne.-
tu!'s u.nd the c cnse:_iueni~ 1'1:1 ~ lity o:' :>ci~c;i~.~-~ E f'fod," Th<3 con~-7.;.·uct s 
in ten;,s of ·-,y(lich nature.l p;1·:1no1.,c::w ar ~ co~~Pl")henc'.0<l llra n!3r.··J·iatle in-
ven+,ions. To d.:.sco'lc!' i:;. s<..~: ..::~.t:.f:i c-. law :i.s l'l~"e1y to cii ::; cove.r tl-rn.t a 
m.a11-rrlad~ schcrr.,;; :::erva1:: t o u.r.i 7:.v r • .nJ i.)i.)1''.3fc r ~ t0 3implif;'{, coTl'prE:hen-
sion cf' a certain c: a.-:s of :r,h<,nom;:.;':a. _\ s0.ian-i_;i:t'ic ::.a·;: is no-t to be 
t houg!:t cf o.s hav-i. ·'.lg :.:.n indep~::-id::r J.. exi:;te:1ca \!hich G,~n:.c: scie!'ttist is 
fol·tunnte to s-'.;t..rr.bls trnon, A 3 ciE·ni:.:i i'ic l av; is net s. pa~t of na~ure , 

It is cnly a. w11y o~ c0~1:?re~Hnd.in~ r.i...9.T.t<:·e. 11 

I hope I ha,·e not co:·_-ve;t'Bi the i npression th'lt scien0e is s ome-
thing q:.:iite r emctf> f:rc!ll our o~u.:!.nar·y -ray!'?. of th:\.n~cL1g <'r ':h~.-:: 7.t is 
s omehc-w in conflict v•ith our freoher an<l l":\Or·" :::;po:nt:'.rieou:; teeJ i.nes. 
Even ~;he most nyst:i.cul nr~o:~r.) u::; ma·'<e:> de.i "!.y use v::: 1;;ci~:i~·1.:."~.c w.1~rs of 
t!-1:. ::..Y--i:i~ . This is , cf cou:t·;1G .• i nevi tabJ.e as a result of ::ii.;r ~;,t:1-:;,r::al 
c onditio;1ing. I ch&.2.Jance you to i:;hj:n;; about t.lm05-\.. a."!1y of ~:r,e co::un.on-
p:i.ace things of you:: l:i.fe at Bcnn:.ngton Co!.JB!_;e v:i-chou .. :; enge.:;in;; i::i 
qu':J.ntitative wA.ys of .1l:i:r!.:::ii.1:; . You e..re CO::lsi;;::.:r~2.y n:::;ki~·1·~ th~ ~!1.'$S ·· 
tion• of 11how mu~h? 11 : 11hr_,w f!;.r?'1

3 
11 h0i." i.iany? 11 and "tc- wha·.; e:..:cs1_t? '1 ; 

and you nre Lot satisfied ',;.ni;il you ge"t an ansv:er in qu~n-':;i to.tive 
syrr.bols, 

If you are concerned e.b0ut your weicht, you !T'J)k0 u se of that 
old prec i si on instrument, the scales.. :i.f :,rou ,--.re concsrn.Jd c.hout 
y our }1eir.ht or ym.ir e;~Lrth, y ou imr.iadio.toly rr.a:.Ce use of certo.in o.rbi;., 
t:..~riry u;1i ts on a to.pe measur e, 11' you &re fee.i.L15 ill yo1_i c.t-temrt 
t o e& Lr.-0 2. i::;h n. correlo.tion between yoi..:.r n:::i.J.c-li:;e c..r:d ~J-_e r.1tw.ber of 
dogr.;~~::; your body het;.t will push e. certain ~-mount o.f rr.ercury in u. 
glo.ss tube . 

If y ou a re cor,cerned about you r populr.r-i ty , you rr.onsure it 
in th£tt quo.r.'1. i t~tive colleb:'..nte unit of socic.l ~U('cess, the number 
of cut-inc o.t the n.:xt do.n ·.;e 0 Y'.:ln regu:i.i;te yot-.r C.::i.y b~,' a r..ncl•.ine 
which ti..:.ks off unit~ o:' Eensa:cement be~\eer, the rucu:-renoe o:' certnin 
o.si..rcmm"'.ico.l phenc:u:<:l1:.o. ; nnd a-c Bc11nington Ccl::.ege in mr.h:ing out your 
s tt,d.y pr::igrnrr.J you rri...'1. 1.:e t~5e of thc.t rather str&.nge Cilld hnrdly preci se 
loco.l unit of :men.surereent --one- four th , one- e igh-ch , one- sixteenth, or 
one- thirty- second of your workine; t ime . Your instructors, hor:evc>r, 
o.re not privil0ged to m'l.ke use of similnr quu~titctive men~urements 
in re;iort::. n~ on your work, but u r e compelled to resort to the older 
a.nd therEn'ore mor e -res?ectc.b le verb:-.1 syn-,'ucls. 

I nm i:ot suggesting thnt these cor.:mcnpb.ce wnys of thinking 
ure exnmples of th0 u se of the scientific met hod . T:tiey are, hovmver, 
rc.t iono.l a.nd quo.nti tc,ti7e wnys of thinkine; , o.nd so belong to the 
s~me logicc.l fr'-mily. R.ltio:10.l thought is of ccurse not new, nor 
modern. It hD.s o.n unciunt nnd hono r i:-.b le trudi ti0r. going bc.ck to 
the dc.wn of hu..rn~.n conscicu::;r:css . Logic, or the c.rt of dr'.ming cor -
rect conclusions from stc..ted premises, is n pc.rt of the r c.tiono. l 
method , So ulno i s dinlectic, or the art of logical disputation. 
Scientific method includes t ho use of these old - esto.clished methods 
of rational thcught. It uses logic ns n mec.ns of formulating prob-
lems c.nd di c.loctics to sug{ est hypotheses. 
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But the di stinguishing characteris t ic of the scientific method 
i s that it does not r ely on th'9 prc-.cessP.S of' t~our.ht al on&, hoYTG""Gr 
logical they mcy be, to '.l.n·i1c a t .:.t:; c·mclu.sior:..~, T!i.e sc:'.crnt.ist 
tries to devise incr easin-:; l::r r el l tl.l:' ..'..e -:e<;:~:;iques of ri..aasuremer..t,. so 
that his conclusions r..e.y bec- o .. r.e l. i' ~1· ~ '.ls 'Ln:;ly ir.1pE'rsonal an.d obje ctive. 
He attempts to find wn.ys of :measu:r :'..nr; P.Ycm the e:-rors in his ow~1 think-
ing, Neiti1er tr.e gene:-ali zi:i.·~i.ons ar~ !ved at oy deductive logic, n or 
the generalizations arrived at by his own patient researches, arc n~­
garded by ths scientifi c mc.n i:..s ultimate truth; they o.re :me rel:,r !1.yno-
theses wh i ch tire -,-r. ·!.-w.tl.~ :i..o so ;:o.r as they become ft frt; i ~ful ::> '.;crt :'..ng 
point of fur-:her invesJ.;ig:'l·:..:i on. 

The scientist does not deal with 'the real, concro7-e worJ d any 
:more than does the o.~ti '3t 0 \1ba.t he d oes is to i uve ll'i:' sy-:·.i'.Jols B.l.d 
concer:ts by the use of ·:-rhich he co.n fb.ci. o r der o.nd r e b i"i 0-:·,1<ni p :?.nd 
so arrive at r eliable 11 recipes for action'' . In his sear ch f o r tools 
which depend as little us possible on the personal b:'.o.s o f t he ob c3r -
ver, he tends to rely more and more en que..-.ti tat~_ve or rlfl.the,:w.t :!. ce.l 
o.ns.lysis . Mathematics , as Eoe;ben !-.e.s sr.::.d~ is merely :•'thG g .:·£1.:?'::111tr of 
size", us opposed to the more familiur ver'Lc..l l an (?:u::tge , e r t J-ie 11 g ro.!l'.mar 
o f kind" ; and the scientist is discovering, th0t rro.ny arpare:nt di .!:'fer-
ences of kind can equally well be expressed o.s di f ference in size. 

It is clear tha.t science is neitr.e:r s omet h: nc, ~po.rt, nor s0me -
thing new, nor is it the product of the r.~oc:e:r:;.1 wor l c.. lt is no acci -
dont t h :. t vrn date the begi:-:ming;s of t h e iroc1.ern wo r ld of science nnd 
techn0log:y from the Renr-,i s s unce of classi cul i~ nd Ar::lbic lea rning, The 
conflict within our culture is not , or ro.ther shot·.ld not be , o. conflict 
ovo r th'3 use of t he scientific method. T:1e dofendunts of tho clnssico.l 
c'.tl t •J.re in our contemror c.ry world mic;ht l ocicrl.J l:r bo the rlefe nders of 
S'}iefltific humnr5.sm, As such, they should be us::.ng the scientific 
mct~Od ·co i .-;cl r.t::'! tho "cr:o o:".CC::> 11 CJ: t~i-'l{:,S , r.:.d 1<:0 Cr('.:~ '; ::1c;';l dvT.-n· 
int o more precise un i ts of mec..surement , r .':'.ther ti1.c..n to rely on the 
excludve u&e of i.re 1·1:0.l dic.l e cti0 to de fend ~lcsed systems of thought. 
It is u~'fO.ro nt , ho•rnver, thr.t there is r.n intcllf)c t ucl conflict v:ith-
in 0 1.lr 0u2.ture ; it is 0 ssentio.Jly o. con!'lict 0f r,uthority, botweon 
the o.ut ~1ori ty of r. body o f d.ogn:o. c..nd tht. o.uthori ty of the scientific 
method, 

Those of us who r-.re pc.rticip".tinr; in this series of meetings 
n.ccept tho n.uthori ty of the scientific method. We believe. thc~t , ut 
this purticul~r crisis in our cultural development , when people ~re 
t c.king refuge in bc:.;tb·-proof intcllectuo.l positions er rushing into 
mysticc.l Yout:1 i•1:oven.ents it is o. i;ipropri t.to for us to affirm our fui th 
in the continue.nee of rr.tiono.li ty. In this o.ffirni.'ltion of fc..i th, ~nd 
in our rccogni tion of t!i.e common pr obl0ms v.-hich confront us us scien-
tists c.nd socic.l scicnt ists, i:re c.ro n Uni tod Front. But, like all 
United Front movements, we probnbly have dissondor..t groups in our 
midst . You will probc.bly find thct those differences of opinion will 
be expressed in the pc.pors 1•:hich 1;ill be r ot.d , c.nd indeed no c.ttempt 
hc..s been me.de to ron.ch ngrecment in c.dvr.ncc . 1:e hope tho.t the n.udi -
ence vrill pr.rticipute vigorously in our o.ttempts to iron out our dis -
agreements . 

I shall now t urn tho meeting over to Mrs . McCcmy / t.nd c..ftcr 
her , to l•:r . Newcomb. 
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THE Nature of Culture

Julia. B. McCamy

Mr. Jones has been defining some of the t erms that will rec'..l.r 
in these discussio::J.s~ One of these ,. cu ~Lture. is .:'n.;:1il:i.nrly usAd to 
describe in o. va r~'-<e 'S8.y c-Eo :re::;·c ~· :.. c ·:::eC. o.:::Dnc t of our i:: cc~.n:i. ~. if"a, A 
person with s one untl ·J.YSJ~rx,C:. i ng of 0'18 or s<:l"VSc.·c.. l ::c rt :Le4;~_c. f :i.•J:!.r'J::; is 
often so.id to be nc v. :'.. t1~!:ecl 11 , He is more cc;._;_ · 1~ L:.re. d. if 11i s tr.. ::;-c.c L::n.ds 
him to pre fer nil those -[hings thr t r.re "tJ 9 :_:J; in C.r t o.nd l j tarE~t'..l re. 
During t hi s series, o.t lea.st, v:e must for~ these c onceptions of the 
term. 

In the voco.bulnry ·of the scientist nnd s ocial scienti r,t culture 
meuns o.1 1 the th in~s, both mn.terio.1 n.11d soci.:i.l, i n our extro.··rhys i.cc,l 
i nh01·i t o.nee, o.11 of those ·':;~1inf.': S v.rh.ich r.re not pr.rt of our biolocici:..1 -
ly inherited equip:::ient . Soroetimes a s o.n ::dd-to precise dif'c uss:i_on our 
vo.iues , institutions nnd ph:i.losonhies o.re called the 80c .i .:-. l ::::ul +;ur e , 
wl1i le our moc:-to.n.i.ca l eq_uj p;-:1.':i::J.t c.~d tech~1ic c~ l processes:::ct;.--; tec~mol ogy-­
o.re cc.ll ::'d ·che ;nc."~:- d. o.i culture . The socic.l n.ni nmt e :cic..l c,uituro, 
which includes :-G!10--;;;-1J::il"e c orr,p::. ex of techni q«.: .. os of :n.cdntc.~ ning life r.nd 
wc.ys of unC.er·8tc..ncl.int; l i fe, o.11 of uur institutions, ci.ttitudes, ha.bits, 
o.nd rru::~chines me.kc up our socio.l inheri tc.nce or cul-cure. 

By this de:f'ini tion some o.nimi;.ls :mo.y be snid to hc.ve rudin ento.ry 
culture, Ey obsorvo.ti on c .. nd imitc.tion, o.nim-:i.ls cnn occc.sionc.lly profit 
by the expc!""ier.ce of others. Animo.ls co.n comrnunic c:te with ench other 
ei.nd c c.n leccrn fr om e r.ch other but ::mimC'.ls o.re h ccndicc.pped in the pro-
cess of ten.ching r.nd learning by tho le.ck of lnne;uo.ge. Even o.mong the 
greo.t apes, our closest kin :-,mong the nnimr~ ls there is nothing thc.t 
cc.n properly be cnll ed lc.nguc.gc . Using o. vocc.l uppc.r o.tus very similc.r 
t o the hUillD.n typo, c'n a.pe co.n rru:,ke sounds thc.t 'Nill express his emo-
ti o::10.l s t::-.te. He c nn expre ss fe C'_ r c.nd exci t cment in such a. wo.y thc.t 
other o.pes wil l become o.frc~id o.nJ exci t c d, but he cc.nnot indica.te the 
s pecific nnturo of his rer .. l or imc .. g;ined troubles. His scr'ee ched wo.rn-
ing cc.nnot tell com:;:io.nions to bovvc.re of lecpo.rds instcc.d of lions, c.p-
proo.ching f r om the s outh c.s distinct from c.ny othe r direction. A set 
of convcntionr~l usa.ge s with vrhich J.i.c could de scribe n new circumstc.nce 
in o.bstrc.ct t e rms would bo l nnguc.go ; c. nd lo.n~uc.gc; c.. s c. rr.eo.ns of comr.',u-
nic::i.ti on is unique to mc.nkind. This c.bili ty mc.kes it possible f o r !!18.n 
to trimsmit inoro loccrnc d boho.vior t ho.n cmimnls cc.n o.nd, most importc.nt, 
he cc.n spenk in o.bstrc.cti ons. Le.eking l o.nguc..gc tho social ir:horito.ncc 
of c.r.imr.ls is restri cte d to the pcrpotuntion of c. few c.dvc.nto.goous ho.b-
i ts which me.kc up the totc,l of c:ni mr-.1 cul turc~. It is tho udvo.ntc.~o of 
l c.ne; uc..gc thc..t mo.de it possible fer I'lD.n to d evelop Qnd mc.int~in en olab-
orntc culture which distinguishes him from his c.nimnl brothron. 

From our point of view it is difficult t o imr.ginc c. culturclcss 
humo.n being. · If we could obsorvo one vn th his fund of physioloe;icc. l 
r oo.ctions c..nd biologic c .. lly inhori t cd behavior pc.ttorns only, ho would 
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hardly be recoc;nizable as a member of our exalted species. It is easy 
to understand ;7hy all congenital deaf ::nut es i.w:re ) at one time, thoucht 
to be feebleminded. :F'rom birth the mute is cut off from the verbal in-
struction which helps the norma.l child c:raduaJ.ly to absorb hi s culture. 
By imi to.ti on the mute can learn a fevr mL'.nur.l skills o Unless he is 
to.ught a language substitute, there . is no way for a mute to ::share the 
complexities of ours-oc j:a1 heri tnge. 

There are no very authentic records of o.bundoned children who 
ho.ve survived in the fo:cest, cu.t off from hurrum contact. Supposo we 
try to imagine w~1at would ho.ppen if two or t h ree hundred hu:mc.n infants 
of the best stock were placed on u deserted isla....~d and furnished (in 
some way) with food o.nd t!le necesso.ry protocticn. :·ihat ·vrould they be 
like in maturity? Ifow far could this species of prin:ate with a large 
brain o.dvance in one genern.tion? It is barely possit·le tha t some very 
meagre mecns of communicc-.tions might develop, but it is improbable that 
even 0ne poorly chipped stone implement would be produced. It is most 
unlikely tho.t even the brightest r.::.erober of tho e~oup would discover how 
to make fire. C;;.l ture as their pc.rents ho.d Jmcwn it would vl..ni:>h, the 
long slow process of invention c.nd tro.:lsmission vrould hnve to bee;in 
c.gc..in. 

There are mo.ny ways to plc.y this interesting game. Suppose you 
plc.ced on this or c,nother island a group of mon; en.ch of i'!hom hc.d been 
trained o.s c. lav.ryer . The so ::nen c0uld, possibly, do n good j ob of 
organizing tho connuni ty. They would knov1 from previous observation 
that it is possible to domesticate plants and unin:uls, but they could 
not produce very striking results in their lifetime. \lith thoir meugro 
knowlodbo of a stronomy and !11!'.thellll',tics, they could do very little to-
\Yo.rd reconstructing the ca.lendo.r. Even if there were iron on the island, 
I doubt if there would bo enough tochnica.l knowledge in the group to 
mc..kc possible its use. 

I do not meo.n to r eflect on the co.pnbilities of' lo.wycrs . The 
lo.wyers had boon speci o.lists in one phc.se, the lego.l phase, of their 
culture but had understood the fundrunentc.l processes and backgrounds 
of little else. I t is impossible for one man to me.star nll the phases 
of his culture , Cultur e hns its woo.1th of content boco.uso it is 
co.rr.ied by croups of individual s , socinl gr oups. One of tho ways to 
understand tho meo.ning of the vrord, culture, is to realize tho.t a l one 
individuo.l cannot be social, co.n..~ot hc.ve culture. Our culture con-
sists of the rclc.tionships of i ndividuals ~o individunls, of individ-
uc.ls to gr oups, of groups to groups , a.s well o.s tho r olntionship of 
individuo.ls a.nd groups to tho na.tur a.l wor ld o.nd to mc.tori(~l objects. 

As soon c.s o. child drc.ws his first brecth c.s o.n independent 
being , he becomes the center of c. set of complex relationships. Ho 
he s first his fc.mily stc.tus : son, ·brothcr, gr D.ndchild, nephew, cousin, 
etc. Ho is a. citizen of his tovm, his county, stc.te , na.tion. Ho is 
one unit inc. complex socio.I structure, o. str ucture composed of the se 
into.ngible rolo.tionships . As he gro·ws older he cst::Lblishos new points 
of canto.ct ·with more indi vi duo.ls c..nd socio.l groups . Ho becomes o. 
member of c.n a.go gr oup in his school cla.ss, ho goos to scvcrol schools, 
he joins clubs, ho keeps his money in c. bc.nk, ho hc.s business r e lation-



ships , n~'ld mcny more . He is intimlltely integr o.t ed,. di rectly nnd in-
di::ectly, with the whole h~.m:: ::1 fo.mi :!..y o.w: i-:s :.:nt1..i:r-o.l s ·:.irro:.mc~r.r;s . 
Th.J dec.t!1 of this :rn:rn co.-:-.::"J.ci-'; de8troy ·the son:i.o.l s-Cru...:tv..re of i":hi..;h he 
h::1s been o. po.r-;;, for 1Jocioty is conti:rn.ous., 

Society ma.y cho. nc;e slowly or so rapidly thnt the r e sultc.nt is 
hardly recog11.i?~~c l .;; o~ ~ J ?.r;:.ti:r:-.. o:ce descendmrl~. Even a.n Inciun tribe 
sucii:1.e ".'lly (, o:-.. fron·c:;-(1. r.-j t\~ the cvcrpor~ r:i.ng 1•rt::::t0!"!'1 -::ul-;;u .. --=, fo .;:-ced to 
o.oc.nrlon its olcl cE::'1:::1.1.-niR$ c.nd cl:.l ·w:-;rs cf li fo, cr .• 1~10t be s·'\id to 
le.cl: cul t'L:r e 0 It n"...y lo;;e its ln:l~ ... c.n cul ti..a·e J ·o''.~., C!1f'.!1~e c..ml substi-
tu·don do not mea.n tn~.t :'..:;; '\'rctS over- for 0. moni.:nt i.·;_i_ ~:h\. u-f:; ::: ocia.l or-
gc.niz~tion nn<l ci.:lt~Y-e of sc·rne kL1d 0 The t1·ioo ,"'.nu it~ iniividur.ls 
h1nre merely n.erged r:-.pidly o.nd c.bruptly 1·rh;h c.no~l:er s ociul group., 

At the coll0ge here we cun see in u smull vro.y the process of 
c ontinuance c.nC. c!1c:i1ce in a s oci~l group ~ Ee ch ~r~duc.ting cl::-.ss 
b.kes nr.ny individuo.l ::; l':"'om the gr ou;:>, '.:>ut th:i.s is nut u deo.th blow 
t o the collef;e . Th.Q l·~n~~s c.re filled f·.·c~ te::.0vr c.nd t:"le soc:i.c,l struc-
ture of the group r~n..'l.:i_J'!.G r elc.tive!y unc~1c.rie;ed 0 Tr.('1re will be re-
oriented friendship g:C"l)~'.?S, new outside in:i.'luences f r om differ!.;::;.t 
frunl. l y g r oups; new co·..m~ellor-coun~ellee rel~,tionships :.nd w..c.ny other 
lT'.inor chc.nges . These !night grr.dur\lly c.nd j.nci:ooctly effect scme chc,nge 
in the collP.ge structure1> but it is •.ary unlike::y ·~h:..t c.n c.l umnn. re-
h'!"ning three ycc.r::: l c'v'!:lr would find muc:1 di:L':01· ,'.m·~e in the collet;e 
orgc.r:izntion. excep'i:; no~.- i'c.cos. Chr.ngo vrc-uld be slo11; it -;·10-..i.J.d bo the 
result of t:1e in(;erc.ction between now individu::tls from dif.:'0r ent bc.ck-
grounJ.s ~.nd college trc.di tion . 

The churi-t;es i n :-i.."'.terio.l culture 1 01· tcchncilogy, c..re cc.sier to 
obs cr'7e c.nd t'0~..:t•:-c thc.n sooia.l changes c..re. Oi;;r i:1dustrics n'!".d their 
prod·w~s r.re .• h~;\0>.cr _. -:. co:!l-::>lotc·l~· ::.!.l~·c;:!-..tc.;d · pc.rt of the tot~l socinl 
s·~ -.·1 .i.c~i ·:·r": 'l'hn "7'"bo:!.ic o.nd ritur.listic tio:-i, binding technology to 
m<=:"l o .. nd c,;rnl.lris of' r.rn intcrlr.cc it in our live£; c.s strongly c.s t:i.c ob -
v.;.ous util ", t::i.r:;..r.n im:·poscs it sO l'"ITC.S . The tccl;.nology of o. cul turc co.n 
CG c:nlcf' stood only b:' undcrstn.nding its role.ti on to the w'i1oln cul turo. 
Th0 products of t echnology , ho~·10v0r , mc.y survi v o , not only i n tro.di ti on 
::.~nd influonco but in r.ctuo.l physicc.l fa.ct . \ii thout c.ccompnnying docu-
montnry r e cords , tho survivul of the swo!'d of Napoleon would tell us 
li ttlc o.!)out him or o.bout Fr c.ncc . lre might guess thc.t he curried it 
for its prestige vnl uo or for self defense ~ Vic would know tho.t tho toch-
r>.ique c f tcmpc6ng stool wc.s well cidvo.nced a.t th'.lt time r.nd thr.t gold 
vrc.s used for decor c.tion. We c ould not kno-:., tho swor d 1 s symbolic value 
without knowing the culture th~.t pr oduced it. 

It is imposs i ble to tro.cc o.ccuro.tcly the his tory of 9ur social 
cul turc for mor e tho.n c. fcvr thousc.nd yc::i.rs into tho pc.st , .Llocuments 
:ma.kc this typo of rosoo.r ch possible o.nd documents end, so to speak, 
Yli th the beginning of v r i ting, c.b o'..lt 3000 B. C. But humo.n cul turc did 
not begin vri th writing. By tho time our cncestors lcc.rnod t o wri tc , 
our culture vms o.lrco.dy amazingly compl ex . We cr.n neve r know precise-
ly tho nc.turo of the s ecic.l structure V1hich pr e coded written record s , 
but if it v.-~~ s cempnr o.ble to the ro::-.terio.l cul tur c- ·we co.n suppose thc.t 
it too vra.s vc.ri egnted o.nd intr icate. 
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When vie stc.rt trucil'.'.g bnck to find the or1g:rns, the roots of 
our socin.l structure, we quicJ:ly come to the plo.ce where writing can 
help us no longer . 1'.11 thr:t re~ins o.re the products of technology 
o.nd, by inference, the wc..y they were produced, o.nd ago.in by inference 
the role they plnyed in society, With ~teri::::.l objects o.lono c.s our 
guide, lie hnve n slight clue to the history of our culture before writ-
ing. Al~ho.betio und hieroe;lyphic writing wus one of :mc.n's l:::..ter o.c-
cornplishnent-r.. Before, he h:-.d discovered every irnportt:nt mecho.nicul 
principle tho.t we use todo.y. He knew the use of the screw, wheel , 
lever , nnd the incliaed plc..ne. Since thr.t ec.rly time , no import::.nt 
plo.nt or aninnl h c..s been domesticc.ted, From the boginninss of simple 
chipped stone tools nbout 100,000 yec.rs ugo, ~n' s technology slowly 
bec.c.me noro co:r.iplex. There ·were many interruptions c-.nd set-bncks, 
l~rgo in tho terms of c. life-tim~ , but srnnll in the life of the species, 
This technical complexity not only incrensod, but it nccolor~tod . Not 
only ·were there now inventions; they occurred oftener. The po.cc in-
creo.sed until we c.tt<.incd the dizzy speed of todo.y. Ncvorthcloss , in 
the remote past , we cLn find tho beginnings of 01.:r r.1odcrn t echnology 
::md in tho pc.st preserved for us in writing, ''° can trr.co out most of 
tho clements of our socio.l inhe:ritnnco. 

In this series , our intcr..: sts c.s tvronticth century Americans, 
wil 1 l O'\d us to oxo.mino s mnc of tho o.spccts of tho cul turc: of tho 
wcstorn world. I hc.vo bc:rn speaking principally in terms of thr-.t 
·cul turo , Porhc.ps you hnvc r.otic0d thc.t I hnvo not s r.id our culture 

11 progrossod 11
1 but thc.t it beer-me more complo:ic, In descr ibing culture, 

or o. specific culture, it is not ncccsso.ry to c•.-::::.li.lnto it. ricstcrn 
culture hc.s booome the most complex culture the world has yet known, 
I ca.nr .. ot sc.y thc.t it is tho best culture for mun; there is no y;-ay 
f or no to cvt'.lu::i.to tho.t . '.l.'hcrc ;ire other culture s t .s c.nciont c.nd ns 
humnn ::s our own. Wo won ' t be discussing them, but I would like to 
emphasize tho.t humo.n cul turo r-.nd western civiliza.tion a.re not synon-
ymotlc, n cstorn civilizc.tien is our p:::.rticul:--.r heritage, it is our 
culture, but it is only one s cgmunt of tho social inhoritnnco of tho 
h umo.n species. 



Culture and the Individual

Th eodor e Newcomb

Vfe n ow t urn to anothe r phase cf t he p r ob l em cf cul tu:>'.' A. 1:ve 
hav e s een what the soc i a l s c i en t i s t means 0y the terrr.. : i t rP:'.:'ers to 
ways of o.ct i ne; a n d thinki ng v.-h ich a r e n ot inev j tab]_o f::ir h:ur.ci.Yl bei..ngs 
j us t because they a r a hun an ·being s , but wh i ch ::o\.re a1:.-.10st i n°vitablEl 
fo r membe rs cf a e;iven grour be cause of t r ad i tiono 'de 1m'ro a:;.Bo se en 
that , as the wo r d " t r ,,_d i t i on rt i mpl ie s , t here i s some-chi nc, very -tana-
cious a b out cu l t ur e ; i t tends to s t i ck; i t o.ppean ; to have a mcmentum 
of i ts ovm . 

I am 0 i ng to app r oach my pa r ticu l ar pr ob l em by means of a 
crudely put qu estion : vvhEl r e must we th i nk of cu lture as res i d i ne:; ? 
I n group s or i n i nd i v i dual s? In bot h , you wi ll reply , and you wi l l b e 
right , but neve rthe l ess the:::·e are two very di ffe r ent 1,vays of looki ng 

1 -. __ .L. 

a t the matte r. Fr om one po i nt of v i ew the term 11 cultur e 11 is merely a n 
abstr action of the s um- tc t a l of' the contr ibution s of a ll the indivi d-
ual s who sha r e i t , Cul t u r e , t hu s v i 6>.md , is or,ly a conc ept J l i ke the 
concept "mamma l 11

; a ctual l y there i s n o such entity as "mammal"; i t i s 
only a cc.nven i ence fo r pu r poses of looki ng, a t somethi nt; i n an i nclus i ve 
manne r • 

.An emir.cent soc i al psy chol og ist of t h i s fa ith has s a i d what he 
regards to be the final and c.Jnc l us i v e wc r d on t his po il;.t : 11.A group 
does net have &. nervous syGte.m . 11 1'h e r emark i s pe r fe c t l y t r ue and 
perfectly il·:·elevilr:t . Of cour s e cu l t u r e r es i de s in i ndi v i dual nervous 
syst.2ms , and tnis i s t r ue even of materia l cul ture . For t ypewri te r s 
an<l 10co:notives anci radios , r:i.n,l even s u ch s i mple fo r ms of rr.ater i a l 
culture as kni -ves and clay pots ) rep r esent culture onl y so l ong a s 
hab i ts ·\ivhic~1 make the i r usa po8s i b l e r es i de ·i n i nO. i v i dual ne r vous 
sy&tems . 

I r om t he moment that such hal, i ts of a djustment cease t o exi st 
i n i nd i vidual ne r vous systems there is n o cultur e , and even objects 
forme r ly re p r e sent i n,, m:1teria l c:.il ture are novv but meani n;; l ess l umps 
i n the environment . I c n.nno-S tarry lont_,r?r on this po i nt , -ah i ch may 
seem ve r y dub i 0l1s to son:f: of you , 'out I ' l l b l adly meet you wi th 
swo r ds at forty paces on some l ater occas ion. 

Yes , culture r esides, i n t i3 tectmical sense , in indi v i duals . 
But it. c ::m scarce l y besaT cf-to l ive , i n tha t sense . For those so c ial 
metabol i sms virh i ch a r e n e ces s a r yf or the on- Laing l i fe of c;;l tu re , 
even though we t hink of i t a s r esidi nt, in i..r,d i v i dua ls , a r e to be 
found onl y among ;:, r oup s . Al l th i s I here to m<tke clear by sketchi ng 
wh EA. t I may ca l l the life - hi sto r y of cul tur e as i t res i de s in an i n -
div i dual. Just how i s culture a cqu i red by the i nd i v i dua l ? 
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I rai ght short- circuit the nnswer to tn:i s f1'.<3sti::m by poi'1ting 
out tl:o.t it is the end-:"'e<ul t of t::~a.>·ar.::l-E:r::vr 2.•·t- :·:iin,"',, in ·rhe ·-;;:'Ldst 
of a.n o1read.y exii:ti::i1; en".. tu re . B;.rc s:.:cL a tru.i.r.m "!;.y1lC. Ol.'..l:'f .. ~1~;: (;11re 
the d.y .. ·,;J-.nics of the procr.>i-;s, We '1C1.-.i ·c,., k:0w: ::: i.rt t, ··:.11~ t c:gu:i p:r.lcnt 
th·~ in:L<:.~t hc.s for le...:~.-·h.i . .'.l__; up :.u \.:1-.: [Jr')Gc1s of s.cqui:,:. 1..i(l!l, c.:r!d 
secon::l., what is tne m ... ture c f tl:e ri·:--,c,::1as , 

'!'he evi dence i s vE:ry cle:11· r '3g::tr <!ini; th'3 fi.rs":- cf t!:l?s<:! problems . 
The infant beg i ns tha p:-0 -:e-;5 with b:.r'.:. OW.; tcol: or ... re kini ():: cool. 
But by m.aans of ti1~t on.J he acqui-cs o·chors; o.nC. v.i 1)1 t ~1e v!!olc k:!.t of 
them he scon becomes -.rer; ad.op~ a:t select:!.ng asp~c·i~;; of C'il 7'1.re for him-
self . That tool i ~; o.p:;:ie·d te ; or need; or d.i::sii·e. '.:"e rml +un: wi. thin 
i;,hi.ch he f'i.'1ds hi:nse:i..:t· is one v1hich J very fc!"t\T.:a",·p~~-, i~ :··11 ~ of 
frustrat i ons . Soone: or L1ter he finds -chat his ' ''r:l'Jt.S co not ~ 1.lto­
matioally get satisf:.ed. If they d i d , he ·would d.c;relup im~o v1i1at I 
might call a homecform e.l'!'oebe. , with the perso~e.lity of a s;iong;e. For 
.it is in the proc:3ss of m0~~inb frustrations, of sid~steppir-g them, of 
ta.ck:.ng: of findin; detours arounu thcm--?..l.vrays in ri;;irs 1tit of the 
sati.;.:'action of w:::.rit:-.; .. - thai; S);ne o:!" the nest ~.n:po;:ta1!t versona.lity 
cnL~-~~.cteristics develop . Per.sonality is t~"lUZ, in J.arge meo.sur'3, an out-
growth of culture , which serves to thwart the imme~iate satisfaction of 
human needs . 

What I he.Ye just said o.bout culture may seem to be casting it 
in the r ole of the villain of the :r-ieco , ns i!' ic we:re :Jome hcavcn-
sent scourgr, . 'This, of r,0:1rse , is only part of the truth . Culture 
se:rves to ful::.i. 11 J::u.111" 11 :ne~ds , o.s well 8-S to thwart them . CuJ. ture 
never serve ::; i:•.;r~J:{ to -;:;Jwn .. :·t !'..eeC.s; it merely sar-.r:J <:: , at some pointG, 
to di-::-tate -4:;t7-.ii~:'~"c·-'.rc:, .LJ.-. '"nich t~cy shall be ssti.sf1ed. :No culture 
in~-lure.;; a -:.e.::i·.Jv-·:,~.'ic.s.-cir~: .• 011t all kr:ovm CPltu!"eE il'!'pose certain 
cordi f:l0~1s or·-;r.'t:'..r!.:; , c:ui t u re must indeed be thou:;ht of a::; beneficent 
m:r;-:.:r:e~~-rr.t.hcr -);.;-a.ct~df co11-.!itions are inposed. TLe exact::.ng con-
dit,;.,ons tiay 10:1f t.inc,e ~!aVe ourli-ved t~1.eir USl?lul.ne;:;s , excert in the 
se:..se t!·h,t some kird of cor1forrnit~·, bowe::ve:;,-- atav~stic , is better than 
none. J;i;.t .it shoulJ e.J. :>c be notecl tl.at by no means all aspects of 
caJ.-l:ure ~.re butt:·::::. ;-.;nd o~ .>t.c·.c7;i ,~ns. Speech provide:: a good exari.ple of 
thi~: a child :i..s no~ c c·rr·~:n L:.-:a to to.JJ:: (ln;!eeJ , l'.$ cannot be), but 
l.:lngur.ge is useful ii_ the Ge::-vie·.? of' n\3~-:ds .• .;..nu if he Wl..nts to talk 
th<., re is solllJP.')Jtly big one v-er•:~ cu] ar availatle . 

It is nev::irtheless true tha't very early in life d.is tinctj.ons 
between 11rie;ht 11 and awront;" iJro.ys of bo'lavin7, i:..!·e rr..J.de . 'These d.erive 
their im~1or"::auce frorr, t1;e fac'.; that thdy .:i. .tc irt:matel:,r a:.:;sociated 
with th~ prir:1'iry 1.1.eeds of life, ::: <:;t=>~'l...1ot ,l e.:cq·j_ l,e t!· e< proc'9ss at 
leng:+.h in the i'wH minutes E::.t ;ny ciif:JKli'd .• l iut I can sk,3 tch it briefly. 
'fh0 infunt'<; Peods must £..ctu::i..l ly l e t~•:Vi-.;'....:,o.~ ... t..:. bce:iu v:ith, in 
ne e;ative tern;.;. He w&nts , not milk uut :-"3ii"'lf fi"Om lmnt;er pangs . 
which is in"ident:"..ll~r p:ov5.ae/l. b",,' milk. ne -.-.<...r.ts , net warrr,th nor a 
closed sc.fety pin, but th& .::i.bsc;.nce 01· cold- discomfort and of pricking-
?Uin. 

But thcs·~ nogativo wants soon come to be associated ·.vith 
those c-.increte tilin5s -..vhich alleviate them-- in the se:-ne way in "..thich 
we come to like good- tastin6 food vihethe r Vfe are hungr y or not . Non 



chief am0:•0 th<;se s.criu ired go0ds- in- themsolvc s i 3 : qui-ce na.turally, 
t t .:-.t o;.1e of them ·.,·hich i ~ inv.: • .ri.:tbly 1'.)~e::~n't '.k.cvi t!1~ nego.ti:rre nedds 
J.re ad.mi nistered t o . I r efc ;·, o:'.' c .Jn.:-·.:,<> , to +..;·!..:: pf;rso:.i r.,y . hoHt "Ll•e 
c 0rrd'ort i s b r ouc.ht , usual :i. y the m0.t.r11 r or· ~mrse . A .d i.;J-:i s r ·3:rz0n, as 
tl1e child soon di:.;cover!": , i::: nc m;t<:netc:r. . (If ~he ·;;er·"', the life-
hlstory of culture . ..rrul : be !.:ri efly t.01..-..... . ) Si 1~ is a. p t. r5cri of .tnsx-
plicable moods - - thcu}. l ati::1· on the mc'J<.:s cc::11e to be S')rrewhrtt m0re 
p r edictable. Eu-c frc;.m a c;"li l d · s -e~'v vie·:! , how is one .-_c tt:Jl ·;:hether 
one's next move 'Nill be .:;r eeted '.riti~ a c.mll0 o r='\ 11:ao- •10 " ? ·;:i.th a k i s s 
or a cuff? And this mat-r:er is a ll lr-portant to the cl':i.ld. 

l'" . 

Beth psycholobists an':l peopl.0 of common sense heve tended to 
tal·e thi s des i re for ft P}"rroval Ior s r anted , as s:::msthing 11:'1l;itllr "<.l . II But 
there i s no;:;hin0 n · turaJ about i t . It sprin.:;s fro::n t-;..;\1 sour..,es , "both 
of which r'3presen-G p1·im;o.ry needs . uue is th1~ di ect association of 
r epr oof with pi: sic:ll punish"'llent . TJ-:c other, also a.cq• ired, i s the 
fear of loss of the mini str &tions of the i r.disperisable mother . Jror an 
a :'-'rrovi !10 mcthe r i :, th.> o l d fo.rriil i ar v rs011 ·:rho has so lont; contributed 
t c his ccmfort , while a disappro•rinb mother is essent i ally a wi thdrawi ng 
one , ns wel l as a s t re.nge one ; t~1e disapp;·oval carries \';ith it a defi-
nite threat to the o l d - t i me pe11ce aud stability . 

The equation "mothe r equals physical comfort" has lon[; s i nce 
been written in the nervous system of tlie ch-i..ld \1.ho is loarnin~~ to 
respor.d to p r aise a -a.(1 r eproof, so thr~ t the mr:ire prese:'.lce of mother is 
a c;ocd i n itself . But that equa;.;jon ic r..0w seen t o be inaccurate , and 
,vi th further '3)~p0rience he mus+- have recourse to a '-? i e;her mathematics . 
Tiro new eq•.mt .i.ons t}1e r e1 ore tak~ tl-:e place of the f o rmer one : o.nproving 
mothsr equ o.J.s phys ica l comf'ort ; :-i.nd c:i s<.p_:n-ovln ; motf'le1· ecuali::: locs of 
physica l ·~or-fo::--t . If all thi c s'9omr; to you to :nake of the chilu. l i ttle 
more tha.r.. a sell·i:::h ~.nd scl:errtin0 br~"\.t , I st'3.J.l ha-ve to conbratulate you 
on yo~r per~pi<;uc ity , f o r even ·'-t his most l o\rable that is just what he 
is . 

The c _-ms oouences of t h i s c:m s ce.rcel v be other t l:nn those of . u 

c onC.ict fo ;: tre c"l-iild , aa<l this confl i.. c.;t is of the gr eates t impcrtance 
for h e t:~ ~uJ. ture and perso:r..alj ty. Luc i t L:; a cor.£lict , ir~ most ca.ses , 
!.:>etiue E- n h ,o u:"le<Juc..l fo.-ces . ·.rile the outco·:'1e is predictable , in a 
statisti.cal ::>nn:::e , the metLod by vr}·_ich the outcol""e i s aci1ieved is not 
predictaole . '.!.hus it i s almost a fo r e[_;0ne co:r.clusion t11a t a child 
brou.;ht up i n our society vrilJ ~at apple p ie ( il' he eats it a t all ) wi th 
a frH·k , e.t t lie e11d 01 a :riea.l , a::;.d with0ut mui<:i n;:, too mur·h noise '"i th 
h i s mouth . he does +L:u::- becB.t: se it has b<>en th·~ path of' l east resis -
tance 0y ·wa~1 oi.' sstisf'yin._, hi::; bodL:_~, !leetls , u11.:ler e ,_;iven set of 
cul t ural cond-'..tions . But -Che kind oI' µerson'-'-l i -·~y characteristics ·:;hich 
he hJ. s developed in co •1fo::.;r1i n 1;, to these and other r equirements is not a 
forec.or.e c c r.clusion . Hence WF: have i ndi vidual riiffe r ences and unique 
p e rsonr,lities. 

I am not sug&estine; of course that d i ffe rent methods of adapt -
ation to the str".in5 a:-Hl s 1;r esses 01· 0ul tur al requi~ements are the 
orly cause of' p e rsonality c!. i fferences . The adantations are made by 
orgn1·1ians ·;1hich !!ave already developed d ifferently because oi d iffe rent 
he r editar y bef:;inni n.;s . But the function of t he hereditary forces , 



briefly s-c.:ite<.l , - re ;>. l 'Hays those of a li1 !l tin'- na t ure : he·:-ecii tary 
cc~id iticns rriay s l.y, 11 ·rtou shu.lt not," but n-.::vo.-_. 11 Thou s!"l:.1-t. :: The 
actual character .;.stics c.~ sny pe.rs0:':,1:t.1 al·f. i~J:::..:,ys r1e-i/",,lo;-ied in 
r e ~ pon-e to "nv ·LrO"'""en+-" 1 f' .-.r c. ,,. s ( ·•1e" r .- ,,., ,. ch.; "'"''l v c·"l-:-" r'• 1 'ne" ) C> . -o, l'.I • .; .~r: '-'"-- _ ...,. _ .,, '. '• _ t.. .. 1- ... b ~.-..&. \JJ. J \At. ..... -"· (..-. .... \,, .., 

withi n liL1its s 0t by h i:- reditary C.JP1 L-h.ons . Thvse h.,rcd.i~c.ry li1;iits , 
of cou:cse , alro have ci. v<;ry r;~· ;:;at de-t.tl to do with iwii-vidual differ -
ences i~ persona lit y. 

-.vr: .J.:-e no;r in ".\. bettur pcsition -C<' get a p <' r specti\'e 01' the 
rroc.ess of accult,u~ati.on. T!1c 1·a~t thrt n child i :: brou::.hc u~ i n a 
t,;ivcn cul-::.urc, .:u;d net i.1 G, \roi d , means th:.t he i s perr.:i-cl-..,d to lock 
c, t most of the o bjc cts and ovents r• r ol'ntl hi.Trt fr cm orly 'l. cc :·t lin point 
of viGw. Th:.i~ , if one is u r.•.os lem, e.. p i.:,, i1 not m.E-rcly a cert:t i.n 
cbese quadruped , but a s~nnb0l of ·~<A:'b::.mnt and pP.ri1aps of" tcnpi::ation. 
If one is a southern- born A.rnt;rican, "l. Negro i s not m1..rely t~ houvily 
rig~ented hUFlan, but U. S<-lperic.r Sert of automatic Yi£1.Sr.in[;- J'Ul...C.'ille , etc . 

Culture is .:t pai.c 0£' rr.u.rny- r risme cl s ;:>~:: tucles , providi n 0 a 
specifi€d r .ne,0 of v i sicn for every o'.;ject that i s vieweo . It is 
cL.pped ori the child ' s cy0s :::..lmost ct birth, and ::ew th .... re 'be whc 
s J., ift or remove th< pri s">Tts . Ai::cul tun~tion i s -cr·e rroces0 of learning 
to use the spec+.acles. Tl·eir -...se fr riu -..lly C;Uicrce:1 ty ::oc~al 
pressures ant: b:,' out J em:...nds to sat isfy our cwn needs. I f , in this 
fi"'tire of speech1 to be hn1.:l.:n i ::: tn ·be possessed Df vision) we s hculd 
be 11ind wi thout the SP'~ctacles . 

The implication of t~is 1 of course , is that humar.- ness is s ome -
thinb a.cqu irf'd !'ron one 1 s e2wiromnent . 'ihe•re is but one 0.1 ternat.ive 
to t!1i t undi:-1·st_,_ndin5 c f the word 11 hUJ11an , 11 n£Lne l y , t°l!at our 'bodies are 
d. i f f'e r en'tly ccn:;tructcd i'r0m t hose of o-ch6r livin,_, C!'eaturcs . The 
latter stateme::it , o f cc~r:::0 , is tru~ , and wi thnut th,'.':se speci.~ica.lly 
hll1r:an biolo....,i c'.l.l cha r acteristics (particularly th\.~ 313 a.ssoclated v.-ith 
speech) ·:rr' should :ict be able to r..cq11 ire a cul-cure anc~. becor.c human . 
Eume.n- r:.esc , in othe r vrorc'. s , deman-=:s both a set of biolo·~ica.l charac-
te:r-is t ics , ?lr.d a. culture . '.~he a.ntececemt biolo6ica.l co;di ticrn.: say, 
in effect, 11You r.>ay 9-C(!uire human- r.es::: , under certain environ."-='ental 
conditions. 11 The cultural r.ond i tions say1 "If you have th<:. requ.i.si te 
bi0lot.,ical ccr.di tior.s , you must de11elcp human- ness . 11 That which is 
commonly understoo'l by the ·uor d "human" is necessarily acquired 
thrc·clc;h cul tt1re . 

The re is an Gxceo<linsly ~nportant corrolary to this . None of 
us owes our human - ne::;:; to cul t ure - in- general. 1 a.ch of' us ,_,.r o~·rs up 
in a pa r t icular cu) t ·.lre . I n spite of' cP:ct9.in npa t riotic" cJ.octrines 
to the c ontra.ry, all h 10vm cul i:urr:~s ru ·e a b'mt eq'.lally goc d f or the 
purrose of uevelop:.ng; hur.an- ne::; s, but noverth·Jless they are all 
different . Since mcst of '.I'- partiC"i1;:>te in but cine of them, it thus 
results tLat in spi t8 of o-.u· r e cent r.1uc!1- v:;i.unt€'d fa.cili ties of c om-
mur.ication, mos t of '.l s are quite oc1;,,_-ious to the exi stence of other 
cultures . I do not mean, of course , th9.t we io net knovr t hat they 
exist, i n the se:cse that we could answer questions at tLe end of the 
chapter ir. the geoi_)raphy te:::t . But 0ur 0wn c:iJture i s far rr.ore deeply 
i mbE.:5.rled than that . As I have triE>d to say, so adapted have cur 
perceptive proce:;ses become that all interpr etati0ns but one are shut 

11. 
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out at th~ t source . Our particuh.r interpret::i.tion of the object er 
event ceems to us tc inhe re in the objec~ or ~he event i tsP,lf; i t seems 
to Lave objective status . 

The corrola.ry is simply this : hunw.n- ness , whicl. actually does 
emerge step by ste!'.' with culture , comE.s almost universaily to be 
identified -.-;i th my par tict:.la.r cul t.ur"' - 1o I 0bserve that adults t end 
to limi t their sexi.1n.fatte~Cfo-~1i:; to a sint,le mat'3'? 'l'J-,en I c0ncl•1tle that 
it is hur;mn nature \re.thcr thm the nat'.lre of ir.y culturt") to be MC'no-
ga..-.ious. Ln.ve I notj ced that ".learly e\ery one seeks to acq11ir'3 material 
possessions '? Then of cour3e posse::siveness i s r octed j~ h·..:.r.an n:Lture . 
Does recorded histcry (that is, of course , the h istc r y \~hich fal ::.s with-
in our o· .. ,rn t ra.di ti on) tell a story of almos~ uninterrupted v:a.rs ? ~>/hat 
i s simrler J t herefore (or m~re erroneous) t han to conclude that it is 
human nature to 60 t0 war? 

Ii we take the limited po.mt of view that whatever customs ha.ve 
b~ c;ome inbedded i n the nerv0us systems r-f a 0 iven brou·1 of h'tr:lnns at a 
i:.·i ven time r epresent hu::i.an nature , very well. In that ca::;e hunnn nature 
i s mono;amous and polygar.01.1.s and polyandrous; it is possessive ant. sub-
limely indifferent t0 materj_e_"l posse::;s i ons ; it i s warlike o.nd c·_,11;:Jiliatory . 
If human natur e is to be dei ined in ter ms of cul ~ure it is .. afl o!' these 
thin6s at dive rse tines and places , I f it is to be defined i n terms of 
the least ccrrtl'll0n biolcgical dencminatc r J then it i s none of them, fo r 
bio lo~icul ccnditions d i ctate cnly linitati ons (thr-u shalt n0t 1 s) and 
never specificatior.s ( thcu shal t ' s ) . In eithe r case human nature i s no 
one of these things rathe r than i ts opposite . 

Such are the co~1clus i ons which emeri;e from A. consideratic.n of 
the process by which i ndivi duals acqllire culture . One other c0nclusion 
is al::;o su..,0 ested, and i t need.~ to be examined . I have already sug-
~ected that cul i·ure tends tc per s istJ t hat it a.p1 ears to have a momentum 
of its own. Is this due to cl:ri.racteristi cs of i ndi7idual s ? Since 
culture , a~ a.ny biven moment , res ides in the nervcus systems of indivi d-
uals , a:i.d since ne r vcus systems (particuln. rly those of a dult.s) are 
notoriou:>ly re sistant to chanc;e J ·would t hi s not account for the slovf-
ness of historic '1. l change? And doe s not thi s therefore i mply the 
11 i nevitableness rif ; radualism11 as the necessary temlJO of social chanr,e? 
lt all seens ver y simple a 11d lo..,ical , l)µt the answer comes out wrong . 

The f a llacy involved i s J as a matter of fact , -re cise l y that 
wh i ch I have just ment i on<?.d . Res:istance ·i;o che.nc.:e ma:J i ~self be a 
consequence cf a particular culture r ather tht,n a biclo0 ica.l necessity. 
If human ntlture "'ere i n.herently re '3istar.t to chnn0 e there ·would. be no 
n eed of the multiplic i ty of" sanctions which surround a ll approved ways 
of behavinb • The very fact that i n spite o.f ri._,id reinforc0me:n.ts --
e . g ., law·, reli2,i cnJ soc ial pressure , etc. , etc •.• - -customs do change , 
and sometimes very rapidl y J i s clea:c evidence that there i s no pre-
ponderance in human natur e of a ten<J.ency ·;;c i;o on dc i ni:.. t he same 
t hin0 J over t he oppos ite tendency . Tendency to seek the new and 
diffe reLt is J indee d , as characteristic of humans as tendency to con-
tinuo ol d und familiar ways . 



-

There i s , moreover, another reason why 'Ne may net ascribe re -
sistfmce to chan"'e to hllman na-cure . There is h~~:rdly a pr.ase cf eny 
f; iven culture v.h ich d0es no t scr7e the pecu! .iar ir.terestz of s0ne 01i.e 
or more f,roups within it, So.:: .'.al che.:ni;;e , tho ~ef0 :-e, is r"o ;natter of 
mere acsde~ic intere s t to su~n £ TCU?3 : a~d •·f cou~se it is no accident 
that almost a:..1y propc.sed cha..:-~:::· ;:ieets tb:i e..<:J.:i-rc o:;po:; i tion of in-
terested c:;roups . T>is is th~ :'.'lore tn;.P, 01:-;c:;-;;;,..,,, , in h:i !::>l.ly ccrrplex 
cultures such as our o•.v:n . Pre&s~:re::; of ve>c;t.co. }n.-;erer~:s He$ a sig-
nifi ~ant part of the recoreed h isi:;ory ~f a ll EOC~el g~:upsJ frcm 
p rimitive p riest- crafts to t~c modern indust:ri~l ccr?crat~on . 

Such br aki n,, eff'ects i;,pon c u.J tural changes ·:.±- ic~ w:-uld other-
v;ise occur have been ilr.mensel;·' speeded up uuri.n1:, t.1-te indu.~·:·r·:La l c:ra J 
preclsely because the incrC>etsinb te~po of tech1'.o:; o __, ic'.l :i t.1Jv u.ce has 
increased tre number cf cnl tural changes which seE:m d.:·sir"1-bie to those 
»»iho have no vested inte1 est in the status quo . Ind.e-3d .• no th; ng is more 
characteristic of OU!' O',ffi eroch tr.an t he pervasiVC.CCSS of CC''1te::ipo:rary 
prop!'l.Ganda . I think there v:ill be few to <y2,!·r<>l with me v.rhen I s ~y 
that the hu~e preponderance of recent propc:.gfl.n~li,,_in our :::rwn ar~d 1i1ost 
othe r countries , l:as b<:lcn frec isely this nature . ·That i s , it; serves 
to strengthen cur resistance to change of scr:ie sort. Fe::' you must 
r er, en:ber that propag ,~nda ( e7cept under condition~ ot cC'>rr.pJ.ete c E>nsor-
sh ip) is in e-:;sence thn.t ":rLich is not le.belled az such; thP r~ is no 
conve11ie 1~t "advt . 11 placed at the end . Anc of cnurse t}·1e reas0n why 
we so fn?riuently fail to r Pcocni ze it is .jus-l: bec2.~.lse some p~·esent 
cust0n.; ~;ricl we take fo r gr antecl anyho'.v; is l auded or d efer..ded ai;ainst 
pc;ssil:::.z e:ncroc.chm.znt . 

To put the matter somewhat differently , exhortntion tcward 
cultural ch<.i.n..,c;. i<: ::.._;.;r.e,!i3..tely suspect , and therefo;,:e reL tively i n-
effective .. Ylh")n'Hs t : .e ,:ixtclling of things as t :"ley are is simply 
accepted s.:;; s<-1-:·- ('Vl~, .. ir:t truth a:.d so fulfills its purpose perfectly . 
"..e c a!l or..1y :o:)cc.•ll<:tF ·1s -;;(' ht.w r.iuc h r'3si::;ta.nce to ch~nr;e the re woµl d 
be in -;·~e <.:.t-:;:1.~•" o:.' c_.,.,y ::~·c;:i(·~ga.nil a , or oL.ber delive:·ai·r; pressure ; 
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by ·;~ sl:"'1 :.nc:;c !":': •t,;, ;:t .. t rr.~gt•.r".lJ.ess 0f' the exact answsr , it is pl.ain 
thaG ex.;.::.tiri;, ,-,.,.;:.s+.;:in<;e to 0hun1 .. e can r-ot be assit;ned to a.Yly i;i.herent 
t end;..1.i:.y i:1 tho >.u::in .. n s.ni1nal . It i::: a ca:refully nurtured tendency. It 
i s , in short , an a. soE"ct of cuJture rathe r than of biolo5ical disposition. 

ki: me be mr:ire e x:9l i c i t , a s I do not ·wi sh to be misunderstood 
on a v.i.T.al q-<~~ti.01: . It 7;0 ll<J. be ::i.bsu rn to ne.intain t h.-=t-:: t he re is no 
stabil: · ·:;;;~ in ·rlP Lui:: ~m r..'?1·vr;us 3ys tom. Of course i i: i s t rue t.ha. t. long 
i ni_:;ro.ined habits t.eYJ.d ".:;o :;;ors~.st vndr- r cert::t.!.n condi ticn;; . And t11ose 
cor:ditions r r o-;ide tr.e c:i:-ux of t;r·e·1·J!ci:ie.nf;-.tf°e.r, 'l'he c0nc.ii tions are 
that the ex-ter-nJ. l sl":ua~· :i.~n rema i n the S'l.J:i'3 , er e :rnenti9.lly so , A man 
who has ~atel'1. nush anc r: ~riC for u r eafrfas-c :=or thirty yt>ar s may b e said 
to be arl.d.i.cted to the hubi t , ~n<1. unde:- th0 sa..-ne set o:· external con-
ditions will r esist ch,m.:;e . But let c o1~ditior.s be so cha1:t;;ed that he 
i s free to si·,ift to e. mrnu o~· ham and egg=> , nnd no resis t r.nce to ch2.n...,e 
will be of f ered . Of' course no one i.·;oulci -v:ant t:> chan::;e l1i s habits if 
the exte1T1a l e~uil ibrium WF re not so upset as to r ender another alter-
nat ive more attractive. 



Just so , the ~lu...,gishness of cultural chant;e woul:i le a m::.tter 
of no conc.ern if the social e ql.tilib r fom had not b0 Pn u-pset. Tl.ere is 
no neP.d of prcpaga.nda by vestod i_ntc,-0.si:;::: in a :::'l:cr.le soei;-ty in v.l~ich 
nei -r.hcr interpenetration \,i th o-:n1:r 1:ul "Cu re~ ncr tecl:.nolo·~i :al cbn;;es 
haYe introduced the need i'or e.cccrr:Hc'1at.;_ne, ch ·111~es il: cu:.;to.rr,s. To 

17. 

sta:~e t!J.e earlier conclu~iion :::"n:evrhu.t n_o-cc co~· efully, i;heu, there is no 
su~h tl:~:i6 ':Ls .:i. ter..dei.cy wi ·;;hi;-1 t:1e hu..r.um 11.er•;cu.J systc::m to c} int, to 
ol.t , osc1•:lishi:-cl. habi.i,,s m:der cha.nt,eJ co;~ditrnm . • Tt i.s t.'"ue -tL~t the 
fe0i 10--:r:.ndJcl f.nd r;e:-ta i.n. t;vres 01' in!'.'9.n~· pctic.:1ts tcnrl to >_· 1.:r:~at old. 
ways ur!<i.(;ff new co:-:.d.i.,.~cns . l t is also "Crue tl:"..r,t cl::i.J dreu r .,n :uia~r!; 

therrsu}-.res to sne -:·n-.. ::.s of cha:::.g"ld ccnclitior.s mo1·e :€:..d.iJ y +,;::.=.!l arlults . 
Bu-;:; the fact r err:ai:rn t!'l?.t mc_n is 9.n adaF·Li-,re nni:"!".alJ ar:.d t:_p:=-..rt from 
cultural pressures at,;r.in::;t change , he prefers to modify his bPhavior 
wi1on it is to his adYantaf,e to do so . 

~fr . Jones has made it clear that much of the m<ilsif''? of our ti.."'!e 
is due t .,, th€ failure of so!"1e of our customs to ado.· ... -c-h_: .,.:.-:;.~1Yes to the 
ne\;ds of €1 rather :iew technclo0 ic:.i.l rul-Cure . I -lo E0t '~·~ncc:.v.:. 1. t a:: 
my task to try i:;c cro?.c.te in you an ear:.y 0ptiwisr.i a bo1,.t 0k:.•1s_i1<[.. ·';hose 
c ustoms . It 'Nill not be easy, end. the adju~tmeni;s v:i11 oJ.· • .,:;.';;r,·e n3ver 
be .i;;0rf'er:t . Eut I <lo conceiv(l it a s r.iy tasl· tr- ten. yo:~ -(~}vt, :rnc,0far 
as l can l earn fr0m ull the p~;ycl::0lo;ic':ll 10'''3 st ~iy ::'.i.~~r(';-; 1, t!!:' 
dL_ficulties do no-r. lie in in..i_ivi r1un J_ hnna!l :::'l.l.ur"!. Cho~ r:;·.:i.:.: ·~~! ir.-
di·:i-:11.:-1 l'umrln bein6s can bo prcc-~(·~1d , ~;ro7idin._. that cu-1. t1 .. r'l1 
lir• ::;;;iu es a•;&ir,~; I:; c:1ange a;~e ·;;:,· ·;.i:1du:;er1 ar; t.o rtodify tho cn4.d:i. ·hons 
Ul~<'(•r -..rir.:h c!:-1i_ldren .;_r13 (,rot! ..,:,Jlt ur . Thei·e a G mn11y o"b:-;taclG'.:' in·· 
Y0 1 -Ve'i , OU t th8 obstr,.cle::> 'l.r·c nnt J'rUnarily biolo, i cul J but cultural • 
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Medicine AND Science

Dr. Wilmoth Osborne 

If you he~r the r~ttl e of bones it is the skelet on of Devi ls dry-
ine; in ':;he clo~rnt. If y:y:.; 2mell b lood it is 'Jlo_;ci 3ht:.d in t h e battles 
waged by confli ct;.q~ Do~!:.e. J. 

11 ~~he g: i:-c-ir1tos -;-; sinc:l 3 advo.:"lce -over :mac'.9 i:o. 00].1troll i:.1g di sease was 
not t he aequiri:c.i; of sr;,1e·i~::.1 i. ng ner1 but t l:.8 ;; i..,,. :rig u·? of s c:::oth i:-ig that 
vm c old--th~ di2 carding of a. fr. ls e b 0 liP.f 0 a So sc.ys a sc,ier:~;:'..fio write r 
of t odny i:Jho str.te3 th1t th0 belief iri : n::rrn:::.T:\;.:--':\l CD. \L;o:; c.r cEseas e 
r ai;he •' thu.n n2' tUT.a l Ol cG S fl") :' d '.Jc.ck the !-.!.-~.;-~-: .; J 3--c-±'- ::if'.ld:ir. i :11?. f•:::l' -t.hou-
s ··· >:·)<.< Of V""' -r ;,-·-(--·~ 1· ·u" br>l ~e l" i S " 11 ~ r' J. •'· ' 'I' ' ,, ,., .: 0 "C+-i ,.., . ...,• : , - !) ;: -,-,,.,ine 

(..!. .•- ~· J c,;c.;.;. 1,) 4,) .. J \ ,1 '-'·-..1.. ·- (...\. l.. • '-' ':,_.,~ - '-'lV V 1... !. J ..i. .,, .!. I. ..!.. '-''-' J. 

f o: a0tion '1 , If in mec'. i e;o.l histary the us0 o"i.' tnc sc:"u:>::lt ·!. .:~i..G inf: th'J d ho.s 
im)lro: ed t ho wol fo.re of r..::..nkind by r ed.uci:::i.P-; :Ulc:sr: o.nd. :;:--:rovr;n~,ing di-
s 00.::o Urnr; len;:::t1:or. ing c;~e apnn of l ife ~ tlion •~ro wo r.oT, j'cl:?~~J.ficd in 
co.U ing c;ho s0-:.cr.tific rnot!i.od c. t1·110 guide :L'or o.<:i:j on? 'I':i.J s ·:;:..:mtific 
m..:: <~n~"J. s~Y1..:tr; n o doe rs ::in any phcnorr..on::m c· ~· li1~., r:G' c ~ r!.c:i:i;tL '.l.r:.d hc.s con-
t~ ~1:1.l';o.1 n~ost unders t and. ~. ng of t ho so phc·:10:--ir·r.c.,, '.:.'l10 h .1.s"sc1:·y 0f modicino 
sho1'~ s r:.}.lY :f:'r .lso bel i efs c.nd in uctuc. l pn::. GJ;:'.. .:,o :!.:.:.thi s so - cc.~lod. llscicn-
tifj ~ c . .;r. ' 3"..:i:i.J is r ot o. rdod and runs into do c,d e"1Gs oy ·clcc clinging of 
rr.-:i.[,~ . - · . nq::on,ti ":;i:ms c.n_.: controlle d philos ophi e s which l ca.ve no r oom for 
c:-i::..n;o CJ " lrc,,.,-d-_ i :ri tto C.oYo l opment of l:no1·;lcde;c. I t -:-u s t it is unno c-
OS 1''1.H'Y tr1 9c<,_::i.t out ir. 1n.ssing thr.:,t I us e the word s t:·uo o.nd fo.l'3c nbovo , 
i n t~-ic Gel~ y son:-.o -::h,-. T. n:;ic:r.00 ov or uses t ho s o t orn:::;::--L c , 1 D. -2.octrino 
is :f:1~ ::;;o 1-:·h•)".", _;__ ·:, ;-~ (:·U\> ::.o c; c Jnform to tho empirical obs e rva tions of qu!i-
li fie, .. . :J~ ... f: 1.' _~ irc :·r" ::.~1~ -\"""l.co 1rc r sa. . 

'.l:'ho r;·t-o•::" o;' ·wJ:1.i.c ino r uns through c.11 recor ds of forme r s oci ety 
a.::i.r'I, jic 0 c\~·O it s·~l ·:· i':i oL·,cc- "':hnn mnn, Dino saur bones }. oo.vo r occ:;:-ds of 
i n-~00 ':;j o::i. ·o c •f'c~ c· ·.w..:.n :.:.2.-n_,0 -~ o r12.kc t oll - to.lo s ig:1.s of l1is j_ll s. On the 
1Yoils c.f tnc c'.:.:1<)'3 ,,£' tho C~·o ·-~·Jo..gnon mo.n there is o. pi0t'..1r 0 of who.t cor-
ro~·pon:i: ' to 1 'TL')'·,.;_ .-; ~i. ::1.'.) mo.n11 J ·ci1o do ctor of primi ·~·- ivc pcop l cr, . Tho code 
of Hc..rr.~.iu~ · nbi 2!J0fJ B, C0 r oc'Jr:i s f or u s tho..t doctors YrC'l'.'v c·,rc;n th .. m o.n 
11 0~:g·":C!.iZQ(~ borl~f of' r.'.G::t \1ri t11 S -:,o._1_cc; o~:' fcos f or pc-~:~·tir;i_l n.r sr_r:·\r-iCOS to 
mo.n D.:::-,d bco. c; i, :t ., T.bc~ i.. c. :~ .:10, 1. ~10 h'Jn l in1; ::u t n. ::;.d <: c H ·:lco, i:.-;.s bo~n a. con-
tinu~L'.G c'"t:.ltui·.:i.l ro~:. ti..~·or.d. rum-:i :r;c: c;hr ougr1 ti1c !nn.~~cr: .. a. J. 0:· ;::c ... io. l humun 
g:c owd·1 o.nci 1n;-l koe f\.n (; J.: '.;<::}.Jcr,t s·~u(:y f':)! ' '..L'ld.c:-::;tnnc~ ":.. ni'.~ both sc1oncc o.nd 
cultu.re r.s ~c.:' ir_0d i11 :1".'cv i ous di:;cu:-:.:2.o::ls of th l.s :;e r1 c0, 1'ho o.ccumu-
l o.tc d knowlcri~~;8 of mou..;.r:i:i::.o not only :L> c. pr.ri-. of th0 cul turo of society 
but o.:iro cdfoc ts the e;uh.uro o.nd :. n ti..:.r:r:, is i:,ff'oC'toC. in O.Villir:o.tion by 
othe r ·c:i.1a.scu nf t::w:t c·J.J..J·urc o.r:.d i.!-1..·::.:·!' :'.. r.tc rr0° . .:-. +; ~ ,-. r..s . '.i'ho :" o l~,tionship 
is r o'flcct,orl i :1 ti10 s~~~c-Co cf publ ic ho:1. ~ih. T'ntl ir. ho;:i.l th r ofl eets the 
o.p::_:ilicC'..t~ c ·1 er c.so of sc ientific ::;1cC.:t.ci.r1c ns wc~.l ::\:o tl10 b oliof in mo.gi c, 
s 1.J.pot· : . ~:~.t i ons c.:::.d donons . Tho v:if,h fQ:· :-.cc.l.JJ1 ::.n:l :;;.1.:;roncth K0ops mo.gic 
o.L.vo c.;:; :;.roll ~~ 0 fux·nishos tho c..uthori +;J for tr".0 o.ppl ic~-..tion of scion-
t ifi c :modicino. Whether u scientific 'rqpothesis p r ov-c s correct or not 
is often c. r.-1.nttc ::-- o f life c.nd <loo.th c.nd in tho end tho f c o.r of doc.th 
invite s t ho· hoo.lor who cun roully ho~ l o.nd prolong life . Those of you 
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who saw the Life of Pas teur film remomber the excellent example r,iven 
there of this very point. h.steur r1as gi-.re;: s:'.:!C ~i 0:1 ,..,, t~r !i.is serum 
for the cure of r::i.'i)ios on tl':e li -c-clc boy o::.ly ·-.)c-r.u:-:.; ri'.c n.)fo Jr c.r..d 
physicians kneu dee.t:1 y;c.s certrin v.-ithout ~1 i..:\ l., '.i'~~:-' ~:'..d ::10t believe 
in t:w effectivene3s c~ the scrum o~· i t:J unde:r-·~y.'.ng prin(;lples , but 
they bcliC;7ed non~ in the 1ne-,ito.biE ty of do!". th ~ 

f.lt~1our;'I! o.ll for::n.e- cuit1n·er. ho.ve influeuc.C":i tii1 grov:-th of 
medico.l : c _ ·_nc0, i ~ ···t\S t.o-'; u:1~.:;i 1 t:10 d.;f;•ilJ."'I o.t' -tr~-.::.~::. onri l h• .~'!-ne ­
do~ "ll rut:iority w~s o-re;r·~:11;~.;-"rn fur t:1e a.vthor:.t~· of -::ro sci.on-:;ific 
meth?d bnsed on ObSOI'V'.J.~.!.cn, nypotheSis_. C~cpcrim·.~.'t'.b ..... n :'.n·: r<:.rhcck-
int; of rosul ts thc.t vrn }L,.Yc m.n.C:.o r.co.:..;urr.blc go.in., ·~~ -:~ c ;~r :-i'ta '.;l-1 , 
sc:i.cntific medicine hc. s h['.d to vri n its vmy l\gc.in.:t tho o.u'th0rit;y of 
custom c.nd prejudice, 

Tho Gr eoks co.ne neo.r cr to tho moder n ~pprocch in m0t.ic~l sci-
ence thc.n nny other culture of v1hich we ho.·ti:' rt.ice.rd, 11 Gr('·oi< l:1edicine 
culmincted in the school of Hippocrates 420 B, C. with c. theory t.nd 
pro.ctico of the nr t somcY.-hnt r esembling those -·1!".ich r.ro c1r:r..;nt todf\y, 
o.nd fnr in r.dv,.nco of tho idons of c.ny ir.torvcnini:; c.:poch 1::'.11 r.odor:n 
ti:r.ies c.rc npproc.chod. Their physiology, unl:.ko 1;} -:-.t of !-..ris'.;c"clr. ~nd 
Go.len, wc.s not co:::cerncd y:i th fL1:::.l cc.~ses · i ~ d0c.l t ::!ore Y::. th ~cw 
thc.i: ,·:hy, ~nd T;c.s thus no.:.ern in spir::. t. '.ir.e uso of o~ptri:,-::t ~.p:>cc.rs : 
fer ins· ~.nee, tho H:.ppocrc.tic rri tor cor.cc:-nec~ ;·ri th c::;~ryoloc: :-.dvises 
ti.10 i::·t. ,; n_-.,"r tc ope!: hc:::s 1 cgt"S dc.y by cky c.s inct·oc.tion proccGds . 
D~ ::.cr.~c ,,. rs rc:~:.on~i c.~ o. proccsr: s 1.1.bj0ct to nct.:r-,1 1::-x:s . Tho in-
si i:·tr~•:-c rn :n.::.r..l··;;c ob:-.··:""Tc.ti.on c.nd cc.rof'ul interr:·o·~c.tion cf synrtor:>.s 
po::.n.::.:'~ t.10 ·:~y tc _,.:Hi~1:l clinic~l ncdicinc, wtilc :?':'lC.ny d.isc::-.scs ,·:ere 
c.cc u.,..r,t. .... ::.,., <1.co:;c.1i11.\d :::1:. t:1.ppropric.to trca.ment indicc.-C;od. " (Dc.mpier -
History cf Soicn~~J p, ~9) . 

lTn:'cri:U'1.'.t-:;:.,y-, -'-.he scientific npirit of· the Grocks lost its 
inflt!G'(".C'G Gll ;;1,r..: 0.:'~c: rj.:; !' :;- ~ ,·,ns the Ro1n~ .. n, &r .. lcn, J.29- 200 A,, D., , "';:ho 
dc·~·.i:!~.+ iC: 1m6J.c~u lc:~ .rnj ~:.~ for 1•100 yo:'.rs. 11 •H0 sy.:'tcmntizcd Greek 
c.r':!t 1!.: ... ,:::~l c.~:'l r.._:d..'1::- l L110i:•! .. cr.trn t'.nd u:1i+,od tho divid;;d schools of 
mer! ir;~ r•u .. 1 :..nt i:, y·c.s f 0:·· dc!,l';;'.1.S deduced wi ti1. g r oc.t dio.loctic skill 
f~o;1 w:~o:;-Lr·o th~o~·ic&, l'!1.(C.fo-r-'tho c.uT,hcr~ty ·with Yrhich he expound-
ed rhO'!l~ t:l [,t ;10 b00t'c:"1.0 f~:Ti:.0 1lS , end llo': fC'!' r:::.s obsorvc.tions end CX-
pc::-i.l':lC'll"~z. or :r.:.s ~rr.cti .~~l nl:ii] 0 This the is tic ntti .l;;udo of :nind 
a.ppot.l':''J. !Jot'.1. t:- c:~:·istc::dcm ".nd lslc.m, a.nd pr.d;~y oxplt.ins :iis g :-:-ca.t 
c.n<l :'..": 1 i:r. ~rJ'=.: .. 1cn~o,·1 (!::~::-::)c.vr) Du--ini: -chc .,.,::.cd1..0 acc:3 -.;:10rc nc.s 
nuc!1 c0:Jc-:i'Jt::-;:tio:-: en ;;rr;::;r. -- --.-t;:on fo:: l~fc '"l.f~-0!· "lC~'.th :-.1"G. -;:;}"_is x.dc . . ~ 

men :i.::;~i:'"cro--;f; to 00:-..:: t.:.cr..> of liYL1i; iu th:.::: ':or.!.C. , "c::io or.c hr.s 
s::-.id; .. 11~ ';::is U."lfa.vo~r,.c.lc ~:t0diu."1 for :.ts gro-.·ith s~ionce Y::::'.s sinply 
di:;rogc.rdod~ not in c.ny 1-.ostilc spirit , but, ::.s l.4llnecoss::-.ry. " 

Vcsc.lius (1515- 15134) often ct>.llcd tho 11 Fc:thor of Anc.toey" , r o-
vivod the scit>ntific stuciy of mcdicinoe I:o ,·r.::s ostr~cizod , snubbed, 
a.nd rid.iculc;i bccc.:tsc ho de.rod to contrndic~ Cc.le:"!.. Vcs~.lius tc.ught 
o.t Pc.due. a.nd f!UO).i..;hod c. bool: on humc.n :.:.:1::.tomy be.sod on uctuc.l nuner-
OU$ d: SS~•.tions Of tho hUr.lC..11 body ~.nd thus discrd.i toci the a.uthori ty 
of 'Go.lcn, '\Ihosc di.$scctions hc.d boc:n o.lmost entirely on a.nimc.ls yet 
·whose tec.chings donina.tcd the study of huma.n a.no.tony ove r 1000 yec.r s . 
Hervey, Engli sh physicio.n (1578- 1657) too do. r ed to obs erve t.nd 17lllko 
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c ctuc.l nnc.tonicc.l s t udios of r cpcG;.t cd observc:tions , di ssecti ons ::.nd 
cx.,erirvr1ts on humc.n r.nd o.ni!""' ... nl hcc::--'.:;s c . .n~ by tho puhlic:-.tion of his 
bo;lc on the c ircul::ti on of the l:: l ood throug'.1° the t.oc.rt shor;ed Gc.lon 1 s 
c oncepts of physiology i':-.lsc . 

In the 17th cc:r:tury 110 be1;in to sec o. nor c r o.pid. enl::'.ri;o:::icnt 
of the scioni..if1·J 8;.1out"'..:1.i ,;:;foh lip to nov; hc.d boon :lc:..lir..c "..bout 
pi:: k~.ns u;~ c. n.:r:.· b:.. t <.if cl0::.n r,no·•: horo c.nd tnorc but i~1n e of-\;en c.1 -
mo<;t ...:onl_Jlctcl :,· c.:-nroycd or r cC.uced to di rty ice by tho prc~si..:ro of 
dor;rna::; , -.ritchc1·c.fi; c .• 1d suporstitior~s v:hich flourished. The Royul 
Soc,iet y of London fo r I r c:aoti nr.; ?1".tur c.l K:ionlodgo w:-.s cr.c.r~ercd by 
Chc,r les II i n 1662 , o.1~d i.::1 F:cc.nce in 1666 the c0rrespo:1u.:i.n:; .Acc:.C.cmio 
des :jciences vms founded by Louis x-:r..r , "Their infhwnr:e in s ect.:.l·ing 
c.dcquc.te dis cussion, focus:;ing s cienti fi c opinio::i.t :-.nd in r.i.aJr-in.; 
known the r c sec.rchc s of their no::nbcr s hc.s hr·.d nuch t o 6.o ·rr:i:~:h the 
rc.pid gr oYrth of sci ence since thei r foundc.t i on) c spoc.:..r.l::.y r.s r:1o::;t of 
thorn s oon began t o i s sue pcr iodi cd publ i c:-.tions. 11 (Dn.:npio r 161) . 
But o.l t hough Chl'.r lcs II chc.r };crcd tho Royc.l Society., he r.lso prc.c -
tiscd the lt.yi n:;- on- of - hc.nds to cur e the di sc::..so knou~ then :i.s the 
King 1 s Evil , s croful r.t , r.nd to us o.s tuberculos i s of tho glr.nds of 
the neck. Tho ki ngly t ouch v:c.s pot ent, f or EdY.·c.r d tho Confessor i n 
Eni;lc.nd t ouched for this dise.:-.so i n tho 11th conti..iry :-.nd the pra.cti co 
conti!luod i nto the 1 8th century \-;hon Loui s XVI 11 to~chod" 2400 sick pcr -
sor~s on the da.y of his cor onr.tion. This pote!'l~y of •_:ouch hc.s ni:nt 

pr.~sed f;-cm I\.oyc.l h:.--.nds to foot and spine ::ir.nipulr.tors, t.Ed we o.rc 
scill c-:::Y'or-L-od 'uy .9ivinc b l ossint;s ond c.mulet:i . The trc:ltment of 
discc.so :"'Ln fc.r bc·hi~d tho krJ.oul cdgo of tho de-.~: , r.s it s~ill docs 
thrcughou':; tl~.o u0r l d 0 Tho fi r st London Phnr mr.copocic. , printed in 
1618, ill~s·:,:;.·o:ccs the trr.nsitiono.l stc.tc of. medicine o.t th:'.t time : 
Quinine c.r.O. ::.c!·cu1·y sc.l ts ·wer e listod c...m.onG the. 2000 roncdics 1 c.s 
well a.~ "pilJ.s · J:-~.~c of vipe r fle sh , dried l unf;S of foxe s .for shor.t -
ncr.s or br•'.lf'.t.h. f;''OU:;:d UJ.; .j0\'!0l S 1 oil squevzod fro:r;: br ioks _. bcr..r gr eas e 
to g:i.·017 ... tu:·, r.nd :::r.o.ke oil t ·'.) linbcr musclos , :moss sere.pod fro:::n tho 
s.l;i .. dl of c.. con7~c·:; l1c.n;;::..c1 in· chains (c. populr.r r cnody) , crc.bs ' eyes , 
h:iofs of c.niie:n-s, fly spccl:.:s , th0 du..11g of nc.ny diffc rcn:.; ki!:ds of 
o.r.irr::1.ls (C-:1'.'v':'od.ilc dung Y:c.s cspccic~lly b<..nof'ioio.::.) , hu::"'lCn cwer.t , sc.l i -
vn. : spido~s 1 w0ts, snc.kc ski::is , l ice , oi l of puppi es boilod Tri th c~rth 
"Vrorns, c.nd cc t - fo.t oi ntrilcnt J 11 (1k.ggc .. rd , pp. 268- 269) . But ;.;.].though 
tho nicroscnrie w::~s n0-C be;inG '.lscd to di<l[noso tho s tr.to of the pr.th-
ology of the ti:.::sucs or tho typo of br.ctcrir. cc.using diS:)::l.Oe bocc.uso 
no one hc.d yet gone this fc.r o:i. the r oc.d of mNl:i. cc.l lcnO'li' .. oclgc, yut 
thv rr-icrosc~po hc..C. b0cn disc,ovcred cmC: :~.c.thorn·.~;i-:::.1 ne~.surv:i:cnts wo r e 
beginning to be applied to physioloeicr.l i't:.nc-l;:i.ons, These two steps 
vrerc most inpor ta.nt tools i::. tne dcvelopr.:c.at of scientific medi cine . 

Four ycF.rs c.f t0r the Pilgr ins b.ndcd ::1.t Plymouth, c. man wc..s 
bor n i n Englc.r..tl rr:10 lc.tcr took r. :1ost inpo;-tc..nt stop \"~hich l ed to 
better undorst~.ncing c.nd pro.cti co of r.lodi cino . 'i'~ OY"'tt.s Sydvnhc.m studied 
disco.sos c.s 0.i:stinct entities f'.nd c.l tho1;.gh specif'ic cnuscs y;oro not 
l::11ov::1 he dcscribod syr.:ptoms in the ir ch::.in of sequence c.nd c. s socin.-
tod cnch sequence i:rith c. s epo.r c.to di sease . 

In the 17th centur y tho f irst b l c.s t wo.s put under t he t heor y 
of spontr.neous goncr c.t ion by Rodi ( 1626- 1679) ·who showed thc.t i f flies 
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and insects were kept f r om reaching the flesh of dead a.nimo.ls no grubs 
or maccots appeared in it, P..nd later his exf>er iment '::as repeated nnd 
verified by Spallo.nzani (1729- 1799) who went a step far t her aud showed 
that vigor ous boiling destroyed life and if air nas kept out no life 
deve l oped in the materials boiled, This fact wa.o later brought to 
practical concl usion by Pasteur, r;ho so ef.fecdvely applied this prin-
cipl e to wine ma.king. Naw we drink paste:irized milk (if v:e don't ·we 
should or we are :10t applying our scientific knowledi;e to disease pre-
vention) , 

'r'fe jump now in our seven league boots to the 12th and 19th 
centuries and nod in passing to Morgi:.gni, 1-.tio at the nge 79 published 
his life ' s wo r k in the first book of pathology (1761) . Just before 
the beginnings of the Revolutionary war l!ph;rsic:.ans for the first 
tir.te learned something of the changes in the body caused by diseases 
and the symptons tha-t arose fron them. " He used r!o microscope and 
that link between mac r oscopic and microscopic appearance of di -
s eased tissues vras I/lade by his German pupil R;idolf Vircho-;r in the 
middle of the 19th century. 

Ile fall on our knees to Edwcrd Jenner, o. countr y pr actitioner 
in England, whose r espect for obsBrvation and experiment led him to 
discover a ·vmy of prevent.inc snallpo;: from the study of evidence 
which physicio.ns h::.d refused to consider boca.use they thoue;ht it 
improbable. He published in 1798 a book only 75 pages in l enr,th 
but it is one of the gr out masterpieces in v.edicnl literature. It 
was co.llod 11An Inquiry into the Causes and Effects of the Variolae 
Vaccinacu, - - smnllpox to you. 

:Io.Gsc.rd - rrTho Doctor in History", pp. 322- 323 : "A tradition 
among t~1c dr.i r y folk<.> of thu countryside led him to mo.kc his discov-
ery. Noi:r and c.gnin J enncr i;ro.s cal led to inocul n to C.:.f:O.inst smo.11 pox 
the members of sowe fa.r:nor 's frunily. And ofter.. he could not succeed 
in gi\-ing the smallpox in this vm~r to peopl e who handled cows . 
1 Thcy 1vc hnd the cor.rpox' 1 sn.id tho fo.r:mors. Thut wns the tro.dition. 
Those V!ho hnd tho disonsc cr.llcd cowpox would never o.ftorwo.rds take 
t:10 sIP.nllpox. 

"Co1·rpox o.ppoo.red in tho d~iry cattle o.s smc.11 puo - fille d sores 
on the shn. l~cn o.nd gi rls ho.ndling the cnttle sometimes ucquircd 
sir..ilnr sores. Beyond the lopo.l offnct which lnstod only o. short 
time, they wore not ill. And yet trndition insisted t~1c.t those who 
hnd had tho covrpox never took tho smallpox. 

"Hero to Jenner Yms o. thrilling possi bility--somcthing sc.fo 
and simple to tc.:.kc tho plo.cc of inoculation. Eut he ho.d l co.rnod 
from John Hunter the principlos of science. Ho could not jump o.t 
conclusions ; ho must obtc.in p roof by oxpcrimcnt . 

"In l n6 cowpox b r oke: out on o. fa.rm in Glouccst0rshir c. ; o. dairy 
mo.id no.med .Sarc.h Ne lmes contra.ctod the disco.so . Jenner took from her 
sores u tiny drop of pus nnd put it in n scratch on tho n.rm of o.n 
e ight-year-old boy :znmod Jrune s Phipps . Soon n sw.o.11 sore cppco.rcd on 
tho boy 's o.rni; he.had tho vnr1:·-0£ cowpox 0:11~· in th0.t o:io pl::.c·e. 
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it healed a.nd le~ a tiny scar . Jenner waited. A month went by and 
then he t;1.gain mada a smc..11 scratch on the boy 1 f. a.nn; this tjme he 
ruhbed over it the pus f:-o:.t the sores of a 1;inn v;i ti1 sn!D.llJ:.ox- - he inoc-
ulated th~ boy. Jo.mes did not become ill. Ar;;ll.in a fe:·1 r.1:mths later 
Je!l.Ilar inoculated h:m and still he did not tf~::0 +,he smc.llpo:x., The 
t::c'l:ii+.i0n wns true ; cow'Jox protected a~c.inst S"1.<:1."1 lpox, Jen.-1'3r TTrote 
an o.c~0ur:.t of :n.3 exne:::'imen.1.. o.n<l ~eniJ it to t:'l•} :~ovi;.::!. ~ociGtJ for 
p·,·1·,., ..,+'..-,n J·n ~-1..." ·17Pr..,...,c:,,.,T : O.'·S 11 i-:r~ ~ l 0 tte'· ,. ~,.- Jrt• +\, , .. - ., ' u·i'nu'..-.11· ~hed l' -ol .. _ ..1. ... .r,..i ~ ..... ... 4 •• ,..l!.._.. - <"- ...... -\; •.- J _ r •-~ ...1- - \ ~ • • , v '· .._ ,\..- '.~ i.. ...,. I 

he, v"'Bet vat~o:..1, t:-1e .ce:..-.1)0rs Jf the Socie-l;:T thm.:gm,, '-'""r. -!;co ~:.'a.-i:h1g 
to °!)e true . It wo.s a m1:1re cha.nee th[\.t Janes hc.d J.~ot tt1.k.011 tho small -
pox. 

"F:ncouruged by John Hunter, Jenner 
other subjects . ;-i:e got tho sr.me result : 
smo.llpox. 11 

repeot€d his exJ)eriJn..,nt on 
cowpox protec~ed o.g~in$t 

Although Jenner knew nothing of bo.cterio.1 infec~ion c.s we now 
know it, by the use of observo.tion and ex::ie:'..·i n~rit ilc es>.::tblirhed for 
o.11 time the 11vo.lidi ty of vc.ccino.tion" nnd the bogilming~ of our know .. 
ledge of imnunolo~y. 

Jenner published his work 139 yea.rs ago a.:id ·we seldom now heur 
of o. swnllpox death or see o. pox- :m..".rl:cd fnce; ye"; only si:-:: yeo.rs o.e;o 
(1Q3l..J :v',r '3 in B3nr..ington there v:r.s c.n cpiC.em~'..r: (37 cnses) v;hich 
th~e :;;':e .t1 : d liYes n.nd beuuty; Lnd some people ~ti] 1 fight the princi-
p::..e u.l 7c.ccina,.:ion c.nd lc.ws desii:.;ned to stc.mp out disease . 

~~o -en.re off' our hr.ts to Cluude Bernr.rd (1813--1878), French 
physiol'Jf:i.:;' ... ; y;ho is co.lled tho Fc.ther of Expc>rlmento.l !,!cdicine. He 
dc"';e~. op0d ~)h~"1>:t1i!.c•r.;y :::.:; c, positive science nnd ieft so:me fundnmentnl 
o':Jce.:·v::-::;:i.ov1~ o:::> ';~'ifl i't~nctior.. of the liver c.nd th0 s ecrcti.ons of tho 
pn;-:~rc..us w:1ir:1-, vnre i,hv beginnings nnd led into v1ho:c wo novr knoY1 
o.··~~'.:o.'.; -';;):o cc..u;;os c.nd treatment of: the disco.so dinbotos r.nd other 
d: . .>cc.:.0s ;•:cduc,sd ':Jy tho endocrine glc.nds 0 The other be.sic contri-
b· ·t.:.~,:c. r .. o Viti.do · .• ~:-..s tho role of tho vc.so -motor nerves or t}~c involun-
tr.1 y :r..orYO'~" sys ccr • ., 

~o Louis Pr-.stour (1822 - 1895) , o. more chemist, · we erect monu-
mcr•ts de:-1:! ';~tvd. t0 th'1 science of disease provcnti:m1 :-.:nd :-.cclo.im o. 
::no'7~.ng pie t;t'..':'O cepict:!.rir; n fr.irl:r t:·uo story of '.1is d:-r-.:mutic life 
w01k o:n.:i of the r.::..Acr·.i; c;si: moY:i.<.JS of: 1936A .Hi::; g0n:'..u.::i f " r ::>icT:ir,g up 
nll 'vno thrcr.•J.s cf: 3CJ.cnti..:'i'.) knc.-:J.cC:gc in his d.:.y r.nd -;:cnvL~g them 
t ... 10c~ho!" into c. patt0rr.. o·" r.pp ioJ. s~ioncc h ::t5 nc·vor bo.;cn surf?o.ssed. 
Ynu >rill n:;ncuber the r.r.tn::;o ·is.rr. ,-... ~1ich P0.sto'....lr n ... C: to fr.cc from tho 
pll:f5:i.ci:::..r:s v:nosc pre~uriiccs were undcrnined by hi s discoverie s. The 
csi-J.b] ishm0:r.t of bc,c·~~or.~::-. c.s :nicroscopic org::nr:.sms er.using formento. -
tion c.nd diner.so l~id tho gr ound 1·•ork fer 11!>-Cer. The contributions 
to disof'.so provcnt:i.on of Jenner, P-:.stcur, Y.ouh, r-.nd Lister, ccch pur-
suinr; tho scientific motht::ci; ~.nd the 0ffccts thc:r· produced on subso• 
quont scientific uo:::-kors t:)vr~rd. tho..; s~ving and prolon;;: .ti on of life / 
::trc too i.ridcspro~d for comprehension. 

\:.ro co.nnot fc.il to honor tho United Str.tcs ::-J1d-tho dental pro-
fession in this sketchy survey of scicnti:t'ic ncdici:nc , bc--cc.w10 



they c ontributed the application of anaesthesia fe r surgical use with-
out which Lister's antiseptic principle hel ped little. A dentist , 
Horace ·nells of Hartfor d , Connecb cut , discovered the use of nitrous 
oxide or go.s anaethesia, but it tc.ok his friend !"fillia..'ll Morton, a dent-
ist and Ho.rvard medical student, to experi r.i.ent s:..tfficiently to prove 
the vo.lue . 

I r eo.d from H::i.ggard - 11 '.l'he Doctor in History"~ p~ 346 ·- 11 The 
story of th~t C:0n.0:'1& tr ~ ·:;icn has bocome one of t:ie clu::;sics of medicine . 
Run.or s;iread thrt so.cc m·-"d i.. ral s·b1dent had presv.med to offer a. ,,ethod 
of a boli. shing t::e p~ir. o-:: 0:.'en.t·:cn. The ga.l "tery of :;:11~ v~"? r J. t::.qi; 
e.!:1: ;!1ithca-ter was cr0·'YdG'1. Hi '.h inc:·:e.d.ulo;;s specta.GC!!'S• The p.it.ier.t 
was b~·cue;ht in. 'I!.-.'3 SV-:"tSeon iva.i tee, dre:,5ed ir:. l'ormD.l nornin[; clothes--
in those days surr;eo:is did not v;ear white p;o1ms , nor di cl they wash 
their hr..nds befor e Of-9rating , but only afterward, for Lister l:ad not 
yet shown that infection mir.;ht come from dirty hnnds. At the appointed 
time the surgeon, the patient, the strong men to h:ild hirr. do;-m in his 
struggles , the spectators , t1e r e a.11 reo.dy , bu'.; l.i'.)r ton ..,·ro.s not p!'esent , 
A quarte r of nn hour po.sse:l , ?..nci then Dr. ·1:E'.r~~en, to.k:.ng his 1-:nife in 
hand , turned to the spectators e.nd so.id, t.As Dr, 1 :orto~ ha.s not nrrived, 
I Fresume he is other~ise eng~ged , 1 The audience smiled--they hc.d been 
skeptico.l all nlo!'.lg . D.r . Hnrren touched his knife to the skin of the 
sn.:·inkint; patient. At the.t moment-- oo the story goe s - - the doo r opened 
nD<l in crone Korton. He r.o.d been celo.yed in completing an apparatus to 
o.d.mi:1ister the et:i.er ~ Dr . tra.x-ren stepped bo.c~. pointed to the man 
si:;::-a?pGd to the operc.ting table , o.r.d snid, 1Y!ell , sir, your patient is 
rer...d •.·. 1 A:rnid the silence of the spectntors, surrournled by unsympn-
t11E1tic f.':.i.ces , llcrton {'.run~ nistered the ether . In a few :minutes he looked 
u=' o.nd so.id,. 1 Dr. \l!o.rren, y0ur po.ti ent is r eo.dy.' The incredulous 
O.'ldience watched in silence--n5 the oper o.ti on wa s begun. The patient 
gJ.ve no sign of p~.in; he wl".s obviously c.live--everyor..e could see his 
breo.thine;; r.e oie·i:rtc 1.'iith the completion of the opero.tion, Dr. Farren 
turnad to the specta.~ors, c.nd so.id , 1Gentle!l'.en, this is no hunbu£. 111 

I cannot withdraw fr0m this pinpoint peep into the development 
of the hoo.;.i:;~ c.!"t ~.nd sciew::e withoi..i.t ;.."1.entioninc Pinel , the Fr ench 
ph:.rs:i.cb.n who nus the first to r ecognize the.t mental ill ~eo.l th was 
due to nutural cau~es nnd net to demons nnd deYil .; . "Under his infl:..t-
e:1<"0 the pr~_scn D.syl.ums of P:.\!"i s, the Bicetre and the Sc.ipetriero, 
be<;o.me ho:;p:'.. tf.'.:!.s, 11 ':'he i·ro!'l~ :i.:ccs of the mind too c.r'3 sub~ec,t to scien-
tifi ~ i:rvesti:;:\tiOr! o.1 thour;h one of the lo.st stro:ighol fa ~gainst o.p-
proo.-:n by the scienti1'ic :r . ..:thod. This ~s C.ue to th3 L~ct thr-.t :nan's 
fear of the u~ovm co.used him to build up the defense tk.t the mind 
wc.s omnipotent :-.nd untouchable . 

Ylhen one· glo.nces bo.ck through the ages o.nd thinks of the epi-
demics of plague, cholero., stno.llpcx, typhoid nr.d typhus ; the thousands 
of death due to tuberculosis, leprosy, 1:'.D. l c.ric., ~·ellm·r feve r, diph-
theria, dysentery, tetanus , o.nd syphilis , ~nd today thinks of the pha-
lo.nx of medico.1 scienc~ nnd disease contr ol needed to cope not only . 
with these ene~ios out o.11 tho diseases due to poisons , faulty nutri-
tion, nccident , etc . , it is staggering , to say the lonst . Diseo.se 
has not been conquered and never will if we think of diseo.sc o.s a 
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resulto..nt process of life phenomena. growing out of the struggles of ex-
istence for vo.r ious forms of life . "No.ture seems to ho.ve intended tho.t 
her creatur es feoo upon one o.nothe r . 11 

But if we gro.nt the superiority of :n:nn in intelligence over other 
forms of life c.nd believe tho.t in the evol1-.tion of that intelligence 
mo.n hc.s ncquired sufficient knowleui:;e nbo1J.t some of the life forces to 
be o.ble to control and utilize o. sm::i.11 fr~ction of these forces for his 
benefit (proof--incr-eo.se in life spc.n) 1 ti1en we have to dE"cide if nny 
method hns produced gr eater r esults than c.nother and continue to o.pply 
that. !Tere vre s ny in nedicr.::.. history there is proof tr.o.t the s cien-
tific nothod hc.s been most effecti ;re . Y."e go one stbp furthe1· and say 
the gr eatest hindr ance todr.y of jmpr oved contr·ol of di seo.se is the 
inability of mn.n to •·.·erk together coopero.tivaly on n ro.tiono.l bo.si s . 

',fe lmow much more a.bout heal th control thnn v:e co.n put ir..to 
pr actice. Human l i fe is wasted ur.necesso.rily- - in pE'o.ce o.s in wc.r~ 
The blocks in this di r ection o.re due to ni.~my cul turc.l fo.ctors over 
which l'TIC'.n ho.s not yet leo.rned control , but this do% not meo.n he is not 
lec.rning or never will . There ho.s been grec.ter cooperr.tion nc,tiono.lly 
und internc.tionnlly over the prevention of' epidemics tho.n nny other 
one cultur o.l fr~ctor even if lives a.re snved from typhus or cholern one 
dr.y only to be shot do1:m -:he next by a bullet. Zinsser tolls us thnt 
"during the most turbulent period of the Russ ian Revolution, . the only 
official relationship which ex isted between thn+, unfortu..~~te country 
nnd the rest of ~urope consi s ted in the interch~nge of i~formo.ticn 
ben:::-i?:.6 en t:1e prevention of epi demic diseo.se , o.rro.nged in cooperation 
by t:re Heal th Corudssion of the League of Nations cmd the Soviet govern-
ment . 11 

The two me.in diffe r ences which chnrncterize modern sc ientific 
medicine todo.y fro::l previoti.s c.ges o. re : (1) the increc.se in knovrledge 
a.bout the phonc~e~~ of diseo.se--this beinb due to the pooling of 
l0101·J'ledfe nnd concerted efforts of nll men pursuing the scientific 
method (not medical men a.lone) , o.nd (2) the reo.pplico.tion of this 
pooled knowledge towr..rd o.ttenpted pr evention of disen.se by control 
of the nnt-a~~ forces involved . Early mun attempted control by p r o-
pi tia.tion of the gods or driving out the devils . This wns r..ttompted 
con',;;rol of s·.rperno.turo.l forces . No one hr.s yet shovm th0 limits of 
improv~bility of a-group of human beings under optima.l conditions , 
th".'.t is, conditions consid0r0d the most fr.voro.ble. fer h'..illlC'.n crovrth 
O.rid welfare. I.:an will fi:"'St hcnre t o r..grce :l S to YThr..t C..re optiinr..l 
conditions und then set a.bout by the scientific method to prove the 
hypothesis . Surely v:e ho.ve cr..oue;h scientific knowledge c.t our c11s -
pos~l to begin. Judging from medical histor y in nll cultures , belief 
in the s cientii'ic method vmuld s eem a "true bel ief" . 
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THE GROWTH OF Population

Barbara Jones 

In suggesting th;:i.t mode~n medicine has had some effect upon our 
present cuJ.ture, Dre Osborne has been far too modest. Sl1e has told you 
a.bout the growth of medica1 b:.owle dge ; I shaJ 1 try to sh0w y ou so:ne of 
the re 'lHl ts of' its ap?licatior.. . When you hftYe consid.> r ed the facts of 
popula:tio::i grovrth in the last 150 y13aro , I tldnk you vi ll ll€7ee with me 
that we are in a peculiar sense dependent on sJ i entific medicine ; and 
thi s for the excellent reason that without it none of us would have been 
born. You may accuse me of exaggeration: there woul d obv i ously have 
been some populat i on today, even though a much smaller one, and s ome of 
us mi ght 'have appeared. on the scene . I· U.in.."k it qi..:.ite unlil<:ely that the 
part i cular combinations of gr.mes whi ch f orm the basee of our admirable 
personalities would ,ever have come together; a l arge propo rtion of the · 
18th- century people ·who were our great - gr eat- grandparent s 1'lould hr-we 
died in infancy, vn th the distressing r esult the.t ne i ther our gr e .'lt-
grandparents, our grandparents , our parents, nor WE; ours e lves would have 
b een brought into the wor l d. 

I want to c ull to your attention t wo biological facts, sadly neg-
l ected by histori ans , which seem t o me to b 0 b .isic t o a.n understanding 
of C'U:C cul t lt::-e . 0:'1.e is the eno rm0us and 1..:np r ecedente d growth in numbers 
in t he l ?~h century; ~he ot~er is the i ncre ase in the l engt h of indi-
vidc a l ;1 ~ n-.::m 1 i ves. Both cun be c le a rly trnced t0 the appl icat ion to 
humr.u.'1. u.ffu:i :r s o:l t;he ::;ciantif i c knowl e dge the dev0 lopment of which has 
just bee~ s~etche j by Dr. Osb orne. 

T~ouch mcnern culture sene rally refe rs to We stern European cul-
ture and ~.ts exte!ls ions, I shall use only the population figures of Eng-
land and i.he United States. T:1e English fie;ures e.re particularly illu-
minat;_ng, .beoe.use f' a irly reliable estimate s go back G.S far a.s 1100 and 
because Eng land. is an island , <nth de finite bo-cilldarics, so that ·we lmow 
we aro t~::'.k~ng about t he same geogra~hical and pol itic~l unit throughout. 
The chen5es .~:rhi c h occurred in Eng "!. and a.re typical , t hough the r a t e s of 
gro~~h in othe r countries , for example Ger2RnJ, 3tarted to increase a 
litt l e le.ter than in England, virhich vros earli.::ir affected by the sci~n­
tific developmeuts. 

Lo ok at Chart 1. You will s ee that it begins about the yeai:r 
1066, when a census of l and <:> d p rope rty vra s tal:.:en by the Norman Conqu e ror. 
From. this cer. ;:;us, the Domesday Book, it is es .. : i mJ.ted that the popul at ion 
of England was a.bout 1-~ mi ll i on . The shape o_.., t!rn chart indi0ate s a 
sl ow, ste a dy rate of gro·;;;th unti l about t'J.,~ '."lei:;::.~11J. tn;; of the :'.8th cen-
tury. The ::iopula.tim~ d0ubled ib:: e ]f jn c.bm:.-'.:. t .•),J y·_;o.~s--an almost im-
pe1·cepti"J i e r ate o.f' grmrth from g_ener-a.tic:i. to ger:e r <J. ti 'Jll · Now lo ok nt 
the r e c ord of the last 150 years , anc'l ycu vriL'.. s e e ~'rhy I say t h:it the 
Jnodern period is r n.d ically different fr om those whi ch went before. We 
should remember ·its youth b e for e we judge it too harshly. 
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, A glance a.t this second cha.rt will bring you up to do.te, o.nd per-
haps exorcise the bogeys of overpopulation or ruce ~uicide, ;11hiche"7er mo.y 
be hnunting you . The ste0p lSth-·contury curve of ropicl. illC!'3~u1e is flat -
tening out, o.nd \'Te o.re upproo.c:hing a. period of st~· bi .1..ity , fo:U.m·md. prob-
ably by some decline. '.f'h0se o.re the Amerj.co.~1 f.i.~U.::"~E. -':he cotted lines 
r ep::-esBnt-i.ng •arious estirw. to;: !'or futur;; e;10'.V1Jh. i:r.e G"'nE-·al slwpe of 
the cu .. •e is sinn: a r for Eqf.(..nd , t:tou;h the E:c.gli <>h ?O[u:!.c. "'.;io:n !1'\S a.1-
reo.dy C."'.,'•P.r0c.:;!:i.eC. :r,co.rer to th, f'lo.t p::1.rt of the curve, uucl stnbility is 
expected w:~.tnin the next dec.'.'l.de. 

How are we to en}lP..1n the enormous upswing in munbers? Evidently 
we :r:i.1.~st J ook for an explana. t;icn in the co:::d:i.tions of "'_ife in rn·:.n- r.entury 
Eng2.and, where the growth tega.n . The Tech:loc .. ats, among tho fr,w vr.ci ters 
who :1ave given the matter some of the attention it deserves, attribute it 
to the harnessing of power. The human race suddenly fell h'3ir to the 
stored- up energy of the sun in the form of coal , and no longe r had to de -
pe::id on the dai ly stint of energy derived directly from the sun ' s rays . 
Other writers have called us chi l dren of the nachine , end h::tve drawn more 
or less startling conclusions from this putativ-e relationship . But both 
the harnessing of power and the invention and use of machines require ex-
planation. The social historian goes much farther back and farther 
afield, and finds a great number of interactj.ng f3ctors r esponsible alike 
for the machine , the use of povrer in production, and the growth of num-
bers i n lStn-century Engl and . These f~ctors could be grouped under two 
main c::i.ter;o:ries , the gro7rth of knowledge o.nd the; grovrth of y;ealth. These 
a.re by l)O rr.e ,.rns independent phenomena, for it will be found tho.t the fr0e 
enq~iri~g spiri"'.; which l ed to the development of modern science , and the 
o.dvoJ::1turous spirit of merchnnts nnd t r aders which led to the discove ry of 
the N3--r i"i0r ld, flourished totSether in th<; busy ce:nte;rs of 2.ffedi terrnnean 
com:r.eT"ce o.t the enrl of the mediuevul peri od in Italy. After the dis-
cov:::ry of Amcri~D., Holland emerged o.s o. cente r of t r nde and intellectual 
ucti vi ty ::.n the 16·.;h u.nd 17th conturie~; . Engl:md, in th(:; !llLlin cho.nnel of 
comner ce 'be-':;neen the old ';;orld c.nd the new, bocrun·3 the center of social 
chanr;e, <:l."(Jd -che cradle of th!:..t :cmrticulo.r combination of socinl ch£.nges 
lo.t~r cn~led the Industri~l Revolution, in the 18th c~ntury . 

Thes~ general co.uses c~~ throw ve ry little light on the question 
of pop~lntion growth, unl ess we k.novr cxnctly how they nffected bi r th- and 
dcnth-r'.ltus. Perhaps I n eed not remind you that populations gro1Y when 
tho birt!-1- r a.te exceeds the deo.th- rr.te , d0cline when !!lor o people die th:in 
o.re burr.. , and r emo.in stationary ·when birth- a.nd d0uth- ra.tos b·~lo.nco one 
c.nother . Malthus, writi!lg n.bout this poi nt , ~·1h~n numbers i;.rere V\3ry much 
smo.lle r than they t'.r"' tod::..y , issued grn.vG vro.rrun6s age.inst the 11 du-ro.sto.t -
ing torrent of <'hi l dr<Jnu . One migr.t thero.foro su:-pose thnt babies v .. rc r e 
pouring into the wc.·rld at an unprocedcnt...,d ro:ce . Indeed, mo.ny people 
sevm satisfied to bt l iove thct tho ne~ f~ctorivs exerted o.n economic de -
mo.nd for worke~s ~hich o.uto:mo.ticully p r oducod tho desired biological r e -
sults. Actu~lly, there is no evidence of o.n tncrecs0d birth- rcte . 
Throughout this long p0riod of compo.ro.t:i.v-c st.lr1:].i.ty . the fertility of 
lll.'.l.rri~lges v;o.s uncht..Ck1$d , and r 0 sulted ir. c. '})i1-':"i.· <T.i.te of o.bout 35 per 
thcusn.nC. . Nurr~'bcrs '\.'.rer c ke?t dmm , not Cj' rcst:rictio:-is on birth, but by 
o. deuth- ra:to o.lmost ns high c.s the birth-rc.te . Ad!) m Smith, writing in 
1776, r emarks tho.t 11 it is not uncommon in the Ilighlo.::ids of Scotland for 
o. mother who ha.s borne t w<..nty childr 0n not to h~vi:;; two £..livo 11 • Smo.llpox 
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y.-;-.r; c;;.l le:i <rthe Door :n:~.ni s fzien..;: "mo :r_....._y;cri,q to h e l' '-lr•: .cm:-... ':ith t00 

Iilo.ny children·' : 
4 it we.s -cne reauction in the _?:e~::":!'..-_~:~te in the second 

half of the 18th century ·,vhich ini tiat~d the enu·1~oi.1 :0 ~-n~ree.se i-n. popu-
lation :.n the 19th. The change beru.:n.e e.pparen-:; £.°!"'Oi. 11

:. : 7SO . The <lvath-
rc..t·~ co.n-!-jy,~1ed to decline ur.·'~5. 1 about 18Z.'J, -,\'it.i.J.e -r.r.e bi r th- z-ate remained 
s ubst::.n·di:i.:Jy '-'.n0h~neeJ, I>riien-'.: ly, ore;e t.::e c.2c.th-r'lt~ h:is be0r.. brought 
btlYrr -!:!w i.:i:.:r·\.;.i; - ri.0::; 1 p.;::o-..I7h vi.11 continue lC:til cJme ft: . .::-th:H" change in 
the t-.. .-::> r::i.if:>s c.c0t:.::-s . 

Tile c r uc:i.a.l doc:l.ine in the d.en.th- rato in the lntte r half of the 
18th cer.-Cur·y has been too cf.":·.m o.tt~~icui:ed s0leJy ';o tr.0 :nvc.lu.ti on in 
indu:-:t!'ia l production·. No- cue hc.s o.ddqua.te :;,.y e.<.p.-:. .i.ir~·-::G. tl:o in~e?.·rela.­

tionships of popula:\;ion g z-cwth, once it starts, and the r:iro~r-ecs 01' in-
vention and i ndustr ial cdvo.nce . Tho.t there is o. reciproco.l ~c lnt5.onship 
cnn..11ot be doubted . But if you look o.t the dutes on these cho.rts, you 
will see tho.t the death- r o.te d0clined before the application of steo.m 
power to indus t r ial pr oduction had tr~nsfor~ed the materiel basis of life. 
Contrary to the genero.l i::npr essi on , which empho.sizes the mechanical arts , 
it was an improvement in the c r ts of medicine o...""'ld ngriculture , bused on 
the biologico.l sc i ences , which began tho t r o....""'lsform!ltion of our socio.l 
herito.gc , and ushe r ed in the so - co.lled Mo.chine Age . 

I shall den.l only ve ry bri.:;fl y with the chnnges in ugricul turo , 
which so s5_ g,.,,ifi~2ntly improved tho diet and henl th of the Englis!l people 
dr;.:::·lnr. th3 13t!l cE:ntury. Like much thc.t wo.s vitc.l in English life , the 
i r.ip:·ovad Jjll)th0ds v1cre introduced f r om busy, conune r cio.l Holland . Most of 
the cap:: t::.l, :rr.u0h of the enterprising spirit r..nd the willingne ss to break 
a.·wo.y from +.rc.cl5.:cionrll .!lethcds c'Jlna f r om the rising cluss of merchu.nts ond 
tr-::dC.;rs, k~rr.b •cVi v.'0re dr:.;).:r..~d , fi.;;lds vre re enclosed, new methods of cul-
ti YiJt~ on c~r.d :r·:::tc. U on of crops we r e d.:ivoloped, stock breeci.ir-g vr.;.s enor-
mo1.~3Jy i.t'l~):cov8d , c.n..i the ir."'.;roducti0n of r oot crops r evolutionized the 
foorl s;.i.pr.- l y . ..::t. is r.n. rC:. for us to rec.lize the neo.greness tmd uncertainty 
of t!io di.::it of our forefo.thers. Throughout this long period of r~lcti ve 
sto."0 ~li 4:y, f~,,inc w,-:.s ~.!1 Gve?"- pre sent mc-no.ce. The trudi tionnl open- fi e ld 
o.gri ,:ul-..;•.n ' :.: ·:r'.;.ich h~d persisted nlmost U.'lchanged for centuries u.fforded 
only o. ver.y s:.n'lll ni.r..:-sin of s n.fety in yen.rs of GOod ho.rvest . Cuttle eked 
out 'l "':leo.t;1·e o.nd :m:l.ngy existence on tho commons , interbreeding indis -
crirc.in::i.\.oly , and Yii th poor genetic results . Ev0ry o.uturnn u drastic 
sLmght1.1 r of these :r'lis~rc.ble b0n.sts wus necesso.ry , been.use only o. small 
supn:::..y of na.turo.: h'1.y -,.-a s o.vo.ila.ble for winter fodde r . Cons0quently most 
of the people could buy only so.l ted mec.t in vrlnte r . The ina.doquo.cy of 
the diet is clearly r eflected in the prevnlenca of deficiency diseo.sas . 
Ric:.Cets c..::d scurvy took c. heu"\--y toll throug:hout this period. By the end 
of the 18~h ;:;entu.r:>•, -t.he::;e i:;v:o scourg'3s hc..d heen V·.J ry much r(;duced, and 
i mproved c::-ops, to&oth·1r -..n_ th i!nprovod tra.nsportction, hud nlmost olimi-
nc. '!;ed the do.nge r of f'c...-:rinc • 

1bn, like o.ny other biolcgico.l spc ci -s s , is dopendcmt on c.n ndc-
quot•J food s'.lpply. Clec.rly, our gnot-groa.t-gra.n:lfa.til0rs might have died 
in infancy, or a.t l ea.st before th0y hn.d h::.:.:i tim0 "._;o s""..,nrt the cha.in of 
g~nc'.'"rition which u l +,im'ltely produced us , h,"1.d the t::.-c.rli tionui mothods of 
ce:ricul i:;m-o r em:).:ined uncht.>.ng3d . But th~ir early cutting cff would ho.ve 
be.en no less certo.in without thv simul tc.necus chc.ng<.. s in the arts of medi-
cine o.nd hygiene...: . Ago.in , it wo.s no sudden eruution of inspired inventions 
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which m.c.de tho difference . Rather, i t was the appli cati on to everyday 
life of the new knowledge ; and the knowl edge whi ch was applied came 
through the same channels i n the cases of both medicine and agr iculture : 
the f err.ient began in the Itali an cities , r eaching England through Hol-
land . The influence whi ch t r ansf ormed English medicine was the teaching 
of Herman Boer haave , h i mself educated at Padua , who had founded a medi-
cal school at Leyden at the end of the 17th cent~ry . No gr 0at t heoreti-
cal disco·V"e rie s ar~ associated with his n~.ml;) . His import"nce l j es in 
t he fact that he e s<:ablisheG. f or the first time tho cl: n i r.al i n<Stnction 
of medicine , setting up f or that pur pose a. medica l schc-ol with a. h~sp i­
tal att ached . Some of hi s students founded the Edinburgh school of medi-
cine on similar lines in 1725 . From t hese centers of medi cal instruction 
spr ead the spirit of practical, experimental, scientific inter es t i n 
treating and pr eventing s i ckness , which sent men for th to wo.ge an un-
r emitting attack on traditionalism, pr cjudioe , super stiti on, ignor ance 
o.nd dirt . 

Except f or t he immunization against smal l pox al r eady described 
by Dr . Osborne , most of the advances me.do by this new r ace of doctor s 
vre r e in the fields of per sonal and public hygiene . In both fie lds , t hey 
f ound plenty t o do . By modern standards , our ancestors would b~ judged 
unattr active both to the eye and the nose . They lived in condit ions 
•vhich must have been r emar kably f avor able to disease germs of every kind . 
Linen garments wer e r a re luxuries, o.nd cotton wns not o.v~ilable till 
af te r the r evolution in t t.:.xtile machine ry . Woollen clothes we r e wor n , 
do.y o.nd night , year in and yeo.r out , and never wnshed . Indeed , wushing, 
oxcopt f or the f o.ce and hands , wns not customary even in r e spectable 
circles . The 18th- century doctor s had gr eat difficulty in per suading 
mothers t o vm.sh babies or chcnge thei r cl othes , the nurses vrer e afro.id 
t hat such o. procedure vrould r ob the infants of nourishing vital juice s . 
To enter Q hospitcl or o. go.cl , or oven o. court wh~re prisoner s wer e be -
ing tried, wc s to :nvi<:e death f rom typhus . Lilli~s Dulles br ought me 
c. pc.mphl et from London, printed i n 1784, in whi ch one Thomas Do.y calls 
the attention of the worshipful justi ces of t he peace to tho conditi ons 
i n Mo.id.stone Gaol : ho points out that "nt tho l o.st o.s s i zes el even bills 
wer e found a.go.inst prisoners in such o. bo.d state of hoalth that they 
could not take thei r t ri '.:1. l s; o.nd it is n fo.ct, that two prisoner s wore 
expiri ng, whilst the gr and jur y wer e examining the i r indi ctment s, o.nd 
we r e nctuo.lly d0nd befor 0 tho bills we r e r eturned to court . During the 
las t ton months , four t een pr i soner s ho.ve died of the smo.11 pox, and gaol 
distemper , of whom sever al we r e per sons unconvicted of any cr ime " . 

Typical achievements of 18th- century medicine we r e t he establi sh-
ment of mo.ternity hospitals; tho for.nulo.ti on of rule s for t he hygienic 
conduct of hospitals Ulld gaols ; gr co.t improv~monts in sick- room nur sing, 
o.nd in t ho f eeding o.nd ca r e of infa.nt s ; end o. very considerabl e cleaning 
up of t he incradibly filthy conditions of life in th~ towns . 

A significant po.r t wus played in thv g~nero.l improvement by t he 
army and navy physicians , who had bot h the incentive and the authority 
to f ormulat e and enfor ce rules of public hygi ene . Scur vy vro.s recognized 
as a defic i ency disease by t he navy surgeon Lind , who write a book on 
t he dise~se s of seamen in 1757 . His sucoa ssor, Sir Gi lber t Blane , is -
sued o.n or dinance commanding a daily r ation of lemon juice for al l 
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lives, will almost certainly be lived in a period of great social and po-
liti cal stress, which might be interpreted a~ an il] - understood attempt 
to adapt our creaking ~ocial mo.chine r y to radically alte red ~iological 
conditions . 

The second biologica l fo.ctor I regar d as basic to our modern cul-
ture is, ns I have so.id, the increase in the l ength of indi~idual human 
lives. Dr. Osborne has u.lready rer.d.nrled y()u of tne re('en-~ ::ii.Gcoverie s 
of antisepsis and o.nae~th.esin. , which :-ncde possible r;-,od.ern su:-sery, and 
of the r evolution in public heo.! th lYn~.c:1. follc·wc:. Pc.ste-.\r 1 ::: d.i.scov..:ries. 
The net effect cnn be seen in the r sd·.ic-'cion in tl:.e ci.:::n.th- r:ite fron 19 . 8 
per thous:md in 1880 to 10 . 9 pe r thcusc.nd in 19::;5 . N..) x.=>r,e·.ved upswing 
of population growth occurred, beca.i..:se alter 18?0 :::. sb.1.r:£1 ~?0 ] :.ne in the 
birth- r ate began . This r eduction in the birth·-ra.te s:1011ld p:·obo.bly be 
r egurded as r e lo.ted to these other ch11!1ges, be co.use i-..; is n:cothe r example 
of the intelligent application of advancing know·.tedg2 to the improvement 
of ht~n life . People lecrned how to limit their ~~miles, ~~d sensibly 
pr oceeded t o do so. A reversal of the trend to't''D.l'l'.s srr_aller i'a.rnilic s 
will pr obo.bly come , not from the exhortations of ferV:.d no.ti0ndists , but 
from o. chang0 in the conditi ons of life whi ch co.use ma.rr:.ed people t~ 
make the deci sions they do about the number of children they wu.nt to have . 
If present trends continue , o.s seems likely, bi r th- o.nd dec:.th-rntes will 
roughly balance eo.ch other ago.in vnthin a f ew deco.des , o.s they did in the 
ear lier period . 

The r a.di co.l diffe r ence between the two periods is this : these 
people lived to an ave rage a.ge probo.bly under 30; modern Americans have 
o.n expectnncy of life of 60 yea.rs , o.nd mo.y extend those year s still fur-
ther if they will a.cl.apt their socinl organization so o. s to make full use 
of the medical knowledge ulreo.dy a.vo.ilo.ble . The change ha.s been very 
r apid: o.s lo.te o.s 1871 ~o.le b~bie s born in England h~d o. life expect-
o.ncy of just over 41 yea.rs. Ago.in, I o.sk you to think ho.rd o.bout what 
these figt~re s me;;nn . The fc:.ct that the average l ength of life wa.s under 
30 does not of course meo.r. tho.t old people did not abound in these 
earlier centuries. They did; ('.nd I do.r e.say many of the younger ones 
looked much older be co.use they lost thei r t eeth '>n thout benefit of den-
tistry, vro r e commonly pitted with tho smo.llp~x, crooked because of enrly 
r ickets . It docs meo.n thnt women spent most of their lives beo.r ing 
children in horrible conditions of d)rt and discomfort, and subsequently 
burying them. It meai1s that life was constantly threatened by disease, 
disfigurement , starvation and dee.th . When nature is cruel , and i ndis-
criminately destructive of human life, men too are apt tc be crue l and 
callous, to set a low value on individual l ives , and to accept suffering 
and untimely death as part of t he uno.ltera.ble order of things . 

Many of you w~y dismiss such conside r ations as basel y material-
istic , and point to some of the f i ne intellectual anu o.rtistic products 
of earlier nges . I do not deny the bea~ty of the mediaeval cat~edrals , 
but ask you to reme'!llbe r v:ha,t life JI1ust have been J.'or most of those who 
lived in their s he.G.ovr. Your b::i.ologicul ki::iship is probably with those 
obscure, inr.rticu1::.te people about whcm histor y is silent, w.h·) live;i and 
me.rri.31 :.n :'..g!lcra.nce and squalor , at the msrcy of r ... atu::-~.l :'or ces wh~"ch 
they <.:ould 0nly face with the aid of fatalism and superstition. I am 
afraid that l ife for many of them was 11 poor, nasty, brutish and short 11

• 



Though it is not my function as a soc i al scientist to evaluate pa.st rmd 
present cultures , I do suggest to those of you who are interes·~.:-d :!.n com-
pari:1g the general level of human welfare at various times a!ld places, 
the use of the length of human life as one of your criteria. 

When you think e.bout our contempo::·e.ry culture, I believe you will 
find it illtuninA.ti::'!~ to cor.sider thP. consesu~nces o!' the cud~e;i. increase 
in t he le~e_t'.1 of i:. '€'e . V''ie a:--e 1.>:L older pof"ili:»c·~ ,,., ~- i~a:c. c,.·-y ;-:-c ? .:;f whom 
we hf.Ve rcco_·ds. '.!:"hi. s h:3.s ~1.J. s0::.·i;s of" ;c1'.c1'::.".\:;-,_, 22,:: v;o;,011.i.c _l~,:->::.i~e.­

tion~ wt>.ich I mutt l eP..7€' -';;.., ~·cu- in12.~i:~ab.o:t. Ou1· u:f.~i-1-;t; . .l,, tc1,,:.:-tl.; each 
oth'3 r, and towarcs the uu:.:;-er.:;e , is also affected . O·n· in~1. - v._-'11alis:n, 

and the very general belief that the improvement. of ii.i.Illan life on th:!.s 
earth is a worthy object of moral endeavour , are no 0.onbt re2.<:i.t0d. to the 
increase in the security of our hold on life . We he-va fev' cfli.ldY-an, but. 
expect each one to reach maturity. Many of the evils i.·rhich our ancestors 
acce;ptecl as part of a supernatural order are n.ovr begi:'l:.li"lg to be r egP-r ded 
as r el"1'3diable public nuisances, to be e.tto.cked by an ano.!.ys~.s end removal 
of their no.turo.l causes . Vv'hen men have learr.ed to co:rt-rol t:neir own 
birth- and death- rates, it is small wonder that the scie~tific method 
which go.ve them this control should enjoy the prestige which used to be-
long to the art of magicians and priests who mc.nipulated supernatural 
forces . I confess that I am so much the creatur€ of my culture that I 
think it not unreasonable to hope that we can in time learn to control 
most of the socio.l forces which now threaten to destroy us , by o. further 
use of the scientific method . 

Any sl:ch hore is likely to be descredited o.s on expression of 
"foolish o;./::;im:i.sm11 • It is curious that one never hears the phrase, 
"foolish pe0-;ir.:i sm 11 • I subni t tho.t optimism and pessimism can be equally 
foolish o.tti"::;u.:1es, a.cd r efl e ct more accurately the stnte of the observer's 
digestion thQ.ri any 00Ld~+,~on in the facts observed . I hope that the con-
sideratio:1s :;: have laJ.L1• l;:~!'c':"e you will encouro.ge you to turn o. less 
jaundic0d eye upon h~m.n.n r::'..s{:i:,ry , to to.kc a lcnger "biological view, and 
so he lo ~o c :n-rect the influence of gloomy commentators afflicted ·with 
historical m~·opia . 
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CHA
NGED 

CONCEPTS OF Biology

Robe r t H Woodworth

The doctrine that all plants and animals an compls ed. of 0e lls 
was e s tabl i shed 8.bou-c a ce nJ:1:. ry ago . '.Che m0 cl:.. f i cat 'Jm 01' -r,Lis +:n0o ry 
resulted in t he c 0r..~~e :i:1t o f "l \'3 ceil as the ba s~ c ·12~ '. i :: ot" l ~ :, ~·. . ':i<:.i.ne 

p e op le s t ill hol d thi s i dec. a 1.. thongh the r e i s now ui:;·:.·}.(b .n i:. e ,, .; d<?::ce 
wh i 0h po lnts to uni "ty i n the vrho l e o rgan i sm ·:rith ~l:i"'l s ·~ c:-:J.: _ f, ~ a :'lcd of 
its ce l l ular c omposit i on as s 0 conc'ta r y . Ee; c a use t2·;.i s p c LTc j s .import ant 
I propo se tq consi de r i t in s ome deta i l . 

Al though cel l s were seen o.nd ske tched by ::?:.'l.11:11 obs erve r s cu.ring 
the 17tl1 a n d 18th c e::.. t ur i es , they we r e n ot l~-::.de r s~~ood • .A.lr.. o .sJ~ brn 
h ..indred ;yeo.rs D.go Wo lff propos e d a theo r y wh i ch :'i.:::~ e ssonc a r...-as t ne 
c e ll the r.ry but thi s wa s unappre ciate d b e ca us e o f th0 opposi t i on of a n 
illu str ious physiologist , Hull e r , who c ontende d t hat org[~Gi &::ns were 
compo s ed of "fiber s and c oncre te" • . Later cells we r e r ecognized as an 
ever present element i n t i s sues of both plants and a n i ma l s but they 
we r e conside r ed to be un important . 

1!'. 18 38 t wo f r:i ends, Schleiden and Schwann3 combi ned the re sults 
of the:i.r stud. i.es a n d gav P to the world t he c e l l theo r y, They had ca re-
f u lly 'L":d Oi':t c·u$ i•r0 l 7 :..;tu d. ied the t is sues o f many :rla.nts a nd a r, imal s 
a::.1d , c..J. '.;!\ou;_)1 "':;hr:: y c.:tta :::i-,0 "1 t o o much i mportanc e t ::i t '::re; cell v:all and 
we °"e w·~ ·.)ng c.bo ,.' t "'.;_v_e rr.oc', .J o.f deve lopment of the oe ll 1 they we :cc: the 
f irst 'Ho r -Ji::c ': s to s 11-::;:=;1;lG J_; i ate the f a c t t hat all pc.rt s o f organisms a re 
bu i lt of s iui lu~ ~r_i ~&. 

I t Rhou l ;l b e s t r e ssed that ne ither of t he se wo1·ke r s began with 
t he a :o s t'1:r?t-:_or. t h 'lt ceU ::: we r e basic un its . They we r e stu dyi n g the 
stru otu ro of t iss1.te2 and a ;:i u.1:.ciers to.nd i ng of t he fundamenta l natur e of 
t he c <:'ll as the uni.t of or :;.a....-:izat i on c ame a fte r the study of much 
materia l. The -;.. r conc l u s i on wa s a r e sult of t he application of t he 
sc i ent i f ic method . 

The f irst and mo s t p r of ound mo d i f i c a ti on of t he c ell theory 
ca.me e.s a :re sult of the disc.ove r y of' p r otopla sm . About the t i me t hat 
Schle i d.e:i and SchNaun v•~ c- 3 s t 110.y 2.ng oe:.l s Dujard.in~ wor:t:: i ng wit h the 
l owe:c a n i mals , d<?sc r i be d t hei r se;-r,i- f l u i d , Jal l y-l ike S'..lbsta.nce as being 
end0wed 1.-i ~h t he q u'.1. .L i. t:i..es cf ~. i fe . A c1ocade 1 1:..te r Von Mohl observ ed 
similar snbsta n ce h "!. pl r..n t s and ca lled i t p r otopl a sm . I t r emained fo r 
Jfiax SC' h"!.lltze ~:rn 1861 ) t o re c ognize the idertH y of the l ;V.<i.ng s ub s tance 
in botb p lar_t s and animal s . Althou.;h he ma d '3 rr..a:iy we i ghty co ntri bution s 
to mi c r o scopi caj ana tomy, h is 11ame i s now r er:rnn.'.:·!'l :red bet»aus e of h is 
"pr0topl asm do ctrine :'. In th i s he sho-vreci. -Sh&t the "liv ini:; c e l l " was not 
a 11 s pac e with wal ls" but actua lly a ma s s of protopl a sm wi t h out walls . 

Further mod i f icat i ons of t he c e ll theory s howed. t he c e ll t o be 
not me r ely an e l ement o f str ucture but also a functional unit. Then came 



r ecogni t i on that the egg and s perm are modi fi ed cells of the par ents' 
body, and l a te r an understand i ng of the behavior of cells dur~ng de -
velopment from the f ert ili zed egg . 

In 1868 dye s c rune into use for staining cells and i~ 1£B3 i t 
was seen that the r.ucleus , :'..::i dividing eel ls , '..ir...,.~e ·1p in·: ..... e. <i.J •'ini te 
nu.>nbE"r of 1~0C.ias ~ o~.J.'::l-.:. c./;rc;io:;ome~. ??r"se oo::P..r.·· 1o:n;•:i t~.:: -:;:~-, 'J52:-ers 
of l:lurej.'..to. -·y <:_u:;J it;es. ~')1.::r c:. .,...c ~he <;l:-.ief c./cjc~ts cl' i'1.·::·sU~c..tion 
of tne ~j~lJ scic~ce cf ga~~t:cs . 

The develop•nent anJ modification of the eel; thP-ory dtH.~!11$ the 
19th century focused atter,:don on the cell vri th t'i'J :--G:.:;:12.'~ t::.,t +:-!e 
or ganism c'.lme to be co:isidd r ed as ?. group of poten~i·· lly .'..11dr.,pen'~8:.J.t 

eel ls wh i ch wer e spec ialized ( str uctunlly and f\.1:1c-r:.rir1e.2.l:u .f . .,r 
mutuJ.l benef i t . Organisms were thus cla:;;si!'lod J.r to t·:ro ;~r i:::i.t F;roups , 
the One- Celled Organisms and the Mul tbflll1'br C-r::a"1i.;; ;is, t:'.1~ e ~ce:.it 
being on the ceIT:- the- cell was theb:H:i.~Tt~··_:-~J··E:::.r;·~Y · 'i'he or­
gani~m was seconds.r y ; it v1as e i ther one- coll""n ') :" w:c:.:-;y-.·s:.l 3d. E·..ron 
thcuch this outlook is not now tenable , the cell ·.,!lcicry st,nd::, G(;')ond 
to no theor y J with the s i ngl e e xception of organic evoluticn, :i.n s.d-
vancing biological s cience . 
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It is now r e cogn ize d t hat because of the great str1lct1irel 
com~lexity of the protoplasm in the so- called one-~ellcd ocraris~s they 
a1·e ·~e;;-l;e!· c·cn~i<ler'3d as orgd.!lisms , ncn- ccll11la::-, P."!d be~a.use of -:ne 
prc.;r..,::s s:i nee 1900 in -r:!ie m~uers;;e.rdinb -Ofbic.Tog:.cf.lly e.l·ti"ve sub-
st0. C!-" ~ .. tt.e m\<l :::ice~.luJ.~r o'ganisms of the ::..9th ~em:ury ar·e 1)(;•ter con-
sjc.t>re..i. as o;·i::o.::L:rrs, r:s J· . .ib.::- , the flnphs.sis be:.rg .:-u the ba."is ~11:i.ture 
of .,_ r~ or·;.:: riJ:-;.i;:-· · '(~~e hi -~-~ c:·_:-(:ally active substances mew~ionerl Just 
ab0~re ar ... the €-!l.Z~r:·1es, Yit:.'T1irs , and h o:111ones . S1.:.ch oru:ini'J n~~terials 
forr1ed ir: O..."e pn:.·t o~ 7.}!•.: pli.:i.:;-ii; or animal and ca rried to al:other pa.rt 
of Y 1-:e SG'"!le ?r ,, d i.f.f' ::·c:-:t o :ganism e~cert some profou.ad eff<.;;ct _ ?or 
i ns"':".an.:-e,, th~ r.:c~r":!-..;ic~ .:.'::err ~Le 3.nteri -ir portion of the pi tuite.ry 
gJ o.11c.l cj t·,1et.;d .i ~·. tiit:i -:er.·'.:rJr of the b~sc of the br.:i.in cs.v::. ty ha.s a pr o-
found c-"· · (~ct on the grc·Yw1:l1 of the skAleton . Deficiencies or excesses 
of this ho!-mor.e cause abnormal ities of many types . 

The unity i n the or .;ani sm and the secondary i rr.portance of the 
fact that it is cellul a r is clciarly seen in the development of the 
fer til i.zed e.;g . Studies in ex-oerim~ntal embryology show that the genes , 
or herncli tary ::'actors in the cnromosomes , a.re of' s:ignj.fic.an<:e in stamping 
indi ·d <'ua2. characteristics on orga.."lisms , thus me.kine; then differem; one 
from s.n::>ther, but it, is the cytoplasm of the egg which detem.ir:es the 
genus ar.d sp3cics , The egg, be.f'cre i~ is fertilized, has a polarity, 
i . e. a structural organi zation or roubh prefonnation of the embryo inas-
mu~h as the ~ain ax is of i:he embryo o.nd the arranc;ement of its first 
orGnns arc e.~r~~dy dete!!n.ined . The s~all , clenr region o.t the ar.i.n!rl. 
pcle givE>s rise to the rr.es~nchyme •;;hfrh forms the skeletal and connec-
tive tissue ; tho neA-t layer , often pi£ment ed, forms the intestinal t r act ; 
the lower half of the egg g i ves rise to the ectoder:n. 

We see then that or gani zat i on in the egg is more bas is than the 
cellular nature of the embryo . 
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Man;;• more exampl es coul d be gi ven to show that the organism as a 
whole i s funda~ental as a biologi cal unit . 

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

In the 16th century Coper nicus and Galileo sho"red tr.at the earth 
is not at the cer.t er of the universe a.nd mi::tionl.c-ns. b--t ':hat i'; rcit::i.tes 
on i-1:.s axis , end revoJ.Yes a.round the sun in ccm-;Je.::iy ''r~ "Gh all the c-'::he r 
planets . Their great oerrice was the delivery of the intellect from the 
notion of a uni verse c;·eated for the pur pose of man. 

Charles Dar win, 75 years ago , rendered a simil ar service by his 
insistance that accidental variations and not purposeful variations 
(creations) gave rise to variety in organisms . The development of this 
concept has proved to be the outstundi ng contribution cf biological 
science , i.e . he r edi ty. I do not propose to ciwell here on the principles 
of heredity. They may easily be found in the literature , ·while many 
results of their appl i cati on are seen in our domestic animals and cul- . 
tivated plants . 

While the theo ry of or gani c evolution and the pr i nciples of 
he r edi ty were being formul ated, certain ideas proposed in the name of 
science but unsupported by factual data have cr ept into useage even 
though they are highly hypothetical . One of these is the idea that one 
r ace of 1113nkind is better tha.n other races . I know of no scientific 
evidence to uphold this raciocentric viewpoi nt. Then there is ·wide-
spread the fantastic belief that ster il i zation of l arge numbers of "un-
desireablPs 11 will be some scientific magic br ing about a r ace of supermen. · 
I shall not enlarge on these two poi nts but I will go into some detail 
concernins a similar notion which is mu6'h older. In the last century, 
descriptive biologists propm1nded the theory of adaptation of organisms 
to their e:'lvironrrent b;t structural change . The fo.ct that there are no 
valid scjentJ.fic data to support this idea is not generally known . Those 
who are familiar with the theor ies of evol uti on know the extensive role 

Others were 
the resul t 
of Il'.<my in-
the environ-
blind fishes , 

a scribed by sorr£ early worke r s to adaptati ons of or gani sms . 
quick to use this concept as if it were a nat ura l l aw, vvi th 
that adaptation became a tool in the thinki ng and reasoning 
telligent p~ople . The most famous exampl e of adaptation to 
ment is that of the bl ind cave a~imals . Blind salamanders , 
and blind insects are all common in caves while such forms 
tively rare in the ope~ . This fact suggested , but did not 
the .darkness of the cuve was the cause of the degeneraticn 

are compara-
prove , that 
of t he· eyes . 

Now modern studies in the embryology and physiology of the eye 
show that the cause of degeneration in this organ i s a. disturbance in the 
circulat ion anJ 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 ~~th a hereditary ten-

. dency toward a degeneration of the eyes car. not survive in the open. 
There is a.n a.b!.tnde.J.-;.ce of evidence , experimental and observational , in 
support of this e:xplanatio~ . 
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Tropistic responses (reactions brought about in plants and 
animals by external physical agencies) have lik~?rise beon considered 
to be a.da.ptations to the environment. Plant ::'Ol1ts P..lways g::-ow down 
and a.way from light. Stems of plants grow upvrr.t.:·d even i!"l 1:!1e ds.rk and 
ali.vays g:-o\•f toward light. Many animals show s i.n~cJa:.:- re~~~cnses i.e . 
they rea~t to lii;ht by moving either tovrord it or Rway from :.t . How-
evar, '"·a find. th&t _:;cs i t ive photot:"'opism occars il1 ocian:i sns '.'lhich 
ha•re n:- opp?:rtunity t o ,TJJJ.ke use oi' it . :~ud- livin~ cr.' .>t:~ce -ins 
(cn:. >t~ c01:1.ns a.re Ci."A."os, shrirr.p , l obsters, pra',rn , c.r.;..J7f isns banrn.cles , 
vrater fleas) and caterpillars which live under 1..he tark of' t r eas s how 
this response to light just as strikingly as forms -.vbich E-.re in the 
light . This i s now knovm to be due to the presenve of photosensitive 
su'Jstances and the question of adaptation has nothing to C.o w:i.th the 
production of such chemical compounds in the body. Then ag~in, many 
o·rgan i sms show a tropi stic response to electrical f lovr, called 
' alvanotr cpism . However, this is purely a laboratory product and no 
animal ever has or ever will be exposed to a constant electrical 
current except in the laboratory of a scientist . These facts show 
clearly that tropisms are not necessarily adaptations to the 6nvirom-
ment. Organisms are already adapted to any changed environment 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 interestin5 to note that the environment is as much 
suited to having organisms live in it, as plants and animals are 
adapted to living . In fact a critical examination of the environment 
r eveals the fact that in each essential property and certainly in the 
combination of all, it is quite the best possible environment for life 
as we know it . 

In this instance we have an excellent example of the va.lue of 
the scientific me~hod in cor recting a fallacy produced by intuitive 
reasoning. Wa likewise have an excellent ex8.T.'lple of the persistence 
in cur thi:..1.k:ing of errors prono.sed 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 
action of non-phys~cal agencies. This has been accomplished for a 
whole gr oup of animal instincts and plant responses; those reactions 
whicn determine the relation of the organism to light . They have 
been and are beinb 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 east- north- east position. If two lights 
be opposite and equal distances from the plant, it grov1s upright but 
if one light is of sli6htly greater intensity the shoot bends toward 
it , If the light intensities are reverserl the plant reverses its 
bending . 



Lower animals behave in a similar way. Larvae of flies can 
be me.de to crawl in any desired direction by approprie.te A.djus-!;ments 
of ~he light i ntensities . Some of the caterpillr-.rs craw]. UFV<l..Cd on 
branchas , we think because they want to feed, but they do t:1is be-
ca .. 10;;e they are phototropic . Undoubtedly tb~y are h1..mg;.7 but th~ food 
does net attract them. If placed on a b~a~ch denuded of its lea~es 
they c-awl up, rcma::..n there a.:1d ste..nre al thoush there be !'ros~1 g~een 
lea...-es en r_earb;>· brs.n~hes , We Hl l know ths.t caterpil:.ar., do crawl 
do•v:t but they do t.b..is oni~r o.f'te:r they have taken in s cm0 food . This 
rev;;:rses the effect o~ li[;ht and i nstead of being attracte r1 t"iey are 
repelled by it , 

Expe riments of this sort demonstrate that these organisms do 
not react to light because they w ant to nor because they know they 
will benefit by itJ but because they have no choice in the matter . 
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The effect of temperature on bodily processes hA.s been shown 
to be precisely like its effect on chemical reactions . Some people 
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 woulc be unknov.rn if it 
were not for figures . Applied ma.theme.tics has been responsible for 
showing that the laws of chance and not of cesign or purpose rule in 
heredity . 

Wot even the strongest opponent of mechanism would attempt 
to treat the process of digestion, or that of metabolism, or production 
of hea.t or electricity, ir. any 0ther way than a purely physico- chem-
icc.l w~_y; nor would anybody attempt to explain the functions of the 
eye , tne ear, or of sensation in the skin from any other standpoint 
than that of ph:,·sics. 

Bioloby has been and will continue to be scientific only to 
the extent that 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 organisma.l theory . I have 
spoken of tho phenomenal advancement in the understanrlin6 of' life 
processes which has re;,ulted frcm the application of tho scientific 
method . We kncvr the.~ rr:any of tr.e phenomena of life ::--ea.ct according 
to ~uantitntive laws of physics and chemistry . Most scientific 
workers suspect that all the r i;:cctions of individuals "obey these 
lav.;s 11

• 

Al though we do know something about coordinating activities 
in the body we are still relatively ig~orant concerning the activities 
of the mind. In my opinion the next major con~ribut~on to science 
will come f rcm the field of experimental psycholobY• These attempts 
to r educe the v;o rkings of the mind to qu&rLti tc.ti ve laws vrill undoubt-
edl:-f prove to be as revolting to many pu•)plti ::s v.;es the theory of 
organic evolut i on in the late 191:~1 cent . .i:-y. HoweYer, man's great 
curiosity in ucderstanding himself as cc~pletely as is possible will 
guarantee continued efforts in this endeavor . 



It is not possible to predict the reac~1ous of groups of 
individuals by studying the individual or ganism . The business of 
resclvi ng the activities of a culture of organisms to quantitative 
laws is ext remel y diffi cult . New findings from psychologi~nl ex-
perimentation coupled with the rigid applics.tion of the scientific 
met~od to studies of ~ roups vnll produc~ the most sibni ficnnt ad-
vance i n all science , i. e. in the new sociology. 

Some i mportant work has al r eady been done on the study of 
cultures of organisms . He a r e now to hear about i-uch \vork f r om Hi ss 
Ingraham . 

3?. 
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THE SCIENCE OF BACTERIAL CULTURES 

Mary A. Ingraham

If I wore to ask you "what are bacteria? 11 most of you ·would pro-
bably answer 1 "They are ve ry small •••. ••••• " and you would be g_·.2te 
o.orrect, for they are about a miJ.l i on times as si10:-t ns rro.n . But if 
they are a million times as short as a mun, they ar~ sevo~Rl :r::il2-~on 
times as long as the atoms of which they and :man are co:rr.p'1sed. Th0re-
fore they are large enough t o allow for considerable molecui~r diver-
sity in their cori.position, but smnll enour,h so that our ·w0rld presents 
them with innumerable diffe r ent environnents . This r oom fer exo.I!'.ple . 
provides them wi ·th hundr eds of distinct cultural o:iportu::ii ties . It is 
not surprising, consider ing this great environmental diversity, tho.t 
countless numbers of different bnctcrir.l species hove succeeded in es -
tablishing themselve s in, on and all about us . Indeed, the ubiquity 
of bncterin is one of their best l:novm cho.ro.cteristicso 

other important bacterial characte ristics mny o.lso be correlated 
with tho inescapo.blo fact that these orgo.nisns nre very sno.11. Even in 
the 1 7'ch century vrhcn the nicroscopo · ho.d been developed to o. point ·;;hore 
those 11:r...o.rrow en2:incs 11 could be seen, the mo.gni,.;udo of their o.ctivities 
wr,s not re~lized.. It wo..s not e.ppr ecia.ted tho.t just because the~r y;cre 
so sr1.0.111 th">y must pos.rn;;s relutiv-ely immense surfc.ces o.t which energy 
ex~hO.l\~0 s could tl'.ks '91" <)O, and thnt therefore the? should be expecf;ed. 
to cnrry on o.ctivi+;ies of c. mc.gnitude incommens urable with their bi:lk. 
Doub+,:!.css hc.c some important bo.cterio.l mnnifostc.tion :rnch as t!ie s c'..tr-
ing cf nil~ boE'ln 11 ro.:::·o phenomenon, it would ho.ve r0cei ved eo.rly study. 
The conb.~j O";.s nctu!"e of the decomposition c.nc the l'.ssocic.ted prcscn00 
of mi (.:('osccpic org:rn.~ s:.-.s would surely hc.ve been noted., But nilk o.:;·ro.ys 
s our-cd; it o 1:1.Yo.ys :1.o.~1 ; it '\'.'n.s thc 11 no.ture of" milk. In fa.ct it wo.s not 
until the 1850' '> thc.t ?c.steur succeeded in preventing milk fron sou:;;-ing. 
Only ·Vii th this tcchnico.l c.dvo.nce wore the problems of bacterial activity 
visuo.lized in tcITls wllic~1 led to fruitful study. 

The fa.ct that individual bacteria are very inconspicuous where-
as bacterial activities may be most evident has had profound effects 
upon t~1e developL1.ent of the science of bacteriology. lt is probably· 
for this reason that bacteriology was deve loped prinarily as a.u 
applied science. It is also for this ~·eason that vie h.o.vo been led to 
study ba.cterio. as cultures rather than as individuals. Let ~e elabor-
ate upon this point : 

It is true th.o.t we can scrape up o. few bucterin. , sto.in them and 
vieYr tho corpses under the microscope, but the· r esults , o.t best, o.re 
apt to be disnppoi!lting. ric ca.n see so little, little more tht'.n a. 
nu.r.lbcr of dots lJ:lo.t either do or do not look round. \iith suitable 
t echniques we co.n go so fo.r a.s to see these dots nave , grow, a nd di-
vide but 1 .. with tho best of microscopes , vie cc.nnot soc whether they 
sour milk, ferment sugar, fix nitr ogen or cause diphtheria. Moreover, 



our methods of chemical and physical analysis are not sufficiently 
r e fined to tell us whether, as individuals, bec·~·eria r espire; gi•e 
off heat, produce toxins or do any one of a m l!iJ.'.jer of thi~~s v;h:i.ch 
we know· are dbne by groups under certain cond:l.t:-..or!s, For t:echnica.l 
reaso::is , t hen, we a.re f orced to study bei.ctc r in r.ot as inoi-.r·iduals 
but as gr oups e;r owinr; under specific envirormientnl c ondit~cns . Such 
a gr m1p ·t ogether i"!i t h the ned:'..um in which it exists is l:nor.rn a s a 
cult ure ., 

I pr opose, t~is evening,· to talrie advan,;o.ge of t :te f ac"';:; t~1a.t 
ba.ctoria. must be studied prim13.riJ.y as culture s . I she.1.~ u +°';1?::npt to 
contri bute to your unders tanding of science and of cul"i;l)r t? ·oy gi v i11g 
you a. few illustrations of the methods which t h3 bacte1·iol ogist hns-
used in studying these organisms and of the concepts of culture 1·1hich 
hnve resulted f r om his investigations. 

You will observe "that there a.re slight differences behveen the 
way t he bacteriologist and the way the social scientist uses the word 
culture. These differences seem to me to arise from differenc e s in 
perspective. Tho social scientist considers a culture from t he stand-
point of a person in its midst. He thinks of it as including (I quote 
Mrs. 1..cCamy) "everything material and social, with t he exception of 
the biol ogically in.~erited equipment" of this reference person . The · 
cult ure is everyt h ing that surrounds the pe rson, The bactcrioloe;ist , 
on the othe r ha nd; looks at his cul·Eures fro:r, t h e outside . lie t h inks 
of t r.en e. s uni ts ·which include all of the organisms and all of t he me-
dium i nvolire d , Furthermore, he has a rather different outlook on bio-
logica l i~~-oritanceJ f or n bacterial generation ~AY be over in twe::ity 
minutes, Thus i::i a i.."Yrc"lty- four hour period the bac~eriologist P.!B.Y ob-
serve as ma.ny e;s:i.e!'·~4;:i.ons as the social scientist would in fourte en 
centur ies ., 'Jha:i.Ls -;;0 "\..Lis , the bacteriologist is made aware of correla-
tions be.f;-;rr-rni1 t~:n poten~iali ties of a specific culture c.nd its po.st 
expcr ienc0s , r h ·i.ch lee.ct hia to think of biological inhcri tance, not as 
somethi ng indep.mdcnt of c \41 tural conditions , but a s something intil!l-
ately bound up with t hem. 

More significant t hnn the differences behv-ecn these two con-
cepts o.ro thei r simi.lar itics, Both the socio.l scientist o.nd the bac-
toriolocist a re conce rned with the study of or ganisms v:hose· behavior 
t hey know t o be c.f fe c j.;0d by a host of environmental factors 1 both 
:me.ter ial and s ocie.14 This c omnon realization, which is reflected i n 
the i r er.1ployr:ie nt of tho word c ulture 1 is an inportar.t factor in deter-
mining t he sorts of problons ·which they select to study, the techniques 
which they use, and (per1:1aps) the r e sults whi ch they obtain. 

The early realization of the importance of cultural conditions 
in deterninins bacterial behavior has led to sone inte r e sting innova-
tions i n the classification of these organisms . In gene ral, as you 
know, plants a. nd e.ni:nals e. re classified according to t he appearance of 
individuals . Bacte ri a. , hoYmvc r , nust be r e cog::Ji zed by cultural char -
acteristics. ~o distinguish different s pecie s by such characteristics 

·as the t ype of1 colony which they form on o.n a gar mcdiur.i., or t heir abil-
ity to f e n::i.ent glucose. ~'hether or not a particular species ha s ever 
before oxiste d on an agnr ncdiu.~ or cone in contact with n glucose 
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mol ecule is unimportant. Obviously the classificiation of bncteria 
is based not on ti1ei r appearance or even treir b9ha-dc::- in their native 
environments 1 but r ather on the pctentio.li ties y;f:.ich they nay be induced 
to reveal in the laboratory0 The sun of t!1cse po~e~~~~litie3 defines 
the species . One may spec1;.late on the extent to whicC-1 this must be 
true in classifyi:lg any culture. 

There are breat di:fP~onces ~n the sun of potentialities ex-
hibited by differer.t b3.cierial s:::>0cios 0 Scme , :;ur.11 PS _l.:_ue.:~·i·:!.=_si s, 
which ca.uses whoop::.:11; c0i:gn in I:'.an, seen to poss~·; ::: ver~r :.i:rrtl.+ei 
powers of adaptation. Tr.is s;::>ecies has been fom1r n?1i y 5 .... 1 t.1e res-
piratory tracts of Homo snpi.ens . In order to isolate it in the lab-
oratory one must use-co~plcx-Organic media containin~ b:ood. On the 
other hand there are jacks- of- all- t r ades such as (.,1 b1.lty-icum, an 
organism which can be isolated from the soil nnd \.-ia=:3::-or e.t least 
three continents . This organis:r;n has so many potent5.A.lities that since 
its discovery in 1879 it has been rediscovered as some~hing else at 
least twenty- two times. Once it was described as an anaerobe v1hich 
could not grow in the presence of oxygen. Another time it ~~s de-
scribed as an organism capable of utilising the nitrogen of the air 
and thus enriching the soil , A third tirr.e it wo.::; described ns a 
species of potential industrial inporto.nce because of the butyl al-
cohol c.nd o.cetone which it can mnke from starch. Sma.11 wo:ider that 
the genius of Linneus should have clo.ssified bacteria together with 
Sperr.ir.tozcn in the order "Chaos" . 

The cultural o.pproach, as we have seen, e~pho.sizes the i:mpor-
to.nce of environment. It is therefore not surprising that the 
bo.cteriologist ho.s de7oted considero.ble time to the study of those 
environ."!lentr.l factors \'rhich are found to modify bucteric.l growth. 
In the time nt O'..lr dis::iosal -v•rc sho.11 hnve occo.sion to study only o. 
few of these fuctors 0 

Since the ·bncteriologist is forced to st udy groups rather 
tho.n individuo.ls, the question immedia.toly o.rises ns to whether the 
size of the group h'.ls n:::.1 effect in determining cul turo.l properties. 
In a weak mom(?r:t one m.i£:)1.t be te!:lpted to inquire as to how many 
bacteria cons r.i tiite a r;roup. If 1 is an individual, are 2 a group, 
or does it take 2000 to make a grcup? Questions of this nature are 
perennial in scientific w0rk, but they represent language difficul-
ties and we are gradually learning to treat them as such. The 
scientifioally important question is not : "Do 2 or do 2000 bacteria 
con;:rci +ute a group? a but "To ·what erle!'lt does a member of a pair, or 
of 2000 bacteria behave differently in a given situation fro~ a 
single bacterium in the same situation, 11 

One answer to such o. question may be obtained vri th the aid of 
grovrth 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 givinc t\~~cc the original number, 
i'lben these di vi de there will be four times the o:riginal number , and 
so forth. If we take counts at regulnr intervals to determine how 
many bacteriu there a.re , we shall obto.in o.n index to the rate of re-
production nt any given moment. ¥/hen those dato. a r e arranged plotting 
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not the numbers of·bncterin but the logarithms of the number s of bac-
teria against time, ,.m shall have our findings in a particularly use-
ful form. On such a grap~ any straight line indicates that the rate 
of cell division is constant. {This would not have bean true if the 
absolute number of bacteria had been used, hence '1e used the logarithms. ) 
The steeper the line, the fe.ster is the rate of divisio~. Notice that 
at f i rst the organ; s::x: r-ep:·.:d'..lce relatively slo;·rly. This stage is 
knol';n as the la;; n;:·1 ~~, ~··, . ~r. -.:i1e rate of reprodvction ii!0~·eases to a 
:rr.aximum at whi0n I-'-': :.:1-c it ·oa :::on:es cons·i:;o.nt for a period :h:r.O'ln: as the 
logarithmic or straight- line phase. As the fo od is exhau~t~.:l or 
waste products accumulate, the curve is seen to reverse i·.:i:clf. Curves 
of this type a.re extr emely useful . When environmental conditions are 
contr olled, they may be used in comparing the grovrth rates of differ-
ent species, or when t he species is maintained constant they may be 
used in studying the effects of factors such ~s size of population, 
temperature of envir onment, pr evious cultural experiences, etc. They 
apply as well to the growth of a rat or the population of England as 
to the multiplication of bacteria. 

The curves in Slide I shov1 graphically tha.t the number of bac-
teria introduced into a given medium may have profound effects upon 
the properties of the culture . E. coli - an organism fou.~d :.n ~he 
intestinal tract of almost all mamrr.als has been used in these studies . 
\'ihen a flask of broth mi.s inoculated with 2 cells of E. cci.i per co., 
tr.e t:"r{;''.:r...i5Jr..s failed to · increase in number. \"/hen the ir.ocui'um ccn-
tair.'"d cO eel.ls per cc,, t;rowth was established but oz:ly after a l ong 
lag rne~e. By increAsinG the size of·the inoculum to 200 cells per 
cc . the lag wa s app~eci~bly shortened, and when 2000 cells per cc. 
were introd.uc3d, logox:. "':h.'T.ic growth was initiated almost immediately. 
The mediun E.n~. toe cc:-:di tions of incubation were the same in all four 
flasl:so It :i s -tl1.£::.r2~'.;r0 ap!1arent that the ability of a cell of 
~-col~- to r e·r;r o:h .. cd in +.hi:; broth depends in part upon the number of 
cells w7• th v.hic h :i.t i.s a.~soci.ated. By slie;htly modifying this experi-
ment ono cr:i.n sho·:r th0.t th is is also true of other species and other 
media and than J'Tllny o~hcr c.spects of bacterial behavior beside repro-
duction are lik-3w·j se affectei by population density. This is often 
of tremendous practical importe.nce. Your ability to resist infectious 
disease depends, in part, up•:m the number of organisms v1hich may in-
vade your tissues . Suocess in :-nany industrial processes is achieved 
only by carerully controlling the size of the bacterial populations 
involved. 

Before leaving Slide I, it me.y be noted that these curves also 
suggest that factors otner than size of inoculwn are of importance. 
Note the points at i::hich the population in each flask is 200 cells 
per cc . The curves s~bsequent to these points are not identical, as 
would be the case if size of inoculum y;ere the sole determining fac-
tor. In the minutes left, I shall discuss a fen of these other fac-
tors that may condition bacterial growth end reproduction. 

One way of inhibiting the growth of E. coli is to make the 
medi\;Jl'l very alkaline, as sho1m in Slide II . In this case the same 
inoculum, 2000 colls per cc . of medium was used in each flask., but 
the medium in one was ~de 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 alka.linityo Study of 
these curves shows that E. coli is capable of raakin~ the medtu.~ les ' 
alkaline. It appears thP.t the pH must be lowered to about 7 before 
logarith."'!lic grO\i~h is initinted. If the inoculu;;i is lo.rca e~ough, 
this i& ~one dm·.ing the la.~ phase. Frou such curve::; on0 n •.e;ht sus-
pect and e:;.:::'er·i"l1-:::it c1 . ..,r.to:;st:::-ates , t!-lat the more sui tcblo tl:e nedium, 
tho f'c·.rnr -:~'!.3 !1utr.'Jf:r of b:;.cter~ c. r equi r ed to ini ti.ate p·o1·,-'.;h. A 
splendid food s uch o.s :nlJ k , is ti1C'reforo pr.rticulc.rly he.rd to pre-
serve since only o. very fevr orGan5.sms are required to ini tia.te rapid 
grovrth 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 apprec i ably modify tho condition which is being studied. 
Note that not only the length of the lag but also the r ate of logarith-
mic reproduction is affected by chanGinG the temperature . In general , 
the higher the temperatur e the fa::;ter the re.to of grovrth. This fa-
miliar fa.ct is illustrated in our folk- lore by the snyi~G that 
11thunderstor:ns sour c r eam" . (By changing the tempcratu.':'c, one seems 
able to control that im1er tine \7hich Mr. Troy discussed. last fall . ) 

Alkalinity and tcnpere.ture o.re but two of a trc::'le:ido.is nuobe r 
of envirorencntal factors which have been found to affect t!10 behavior 
of bc..rtoria:!. culture$ . In general such factors are intcrdepe~d<mt. 
Thus . i ~ -;;h.c tenp-=ra~..;ure is opti::iur.: for br ovrth ! the organisns ca.n 
vrith.::~a'J.: ::n .. -l: re1r% n·:' aH:a.linity or acidity, but if th'3 te1.<pera.ture 
is unfai.-cro.ble , tne pH r;i;:.st be carefully adju:::ted. 

The b€-ha.vior of a culture may also be conditioned by the pa.st 
expe::ien~0 5 of -chc ~cl :.> with uhich it is inoculated. This is illus-
trated oy 1~}-,13 cu-: .. :"<'$ L1. Slide IV. In this case the type of nedium 
and t110 .·u.,.,.be-r of ll.Y:i.!\l, c r t::anis::i.s inoculated v1ere the same in the 
two f).n-;ks but t!-1.0 i nc·:r.-,.iu:n used in ono case 1·ms taken fron a young 
C~lt 11rc in i;hc lOf;f'. r :._t::."l.i c rhase i·iheroe.s t hat in the other was ta.ken 
from tm older cul-+,·;.:con 8irli l a r .difforoncos may be obto.ined when 
inocu~ ~ v1: the s;:-.;i"- ::'.g,e but from tlifi e rent ~edie. are used. There has 
been o. g:~ec:L dco.l of d.ebo.te us to the mechanism responsible for thus 
changir.:; the o.ppare"lt p0tentio.lities of cells , In sor.ie cases all of 
the ~ell~ see!'! to lEH:-'"'.e sligntly ".:lodified, Thu:r; the cells frol"l cul-
ture::: o_~ t-.ibe:·cle b.::.ci llus ~y conto.i.n fron 2 to 50 percent fat de -
pe:rid.i.1.g <.>pon the e.1110'-'.L.t of blycerina in the nediurt, nnd a.n orge.nisra 
oonto.in:i.r.g 50 rerc-;;n'; fo.t dif1 ... ers detectably fron one co::-itc.ining but 
2 percont~ In othP.:r c~ses the p~·operties of a. culture seem to be 
modified ~y selcct:i.ono r;hcn a cul t':..lre is transferred to ~ new nedi un 
groy:';h3 r.t first, is frequently slight. Only a. ~ew cells seei:: to be 
ada.p":ed to tho new cor:d.itions . Howc't"er, if these a re able to truns.;. 
mit ~rcir charo.cteriRtics to o. significo.nt portion of thoir progeny, 
lo.tar grovrth nny be ~bundunt . Hore, incidcntully, is another r enson 
why size of inoculur.i I:".n.:; plc.y n decisive r ole in determining the abil-
ity of an inoculur.~ to ir..itiate logarithmic grov:th , A large inoculun 
would be nore likely to contain a few individuals YJith the required 
potentialities , The fact that strains of organisw$ are modified by 
pust cultural conditions has been utilized vrith c;reo.t success in 
medicine and industr y. Di sease germs become modified by the •.· .. : .. ·.·· 
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conditions under vrhich they exist. This fa.ct underlies the develop-
ment of vaccines such as that used by Jenner. The sna.llpox virus 
was so changed by e;rowint; in cows t hat it was incapable of ca.using 
smallpox in James Phipps, but fortunately was still capable of mak-
ing him innune to the disease. 

1fe have seen that the behavior of bacterial cultures is corre-
lated, anong other t~1ins s, i:rith species, size of inoculur;., environ-
mental conditions o.nd past experiences. I:'.1. the description 0.nd 
classification of ba0tct'io. nll of those points Gust be consi d.e red~ 

Thus in describing tho ?~thogenicity, or ab ility to cause disease, 

43, 

of Ste..E_~ur~, the bacteriologist states that "O, l - 0. 5 cc of a 
24-hour broth culture injected intra-venously into a young rabbit is 
generally fo.to.l in 24-48 hours". The description would be considered 
glaringly inconploto if any one of these details were o:r:ri.tted, bo-
causo all nust be observed ''ihenever the experil:ient is repeated, 

He have seen that when studied as cultures, bacteria do not 
reveal themselves as agsregate s 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 
a mer.e coincidence that the rate of multiplication of bacteria may 
be expressed by a curve of the sane type as that us ed to describe 
the growth of an animal such as the rat. Both curves represent the 
successful struggle of ;;roups of cells placed under environmental 
cond:i_tions which, at least in the early stages, put a :Jremium on 
mutually benefL:ial cell activities. An interesting question that 
suggAsts itself at this point is: IThy do we speak of the individual 
bacterial cell as an organi sm when in the case of the rat we re-
serve ths.t 1·,·ord for tho agc r ecate of cells? One might go further 
and ask why we shculd not by the same tokens, refer to the popula-
tion of Engl and as an 02·ganism. 

In these few mi:>:J.utos I ho.ve tried to give you some idea of 
how the bacteriologist proceeds to study his cultures and of the 
picture which this study r eveals to him. If the picture seems 
somewhat complex , if it seems to involve rather a large number of 
factors whic!-1 r,re all intricately inter-related, is it not because 
these factors are best thought of as attributes vrhich can not possi-
bly be dissociatod from tho thing itself? Could one conceive of a 
bacterial cultur0 which lacked organisms, or one which lacked an 
enviromnent, or a past history? Thes e things arc not independent 
entitie s but diffE" r er.t n.spocts of 'culture'. They arc arbitrarily 
conccivod notions which we find useful eJd s in tho processes of 
analysis which arc essential to increasing our a-war ones s of the 
world of vrhiGh we are a part .. other investigations of other cul-
tures, cultures of beans or of rats or of men will probably rovoe.l 
much that >rill r emind us of our picture of bacterial cultures. Is 

·.this becaus e beans, rats, men and bacteria arc all so sinilar? Or 
is it bucause s im.::i.la r methods of investigation hcve been used in 
the different studie s? Or perhaps are 'type s of subject' and 
'method of investigation' also but different aspects of tho same 
thing? 
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THE PHYSICIST AND Modern CULTURE 

Francis F. Coleman

The unity of modern science is emphasized by the definition 
of a. physicist as some o!'.e who uses his senses for observing, mechan-
ical c..nd thermal instrumE::n'Gs for r:ieo.suring, and !:1.c..the:metti cs : especio.1-
ly the :rnn.themn.tics developed in the se:rvice of physics, for rec..soning. 
Nothing is so.id a.bout the subject rnn.tter to be investigc.ted, n.nd in-
deed there is no limitation. Already in the new science, physicists 
a.re working ~Qth living lllD.teria.l. In fnct, modern biology is often 
called the physics a.nd chemistry of living processes, o.nd the best · def-
inition of life is .1~ dynamic equilibrium runong polypho.sic sto.tes 11

• 

Physics a.nd chemistry ha.ve become different names for the s c.me sea.rch 
for knowledge, no.mes used chiefly to indica.te a.n a.mico.ble division of 
la.bor o. nd tro.ining in a. field too l c..rge to be covered by one ma.n or 
twenty men. ·Yet only a. little over c.. hundred yea.rs a.go there lived 
Thomn.s Young, the lo.st scientist 11who knew everything" scientifici 

For the historico.l reason tho.t its earliest investigations were 
those most suita.ble to -the development of the scientific meth'!ld, physics 
underlies a.11 science_ Vihy then is it such a. strange a.nd horrid sub-
ject to most of you? By o.n accident of la.nguo.ge most of the results of 
physics a.re not o.ssocio.tod with its no.me. A chemist is trained us n 
chemist c,nd works n.s a. chemist, o.nd when he mo.kes o. :reinC'.rko.ble new dye 
or-identifie s a.n unknown substa.nce in o. murder trio.l, the credit goes 
to chemistx-yn -Simi::.cTly o.. geologist leo.rns geologico.l history, miner-
o.logy c.:rrl the physics of the er.rth, goes out c,nd finds oil by physical 

meo.ns nnd vre c.11 prc.i s e geology. So o.lso the la.boro.tory c.nd mc.tho-
mr.tico.l r esoo.rches in biol ogy, psychology ci.nd sociology a.re a..pplied by 
men o.nd·womon identified with their respective fields by their usuo.l 
name s. • 

But not so with physics. To be recognized o.s a. phtsicist one 
must be o. pure resea.rch physicist in spite of the fa.ct tho. pure and 
o.pplied science in o.ny field o.re so bound up together a.s to bo insop-
o.ro.blo. For insto.nce, o. pure physicist, Hertz, discovered ro.dio wo.ves. 
Narconi o.ppl i ed them so pro:::'ito.bly a. s to stimulate much pure resco.rch 
which produced vo.cuum tubes which mndo possible n billi on-dollo.r o. 
your industry which ha.s spaw1'.od countless more d.iscovori os from pure 
r e soo.rcn in electronics ., The o.pplied physicist IDD.Y be o. ro.dio engi-
neor , c.n oloctrico.l engineer, a. designer of lense s, o.n o.ooustica.1

1 
ro-

frigo ro.t ion~ or o.ir conditioning enginoor, o. no.vo. l a.rchitcct, or an 
a.orono.utico.l doaignor or only tho census t o.blos knovv vrho.t e lse. Ro.;. 
moved from the context of its o.chie~omcnts in these fo.mili o.r fields, 
physics se ems mysterious, fo.nto.stic, nni hopelessly difficult, quite 
the reverse of who.t it roo.lly is, in fa.ct. 

In no bettor plight with tho lo.ymnn is mnthcmo.tics vfi th its for.;. 
bidding Greek a.nd Arabic no.mos; geometry, trigonometry, iilgobro.1 ,. '~: , •. 



arithmetic, and the horrendous calculus, formerly known also as flux-
i ons. Except for abstract mental exercise and s ome of the most re-
cent and dgorous philosophy, :mathematics is only the lane;1i.age in 
w1'iich the results of the experimental scientist are expres~ed? In 
st:::-e3sing this,, I do not belittle mathematics in t!i.e leas·c., I merely 
wi::ih to disps l the superstit ious a.we with wh5.ch r.iU+hez.ati cs is often 
reg;a riad, r:ither to the plec.su:·e of sor.:e mathe"n::.t:i.cJ.e.ns, I fear, 

To correlate ·tl'>e r G;:;' .. 1ltc of mnny exper:Lmer.-l:er-s, tite tr8oretica.l 
scientist must maste2· -Chio language so vrell t:io.t he c·a.::1 ~ ... llin:c in 
symbols. For most of us, t:nought is the silent c oo1·dj ~.1c. t.i. .~JD. rJ f words 
anC. mental images--the "models" of the experimental phynicis-c--but 
for the theoretical scientist, productive thought consists largely in 
tho silent and unwritten c oordination of mathematical symbols and pro ... 
cesses, 

Such thought processes a.re so pov;erful th£Lt some famous scien-
tists sug~e st that mathematics mn.y contain the ultimate truth. Sir 
James Jeans has even suggested that God is a mathematical phyoicist, 
But the inconsistent st~tements and nebulous lnnEUO. Ee into which 
Jeans and Eddington c.nd other groat scientists are betrayed v.·hen 
they turn philosopher are horrible reminders that sci er..ce is not con-
ce!'ned with the Absolute. The · refusal of science to dr aw e.bs'.)lute 
cori.clusions fr 0m re la.ti ve de.ta, that is from data drai.'ln frcmandhenc e 
r eJ.s:t.:'..ng to exper:c-n:;r.t,·--rs to . the m~/stic and the r-9li gi ou's philoso-
phe~ onLy-fess deplorable than the refusal to assume absolute values 
as basic axioJ1ls 0 

But a quite different blind spot in scientific v ision has 
a.lanned thos e interectGd in the direction of social change. Scien-
tists have made no a.t·'.;(jnpt to apply t hei r rationa l methods to con-
trol the soc~nl eff0ct8 of their discoveries, Thej have not even 
made o. conc0r~r;d e.f:~crt to measure these effects . Nearly all are 
eithe r <io 1rn.s~( ;n.-:.ki~g o. modest living or so engrocsed in specialized 
r ce00.roh, or ·cic +.; ~1 , ,ch2..t they eo.sily and complacently ignore the 
so a"ial J ocorionic, o.nd political dis1ocl'..tion re sulting from the rapid 
increase in their ability to control natural processes. 

The fow ·who r ec ognize the nocd for such measurement tend to 
shrink fror:i tho c onflicts and pressures which they knovr would r e sult 
from it. They realize tnat they have no~ oven boon frc o to choose 
their field i.:c'l scienc<J or tho specia.liz od corner of it in nhich thuy 
·wcrk., They lrn.o'v that tho pros suros T:hich havo determined thvs o things 
for t -om arc no~ n o-vr. They sec the hictoJJic?.l cours e of science shaped 
by con.:itant intorfor onco from pressure groups of all kinds, political, 
ocono!!llc a!Jd religious. They lrn.ow that fundamental. r e s earch is bio-
logy o.nd psychology h~s boon almost non- existent until v ery recently 
becaus e this stubborn irrational opposition has nithheld the finan-
cial and moral s upport necessary to l arge-scale research. 

Those fow s ocio.lly r e sponsible scientists recognize also the 
.momentum whi ch causes showily successful i:md apparently pro!Illsing 
rosenrch--!10wovor unscientific the method of appra.ising tho pro:mise 
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. may be--to flourish at the expense· of less popular fields, as the 
older sciences (chemist.ry, physics, including astronomy, aud geology) 
have expanded at the expense of biology, psychology, sociology, and 
-scientific economics. Especially in tho newer O!le~, but very marked-
ly in a.11 these several fields of r esearch, now closely coopere:ting 
in the use of a controlled rational method, these uucontrolled ir-
rational infli.lences have decisively affected the grov.-th of knowledge. 

Let us now e:<.a~ine a. few of the more conspicuou3 rcsuJ.ts of 
research in the phys1.cal sciences . They have ofc".)n ::icon cH;cd as 
outstanding among the :material achievements of the hu'IT\D.r.. m::.ndc I 
review them here not only to remind you how they affect our da.ily 
lives but also to sugcest how blindly and inefficiently they a.re 
being used. 

The basic requirement of the industrial revolution was power 
in large quantities . Factories vrere crov;dod together where coal was 
cheap a.nd in individual factorie s many ma.chines i'/cro croi,qdod togeth-
er to permit tho efficient use of steam power from large engines. 
But steam engines a.re vm.stoful at best, and most v.ra.stcful ·when they 
arc used to oper a.to machines coupled directly to them. So as soon 
as it was under stood some sixty years ago that energy could be car~ied 
from place to plac0 as electricity with almost no waste in transit, 
the rapid deve lopment of eloctricnl devices was assured. The prob-
lems of generating electrical energy from burning coal or falling 
i.·.rater, transmitting it over l ong distances with only slight loss , 
and recor.v~rting it into heat , light, and mechanical energy in con-
venient amounts have been almost completely solved by physicists in 
laboratories and in engineer ing establishments . 

It is novr a fact , as v:ell as a campaign slog:an, that cheap 
power can be brought to home and farm as well o.s factory. With bet-
ter planning, bette~ coordination of effort , end r ather less finan-
cial gain to ~he fe·:r, ~his might have been done lonG since. A 
serious obr,t~cle has been the primary need to protect investments in 
obsolete eqt~ipment still cupable of yielding a. profit from o. small 
a.mount of power sold a.t c.. hish price. Another obstacle less often 
mentioned is the excessive cost of electrical appliances and in par-
ticular, electric motors . A wide expo.nsion in the use of these in 
agriculture w~uld greatly incre~se the officiency of long distance 
distribution of power . By stnndo.rdizing the most useful sizes of 
motors and using mass production methods it is possible to bring 
their cost down to not 1r.oro tho.n twice that of the metal they can-
to.in. (This ho.s o.lrco.dy been accomplished by rolativcly smo.11 in-
dependent producers in filling lc.rge contro.cts for smo.11 motors . ) 
The concerns r;hich should do this for hco.vier motors , such o.s the 
Hesting!:ouse [.nd the G-:mernl Electric Company, stubbornly refuse to 
standardize. Frequent slight ch~nges in design in motors tho.t huve 
been essentially tho sar.e for ye~rs keep tho price up to about ninety 
inste~d of twenty cents u pound.* This excessive cost to the consumer 

* Sears , Roebuck list motors at about 351 per pound in sizes up to 
and above 5 H. P. This shows what could be done by General 
Electric 1 etc. 



restricts the use of electrical energy even where it is available at · 
a low rate. 
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Anothc..1' failure to use the electrico.l energy ma.de available by 
physics is to be charged ag:-.inst the eastern railroads. Only one of 
several lines,.,.,urg;ed by e;ov P. rnment experts to trel:,l~ their electrified 
track mileage has had the vision and t!'lc courage to proceeC! . The 
Penn~ylve.nia. Railroad he.s contin:.icd an a.gi:;res~ive ele·~tr.l.ficitior. pro-
gra.m rie;ht throur_;h t!1e depl'ession. other lines ha.71-1 said it >'.C.s not 
practicable . Perhaps not, but their judgtlent ser:ins opon to quesi;.i ::m. 
La.st Hay they were flooding their passengers e.nd the general pu.!:lic 
with propaganda. a.e;a.inst t;1c reduction in fa.res ordered by the In-tP-r-
ste.tc Corranercc Commission. Now that the fare r 0duction has greatly 
incr~asod their earnings and they have been saved for the ~omcnt in 
spite of themselves f r om the rapid loss of t!1eir business to road 
transport , they a.re cr owing o.bout thei r clev0rncs s . Eloctrificc-.tion 
of railroads for long distances in a r eas of heavy traffic is techni-
cally pra.cti cable. 'fhe failur e to a tta.in it is wasteful of power nnd 
of the scientific effor t that made it possible . 

Another waste discouraging to scientists is tho.t involved in 
the inefficient competition between r oo.d and ro.il transport. Scien-
tists who have devised matcrinls snd pr ocesses VJhich have made pos3ible 
modern motorized t r o.n&port o.nd the highwo.ys on -r1hioh it runs see only 
slight coordino.tion nmong the vo.rious transportation o.gencies . The 
currying of freight i:i.nd po.ssengers for long distnncos by truck o.nd bus 
lines j)l".ro.llel to existent r o.il r oad lines is wasteful in the extreme. 
However, it ho.s done what nothing seemed o.blo to do, it h'ns brought 
the rnilroads some inkling of how obsolets their ' equipnent ho.s become. 

Avir.ti on is of ten held up ns o. greo.t o.chicvement of physico.l 
science. One often hec.1·s, too , tho.t it, n.t loo.st, is o. positive bcne-
fi t wrought by the wr.r to ond vro.r , The fuct is th::i.t ~.via.ti on is only 
now beGinning to recover f 1·om its wo.r time p0rvursion of design. Its 
most importo.nt function is surely the so.fc o.erio.l trnnsporto.tion of 
working ci vilio.ns m;,d their e;oods . Insteo.d it hc.s been developed pri-
mc.rily fo r spoed o.nd mo.neuvero.bility, thct is , fo r rralito.ry ~nd sport-
ing purposes ro.ther tho.n for productive use . Even in its proper co.p-
o.city of tro.nsporti::.tion, nvintion hr.s been seriously thwo.rtod by tho.t 
grco.t frustro.tcr of o.11 science, economic ~~tionc.lism, in thnt long 
distc.nce tro.nsportc.tion by c.ir in Europe is r estr5.,cted in its flight 
over nc.tiono.l "6oundo.rios . In the po.st thi rty yoc.rs . ovcr fivo thousand 
million dolln.rs ho.vc been spunt on aviation. How li ttlc of thnt enor -
mous sum hus been spent on useful r esearch is shown by the fo.ilure to 
pro-vido sound cornmcrciul dc!sign, by tho f~\iluro to provide tho utmost 
safety in the nir , end by the failure ~o pr ovide. ndequnto ground uids 
to nc.vit;o.tion. 

Not until o.ftor tho disastr ous ser ies of crushes in recent 
woeks were facilities for impr oved ro.dio reception in trnnsport plo.nos 
~ad0·~Andatory. Even the announcement of this provision is largely a 
screen to cover up the la.ck of concentrated research which would les.d 
to such ne~essities as a.l timeter~· giving at all times the true heieht 
above the gr o'uJld , be it sea.shore or. mountain top, nnd thorouc;hly depend-
nble radio communicati on. ., 



"Communications ! " iiha.t amazing achievements they are; tele-
phone, telegraph, cable, o.nd radio; a;.;.d hew s"tuli;i~:i. cd c.;-"!d. frustr :i.ted 
by many of their uses ) Fiv0 years a~o, I mout b:;C:. v::i.;-;hful · plo.t~ 1.;t;.dcs 
predicting the early realization of true intenwti0r..alj s:::1, ·tn.ac •:era 
of good feeling" in which n;:;.tions, ( I mean p00;;:!.r0s, ;.,nt t h0ii:- rulers) 
would como togcth<:ir o.s friends r.nd in which life :.n -l;;he iru:icus coun- · 
tr::.cs would be en::-:'..chocl by stimulut.ing cont:-i.0t wl th dif.:'.'er ont customs , 
di:;fcrc nt wc.ys of pt.:!"'"U.ini:o; ht..ppinet:r: , How ho1: t'W it ser.;1'!$ t oc'.0yJ 
Tu.."'le in the wor:.i.d on r;:hor t wave e.nrJ. wLs.t do you tT,01·? R.ecc·cim1cuy con-
servatism from Lonc.1.on.; f'rer..zicd liE>s and the ::ic::·mi. -:lg 1.'. ~ ·runp · 0f .mll.rch-
ing feet from Nuremberg, hysterical. mob enthusic s:-n frc;':l f.c:t.e , e.nd 
claims and counterclaims frori. stricken Sp1dno ib. res.ding ou r c aily 
press with its phenomenal "coverar~e 11 of the nei·rs, one of the :nost de .. 
pendt:!.ble ways of obtainine; information is to discmrer an inveterate 
liar and believe the opposite of what he saysJ Of what worth is our 
vatmtod ·annihilation of distance Yrhen 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 isl Hnrdly half t he frequency range of musical sound co.n be trans-
mitted due to the crowding together of stations on the band of wo.ve 
lengths allotted to broadcasters. · Fewer stations, each 1;.ri th a.t least 
tvrice the present frequency range , could today pr ovide music from our 
receivi ng sats that would a.maze even the expe~t by its fidelity. But 
such music is not available, so we turn to our r ecor ds and find them 
highly en2oyn.ble untiJ. we compare them with high-fidelity recordings 
of hill-a:r..d-tle.lc or s ound- on- film types. If t his latter most modern 
photo- c l 0r.trical mc+,hod is o.ggressivoly dcvclopod v~e shall have· far 
:more satis:'act•wy reproduction of sound tho.n -v.re have cvor knovm, but 
-wil l 'it be d.evclonc ::l ? We dare not be t oo confident, in vie1·1 of what 
hu s-·b.~ppcne; C. to ti1e othe r type just mentioned , whi ch gets its no.me 
from the fa.ct tr..u t in it the r eproducing ncedlo moves not f r om side 
to side ·01:.t up n.n::l ciovn, over hill and dal e . It was highly dovcloped 
in conjunction vi th long- pln.ying records but is not on the mnrkot be-
cause of t'ho investment in obsolete e quipment for mo.king nnd plo.ying 

·the ordinary lator~l-cut r ecor ds, 

I sh~ll forego criticism of the phonograph its elf oxcopt to 
point out t hat a.co1.isti ca.J.ly it is severely handicapped by having to 
be a piece of fu~niture as we l l as, or even instead of, a musical in-
strument . Bt1.t ·what abou·: the house in which we are listening to thi s 
music? Vfhat has it gained f rom science? It is better than over hal f 
the ho.uses in this mo s t enlightened of countries in having adequate 
sanitary facilities, but even these are probably of a rchaic design; 
If it does ~lappen to be ai rcondi tioned instead of ju:>t over-heated, the 
equipment i ~ probably a V!asteful hodge- podt;o , ingeniously but not scien-
tifically arranged~ As for its acoustic s and cov.nd-~roofing--well ; 
just listen in o.ny 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 era~ unionism!) 

Like ell others, the building industry requires fo r its advance 
improvements in materials and processes . In spite· of its blind and 
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stupid failur e to support physical research many improvements are ready 
for its use , New buil ding material s have been developed and new pro-
cesses of construction have been per fected,, but tl:a~r are not being used, 
largely because tl1e lack of ore;anization of the ind.'1stry and its con-
servatism bor n of ignorance have not permitted t~eir manufacture in 
sufficient quantity to make them cheap. This lack of vision is strik-
ingly illustrated by the histor y of the exciting new a.erogels,, colloid 
expanded glo.sses , which combine transpnrency vri th heat-and sound-proof 
properties and are lighter thnn cor:.C0 It is no:·r six yee.~·s since they 
were first produced in the b.bcrutory, where they rAm::i.in waiting for 
the mod".lst support Y1hich <,vould make t hem available to builde::-s . If only 
they could be proven useful to the military, funC.s Yrould be c.ppropria tod 
for their development , which would then cost f r om five to ton times as 
much as it would in an efficient l o.borntory, 

Tho fate of the nerogel is similar to that of efficient whito-
light ga.seous- di schnrge tubes which some day will bo developed from 
the present neon signs nhich assault our eyes everywhere. A concerted 
attack on this probl em, thr ough r osonrch costing probably less thun a 
mere million dollars , would solve it in o. few years . But what research 
is bejng 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 lfa.zda lamp but vre are not rel!linded that the gaseous- discharge lamp 
is many times as ef:'icient as the ~/lazda , which converts only a few hun-
dredths of its electrical energy into light. 

I have given you onl y a few instances of v1ha.t physical science 
has done in contrast with v!ha.t it might do. They are only glimpses of 
a sorry s pectc.cle to which individual scientists rec.ct in vc.rious ,·mys. 
Since scientists (even physicists ! ) are members of society and subject 
to the sci.me pressures as their fe l lm·;s, their rec.ctions are by no neans 
sure to be rational and scientific. In general , their views as to the 
place of science in society reflect those of other widdle- class citizens 
who think that scientific research should be entirely subservient to 
industry and i;rho are occa3ionally thrilled by its lM.gical material ef-
fects and by the umra.rre.nted ini'erences wishful writers draw from its 
mathematical mysteries. 

Among discontented scientists , those capable of submerging 
their r eason, and that cynical sense of humor which Lin Yutung calls 
"old roguery11

,, under the crusading spirit become cranks like the 
er sti.vhile greo.t chenist Professor Frederick Soddy. Formerly a col-
league of Lord Rutherford, of atoffi- splitting fame , for over twenty 
years ho has done little scientific r esearch and ho.s been a thorn in 
the flesh of economists o.nd other predominantly well- adjusted persons . 
'Ho o.dvocatos not a dictatorship of the proletariat but o.n oligo.rchy of 
scientists, I quote him : 11 Bittor c.nd justifinbly so, us r.i.a.ny of the 
critics of science arc, surely nothing bi tterer could be so.id of it thnn 
this , that its abundance ho.s but enthroned the wastrel . lfor is the solu-
tion, •• ••••• that science should look for n nm·1 nastor~ The solution 
is for the public to acknowledge its r eal mnster. and., for its o·vm safe-
ty, insist on being ruled not by the· reflection of a reflection, but 
direct by those who a.re concerned with the cr eation of its wealth rather 
than of its debts . It should require that its universities and lea.med 
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societies should no lone;er evade their responsibilities and hide under 
the guise of false humility as the hired servents of the world their 
work ha.s made possible , but do that for vrhich they e.re supported in 
cultur ed release from routine occupations, and speak the truth though 
ti'1e heavens fall . 11 

Unlike Soddy and his ilk, rnrny scientists who recognize the need 
for change realize t!'w.t they ce.n..11ot be trusted as an intellectual oli-
garchy. They advocate a t!10roug:1-·going refor!'l. of our social order and 
look toward the inter:nr.tione.l orgc.nization of democratic socialist 
countries. Some who hold this view o.re actuated ma.inl~r by n desire· for 
socio.). justice. others, while o.wo.re of the need for socio.l justice, 
stute frankly that they are desperntely afraid that if a. change is not 
mu.de the•r will soon los<:. their !!leans of livelihood. All these advocates 
of socialist democracy rego.rd "economic n;).tionnlism11 o.s being tho foe of 
all freedom of thought and particularly unfriendly to scientific pro-
gress . The constant change i~ industry and society based on the use of 
continuo.lly increasing knowledge cannot be tolerated by economic no.tion-
alism, which tries to freeze industry and society into wasteful economic 
self- sufficiency. The eviction of intellectuals from Germany nndqthe· 
paralysis of' science in Italy are lively ~ro.rnings to these scientists, 
mo.ny of vrhora, especio.lly those in Englund, consider their plight so 
despero.te thc.t they must choose socialism now before f~scism destroys 
their cnreers. 

All but the most cor.i.placent and conservative scientists recog-
nize the need for a rapid increase in our knowledge of man as an organ-
ism. Tech..l'liques--of measurement in psychology, biology, sociology a.nd 
economics ~ust be developed rapidly, for in their development and ap-
plico.tion lies our only hope for controlling ourselves and thus con-
trolling the powerful technolor;y we have built i:?.1 our cnvironnent. I 
ho.ve sr.id tr..Stt the p:1y~ice.l sciences have been made to develop faster 
than the others because of obvious econo~~c need and financial go.in. 
Very potent also ho.v0 been the influences of religious and other groups 
relying on o.bsolute authority instead of rational thought in the di rec-
tion of h1'..u:'lan affairs. Absolute ~uthority and irrational loyalties to 
religious , politico.I; and economic power, n.nd even to the power of 
creo.tivc inspiration_, hn.-ve ha d thousands of yea.rs to make men ho.ppy and 
we are .told that there is noro misery and more anxiety tod.o.y than over 
before. 

Let us try 0. neYr tack. Lot us learn r.bout ourselves with the 
tools i'ihich physics , che!'.l.istry o.nd :mn.thcr.i.atics ho.ve put to our hand 
and let us ~nke this knovrledgo o.vo.ilo.ble to everyone co.pn.blo of using 
it. \'Ihon we hc.vo done this we still shall bo much us ,·re arc novr but 
we shC'.11 constantly ·:;reic;h by rational thought the effects of our ir-
ratiorial impulses. Only then shall vre be free to build a scientif-
ically rational society in vrhich there will bo leisure for all o.nd 
poverty for non0 0 
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Science AND THE Reconstruction of Ideas

Margaret Patterson

My paper will deal wlth the first question raised in our first dis-
cussion. This question has Tecurred several times. You evidently want us 
to dea l 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 tube s and instruments--an entirely different process from 
the processes of art, religion, and philosophy with their respec-
tive values, standards, ideals? 

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 ansv1er quest ions 
about man's body. Human existence is still an ultimate mystery. 
Do our new methods r eally 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 poir.t 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 proble~s for some of you as well as for muny other 
people in our culture to-day. 

As I see the problem, there are two. questions: 

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

2. What, specifically, is the source and what are s ome of the 
consequences 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 ha s grovm out of ordinary human activities. 
In the course of these activities certain common-sense distinctions were 
made. Science is a method of stating these distinctions much more pre-
cisely and then verifying them. Through this proce ss we have rejected a 
number .of distinctions and categor~es formerly held to be valid and sig-
nificant. We speak of these rejected notions as superstitions, irrational 
beliefs, or mere verbalisms. 

What are some of the distinctions that ordinary, normal people 



would use if they were thinking and talking about themselves a.nd their 
world in non- technical terms? It goes without ss.yi:;::ig t.hat th5se fe opie 
would not debate among themselves as to whether er not th0y ·.vere a.live . 
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I doubt whether they would be t r oubled e.s "t.b vrhether stars and t r es s 
exist. I suspect none of them would try to convince other~ that a plague 
migh~ be good. These men would talk about food and the we:.ithe:r, thei r 
work and p-lay , what thei r children were doing, and what the i r fathers had 
said . In otner vrc:-d.s~ they wotJltl disci..:.ss happen:ni:;s a~1d ci;e:1ts of a.11 
kinds--ever..ts tilat :11>.d happened to them, evF.m'~s thej- >'ivulcl ll:<e to have 
happen to them. They would ciscuss their own experiences and rrany , if 
not all, of the experiences of other persons. 

Our talk--if it is significant and not 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 couunon- 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 t hat he is 
unable to achieve even a minimum of these di stinctions in msking 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--e.11 of this non- biological 
inheritance about which Mrs . Mccamy was talki ng. The manner in which we 
as individuals learn to use them is the psychological proce ss Mr. Ne1'1Comb 
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 t hings as distinguish-
ing the r ecurrences and the differences of the sea sons, or the connec-
tions between the even~s : planting seeds, eating bread, securing food 
for hungry children; or, again, such a thing as the belief that wherever 
one finds ashes there ffiust have been a fire. We take such things for 
granted and have dif!'iculty in realizing that they are dependab le instru-
ments which man has laboriously and po.infully fashioned. 

Let us take anothe r exrunple, be~ore 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 e.bout food . P.Jld it is evident that they talked 
about food for thousands of years before they talked about the science of 
nutrition . What we have now lear ned enable s us to talk more signifi-
cantly, t hat is, more precirely . '\i\"e can name more of the foods t hat are 
a.pt to poison or nourish ceTtnin people under certain conditi ons . Fortu-
nate l y , this process does not e~d in a loss of a2petite on our pnrt. Our 
knowledge of nutrition need :i.ot necessarily make us feel as though we 
were seas icki 

Now it seems to me tha t the deve lopment und use of scientific 
methods hns made a g.ce:it di!'f~re'lce in m!Uly of our beliefs. Because of 
our iJj.nlog:.cr.l and a.'1th r:::r. 0l~ 6::.cal k.'1.cwl erlf;e , we tend. now to thi;1k of men 
and t:"..eir &cti i,-i t:. ·3s o.s m:.-:;ur o.l avent.; i> . S:..nce we k110w that nntura.l events 
ha-v-e a mate,·ial o:.: . .sis , it !lo longer bothers us t h::.t man can ba 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 t his physio-cher•r~ce.J. study in no 
way prevents , r athe r it enriches, our stuC.y of :1.i::m 1 o:; ri.c ... ,t,,.i.i,.-ir~ s FH .. cording 
to psychological and sociologic•.ll procedures. To sq· i:!i•J s::r::.13 t:"'ini; i n 
another way : we are no longer shocked to hear 'that •;.M!:~.1.<:1.i rrc:~~sses in 
man ~re no different from chemical processes in the re&t of na't~re. 

We do not think of any events as nore or less nat'l :::- '.l.l than others. 
All eve~t:; a.-rP. ~ot pu.t in the sru.1e class \ i;.i11 iVO ·t uJk J:·,o.·': ·~ow va:'..uable 
th-:iy a.rt: . M.. ~re bes "r"3 just as natur'l.l a·, :~~n. ''1Jt t'!C. cal.l smfa:;- o"f: ;_;-;;em 
pests and enemies. To the degree--"Cho:; ·wo k:i.ll :n:.c:rob3s vre can S['.Y that 
one part of nature is destroying anotl:er part cf r.a·-;1ue. '.Iha:·e are other 
processes which make it possible for us to spea:c abo...i.t mB.r .. 1 .s re - creation 
of certain natural materials. I r efer, of course, t~ events such as the 
draining of swamps, or making steel houses out cf iron ore, or building a 
ca.thedrc.l out of blocks of stone . All these are arts . Thrcue;h them, man 
transforms and r e - creates the crude materials he finds . It de pends upon 
our pe r spective whether we co.11 any given end- prod.net of this kind good or 
beautiful . But in general , we might wonder whether m..'1.n would re-construct 
these Il£ltural mnterinls if he did not find the process and the product sat-
isfying . 

The srune natural context in which thes<: arts originnted is the con-
text vlhich , when studied, throws much light on thnt po.:-cicular art w!lich 
we call tl,5.11dr:g . Gestures, shouts o.nd cries, v;crds, co~cei;tions, o.nd ideas 
nre o.11 i:!:-Lr.a~ed in natural events . Origino.11~· tney ware r esponses to 
these ever.+.:::; no;·r "':hey are ways of describing them. Since we hnvo c.bstractod 
C"r-Cflin o.spe~t: of the earlier r esponses , v:e cnn now deal vrith these E'.S sym-
bols . V\e no :i.0'1ger r.aV"e to mo.ke o.~ inherent myst.Jry of langua~e, comr:tunico.-
tio!i, thir..king- ···.::>::l1e rful ns these o.rc . If you will to.ke the hypothesis 
that these o.:--e <td,·.;_;-ci,.-e tools , developed through the necossity of conjoint, 
socio.l boho.viors, I o·:i:!.ieve you vri.11 find it n sugg'3stive wo.y of thinking 
o.bout the cornli·cj 0:1s i.J.nd.er which we a.nd our nnccsto:r-s learned to tnlk o.nd 
think . It so<J~ns ·t.u be n muc.!-1 moN fruitful hyF.the i::is tnan the assumption 
tha.t thinkiui; i:.i s0;,1cth5.ng going on completo ly ::.m;:idc u mo.n, o. mo.gicnl, 
undor-th~-ski:.1 pr c ~e~ .s h'l·.ring no inl':.0rent conn.:1 cti"0::lw~ th other conditions 
we cnn stuay r.ni~L '.l ... 1dc:·-stand. sc::.entists hnvo hvrdly l:oAgun to ·work on this 
problem, but the do.i:~ a1r·:rn.d.y se cured would seem to ind1cc.te thct it is pos-
sible to spea.k m'.l~h mere procisely a.bout this process, o.s well o.s a.bout other 
processes :'n;. : 1: cD:· .... idered myst.n rious. 

Not only ot:.r ideas but our values r e late to this same natural scene . 
People ht:J.ve pre.isren~i:-s. All events &renot equally pleasant . \Ve know 
that cyclones Ir..2.'.,' destroy us , and we are not indifferent to this possi -
bility . Man's inte~ests and purposes frequently conflict--both in idea and 
in practice . A unification of values is something to be achieved . 

Since our values a.re not private affairs, but inherently social in 
their origin and consequences , they are necessarily dependent upon certain 
economic o.nd pvli ticnl f.:.rrangements. We would no-c be ah] e to enjoy our e.r-
tis~).c and intellectual activities here at Bennington College save for the 
fact that throu~h the function~ng of a number of economic and political in-
stitutions and customs ive are provided with food, clothing, shelter, and 
many luxuries J and thus c~..n d 1:::vote our time to who.t ·,.;c call 11 h ic:1'Jr things". 
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When I speak of the natural context, it is a category which is very 
inclusive. It includes cate.gories which refer to inorga115.c nature ; it also 
includes social. and cultural categories. This is only to repeat that man 
is thought of as being completely naturalized ; all cf man's activities are 
within na. tu re . -- -

Our new knowledge makes it im~ossible for us to use anthropocentric 
terms when describing nature . We can still do it, in poetry, of course--
but V>re can no longer mo.ke such a point of view basic for our theory of val -
ues. When I am particularly happy, I like to ima.gir;e that the sun glows 
a.nd shines for the purpose of celebr ating my joy, but we can no longer 
really think the world was created in order that we might be here. 
"Friendly" and, for that matter, "hostile 1~ does not S·3em t i: b-, .-_ si 5::-.ificant 
way of talking about the whol e of nature . In practice, if not in philoso-
phy, we al~~ys distinguish and appraise the natural forces separately in 
terms of their consequences for us. 

Thus, on this basis, it is not meaningful to talk a.bout the uni-
verse's conservation of our values . We see these words in certain books 
and therefore think they must mean something . It seems to me that man, the 
part 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 preser ved in any other way . Whether we conserve and extend our values 
is a matter of conserving and perpetuating our culture. In our world to-
day, a considerntion of these questions quickly leads us to the realm of 
econowics o.nd government. 

Some of you a.re probo.bly thinking: "What about ideals? Do they 
r elate to this same natural context? Do they have o.nything to do with the 
conditions whi~h the scientist studies?" Ago.in let us to.kc an example: Be-
cause of certain present cultural conditions which we shall discuss before 
this se ries is over, it is quite conceivable that it might be possible for 
Americo.ns to create conditions where hunger would be ero.dico.ted, where men 
would no more be sick vnth despair and hunger thnn with diphtheria.. Many 
people, thinking a.bout . such o. possible condition o.nd desiring to bring it 
to pass, call this o.n ideal. Now obviously this ideal , this imagined con-
dition, does not already exist somewhere up in the skies. It is something 
to be realized. Idea.ls which have meaning for us ure describable conditions 
which might conceivably r esult from o.cts ~might perform. 

In talking about these things in ways which seem rather obvious to 
most of you, I ho.ve been outlining a. basic meto.physico.l position, that of 
naturalism. I have been talking a.bout man and his no.turo.l ~nvironment . I 
have suggested tho.t human arts deal with nature and transform it. This po-
sition ~ int 0nly see:r.s to appeal to conunon sense ; it enc.bl es us better to 
understand what we do when we experiment o.nd test, sing, or write poems . 
Likewise , I believe this interpretction can be significantly applied to the 
activities which we term "religious". There a.re some persons o.nd groups 
working in r eligious education on such a basis. 

But let us turn to our last question, nrunely: -::·~hy :-.ro wo ~till 
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wanting to separate science and values, or science and art? Many people 
have difficulty with the general metaphysical posi tion 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 naturalistic po-
sition, to be sure, but we have also i nherited the Hebraic- Christian tra-
dition. This tradition, in a ll its richness and diversity, has itself per-
petuated many different interpretations of ncture and man . Yet some of the 
more persistent patterns clearly imply a different appr oach than t he one I 
have outlined . Different ways of thinking a.bout values and science a.re in-
volved . This results in confusion. I should like to point to some of the 
consequences of our failure to criticize and r econstruct some of these in-
herited belief s . 

The following quotation may he l p us see the problem. Of course 
this discuss i on is an oversimplificati on, but at least you will see some 
of the diffi culties in attempting to understand science without re-
inte r pr eting these inherited be liefs . The quotation is from Prof. Wil.lia.m 
Ernest Hocking, of Har vard: 

"There exists anothe r world than this world shovm us 
by the senses. This other-world is somehow veiled f rom our or-
dinary perceptions; and yet it is continuous with nature , and 
of easy access in eithe r direction if one has the right path . 

"It is the r esidence 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 may not 
last- forever , being r egar ded as derived from that othe r world , 
which is eterna l, as constantly dependent upon it, and as obli -
gated to the deference of worship and obedience . 

'
1There are wa.ys of living which a r e i n harmony with 

the divine power s , and other ways which a.re strictly out of 
harmony ; and these ways CQn be knovm . 

11 The souls of men, or some of them, pnss over at death 
into this other world . 11 

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

I n the first place , we ha.ve two kinds of knowledge on our hands --
the data that r elate to natural events, that is, the data of science , and 
a kind of "knowledge 11 r elat ing to a changeless worl d, veiled from our or-
dinary per ceptions . We do not know any conceivable operations that men 
might perform which might give verifiable knowledge of this so-called . 
"other world" . The "other- world" , it seems, is a verba.lism, a word with 
a history, but with no significant meaning to- day. Our knowledge is ten-
t~tive, probable; it r elates to developing events . What does it mean to 
have know1edge of a world that does not change? How can our dynamic world , 
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the natur al uni verse descr ibed by the scientist, depend upon a static, 
changeless worl d? If science real ly related to one world and religion to 
another, I could understand this position, but under the circumstances I 
have all kinds of diffi culties . Yet some such assumption seems to be at 
the root of the attempt to separ ate science and religion, or science and 
art . 

Secondly, if we make the assumption that there cu.n be two methods 
of knowing, two valid intellectual methods, we shall place scientific pro-
cedures on the same footing nnd 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 do.ta. Meth-
ods other than those of science are said to furnish the criteria. This 
process of "interpreting:r science is exactly who.t mnny people o.re doing 
to- day . You might be interested to know that a Sunday School teacher in 
Alabama was the first person to suggest to me tho.t such a process, co.rried 
on by secular as well as religious educational lenders, is one of the 
sources of mal - o.djusted personalities. 

In the third place, if we take such an appr oach 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 f r om the necessity of making moral 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 ways . Some of them were efforts to deo.1-"\rith the srune 
behaviors with which we now deal more signifi cantly 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 ta.ken 
literally, and, in the course of time , were institutionalized nnd 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, nmo.zement, worship. 
Our genuine values do not depend upon this particular interpretation. It 
is because I want more of these experiences , and wnnt them more securely 
established and more widely shared, that o. more adequate understanding of 
them seems to me to be imperative . I think such nn nppronc~is· more npt 
to lead to that piety which is one of man's oldest o.nd best vnlues--who.t 
Sa.ntnyano. ho.s cnlled "man's reverent attachment to the sources of his be-
ing nnd the steadying of his life by that atto.chment 11 • 
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STATDJ:BNT 

by 

Stefan Hirsch 

I too, fail to see any actual conflict between science and 
art. They are merely empl oying two diverse methods in a perpetual 
attempt at interpretation of the universe. As a matter of fact, 
they may be thought of as compl ementar y phenomena of cultural ex-
pression, and the apparent conflict between them is n ot due to in-
her ent weaknesses of t he ir own structures, but to peculiarities of 
the structure of the society in which they and we exist today . This 
has not always been so and it does not for ever have to remain so. 

In reading Vr, Jones' paper, which I did not have the good 
fortune to hear, I was struck by the fact that his definitions of 
scienc e , with the proper word-substitutions, could be applied quite 
conveniently to definitions of art. Li s t en to this: (I qu ote from 
Mr. Jones) "Investigation by quantitative analysis is tho essence 
of scienc e . It is the method of discovering r elationships among 
phenomena by inventing appropriate conc epts and symbols in t e rms of 
which thos e r e l ationsh ips can be men.s ur ed . " I could substitut e : 
Investigation by qualitative analysis is the essenc e of art. It is 
the method of disc overing r e l a tionships runong phenomenu by invent-
ing appropriat e c oncepts and symbols in t e rms of which the se phen-
omena can be gauged. 

Her e you ho.ve an incomplet e , but by no monns us el ess, def-
inition of r,rt. By art I mco.n, of cours e , all tho arts and, becaus e 
of their very vari egat ed natures, o.11 definitions will have to be 
appli ed with discretion. But this co.n be so.id . that while both art 
and scienc e us e abstract symbols for working materials, the scient i st 
om pl oys mathematic o. l ones while tho artist us es pl astic, ucustic ::md 
linguistic one s. Tho scientific mothod a s described by Mr. Jones 
is a. met hod of investigat i on by proc e ss of hypothesis, experiment 
ob s orvntion (to which I should add: obj ective obs ervation) and 
meas ur ement. I submit that the artistic coroll ary to this is: o. 
met hod of investigation by proc ess of thesis or theme ~ subjective 
ob s erv~tion, experiment, o.nd eva luation, which her o is synonimous 
with formulation. That art too is o. method and o. faith ho.rdly has 
to be mentioned. But in Mr. Jones' quotation from Thurstone I find 
the following s entenc e : "It is tho f a ith of science that an un-
limi t od number of ph•momon[\ c o.n be comprehended in t erms of a limited 
number of conc epts or ideal constructs". Similarly it is tho faith of 
art tho.t an unlimited number of phenomena. co.n be interpr et ed in t orms 
of o. limited number of conc epts or idea l constructs or, as we should 
s ay, styles. 

Nobody would deny thQt with all thes e similariti es ther e is 
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o.lso an essentio.l difference between science o.nd ~rt, a.nd I believe 
tho.t my word- substitutions a.1!4t:a.dy indic~te its cha.ro.ctcr. Science 
concerns itself with qucntity; ::!.rt docs concern itself with va.lues, --
o.osthetic va.lues, mora.l va.lucs , r eligious va.lues, historic vc.luos .. nd 
so forth . This is in r esponse to un-m~tcrio.l, er if you prefer the 
un- scientific word, spirituo.l needs of mo.nkind which science cnr.not 
c.nd docs not propose to satisfy. But sd.encc.. r ecognizes their exist-
ence a.nd even studies, observes o.nd o.t times mco.surcs their mo.nifosta.-
tions. The only possible conflict I co.n ~dlnit hero is one of temporo.-
ment between the unho.ppy scientist with no o.rtistic strand in his 
mo.kc- up o.nd tho unfortunc.te artist with no scientific curiosity in his 
soul . 

As I so.id in the beginning, the conflict exists, but in o. 
toto.lly different quo.rter : society toda.y ho.s not mo.nc.gcd to intcgro.te 
either science or ~rt. The bro.nches of scionoo which o.rc most o.pt to 
furnish commcrcio.l r e sults o.nd lea.st a.pt to leo.d to tho undorsta.nding 
of non-mo.teria.l phenomena o.nd beha.Yiours, nrc the ones which our society 
subsidizes most heo.vily. Psychology, socio.l a.nd politico.l science, 
o.nthropology, even medicine, a.re step children if you moo.sure their 
sto.tus in terms of sums of money spent for thoir support o.r.d develop-
ment . Not only is there o. lo.ck of incentive for the tro.ditionclly 
entrenched, lego.lly so.nctionod vested int()rest to support studies whose 
r esults do not produce strictly ma.tcria.l profits. but there must exist 
o. definite ~version to brc.nches of loo.rning which might furnish danger-
ous o.nd uncomforto.blc knowledge. 

As to a.rt I sho.11 a.go.in quote o. po.sso.gc a.bout science, this 
time with out o.l terc.ti on : 11~-!henever it fo.lls into tho ho.nds of c. 
leisured clo.s s, r emot e from the toil of ordin·i.ry people, c.nd is usod 
o.s o. bo.dgo of social superiority, or become the sol~ce for neurotic 
intollectuo.ls who wont to csco.pe into the logico.l symotry of complete 
o.bstruction, it ccc.scs to be science, beco.uso it denies tho very l::rnrs 
of its own growth. .. . . • It is pur o if you liko. but stcrili ty is the 
no.turo.l consequence of this kind of purity. " Art h~~s ccrto.inly come 
cfo.ngerously neo.r this sto.te in its use by society, but I m::.y ~-.dd here, 
in order to forosto.11 promn.turo sentiments of "I told you so" th::-.t to 
the intelli£ent student of a.rt not o.11 so- co.llod ubstro.ct nrt Tiill 
come under the heo.ding of tho "logico.l symotry of com..I>lotc o.bstr c.ction" 
o.nd tho.t o.11 new o.rt is o.tto.ckcd by tho philistine with tho invective 
11 c.bstr'\ct 11

• 

In tho high millcniums of Egypt o.nd Chino., during the grout 
centuries of Gr eece , the },~iddlc Ages o.nd the Rcno.issnncc :.nd surely 
throughout c.11 primitive pooplcs the structure of society rms such o.s 
to permit of o.n intimate o.nd intric~to r elo.tionship bctv:ecn the sciences 
nnd the o.rts o.nd society o.t l o.rge. Unless wo o.guin construct o. society 
in which o.11 the sciences o.nd c.11 tho o.rts function intogro.lly, we o.re 
hoo.dod for cho.os . . To r eturn to Hediovo.lism seems to be o. romo.tico 
Utopio. . This o.nd a.nything e lse proposed by such vested interests o.s 
r oa.ctiono.ry educo.tors , tho bunks , the bo.r, the church, tho press o.nd 
fascist philosophers, with the express purpose to mo.into.in the profit 
system o.s the centra.l core of society, must bo viewed with suspicion 
ovon by tho no.ivo . The artist is not oquippcd to figure out who.t o. 
coming society ought to be, o.nd tho scientist, by definition, co.nnot 
commit hi~solf to pr ophecy. Ther e is your conflict. 
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STATE1,1ENT 

by 

Edwin Avery Pn.r k 

No definition of o.rt will be found until we ceo.se trying to 
mo.ke it who.t it is not--one definite thing. Perh~ps it is so.fest to 
r ecognize in o.rt o. wo.y or wo.ys of ccmmunico.ting. Like speech it is a 
vehicle for communicating experience . We do not demo.nd for speech o. 
definition such o.s we o.re o.sked to o.chieve for o.rt . Speech is simply 
speech of o.11 kinds conveying mo.ny ideo.s . No two people ho.ve the so.me 
thing to so.y er the same r easons for speo.king. The si.milo.rity between 
o.rt nnd speech is suggested by pictogro.phs o.nd hieroglyphics. The need 
for o.rt mo.y simply be c further mo.nifesto.tion of the need for communico.-
tion. We do not o.sk who.t is the need for speech- - we simply o.ccept it. 

Art o.s u lo.nguo.ge would communico.te among other things ideas 
derived frcm the environment of o.rtists which in the co.se of todcy is 
heo.vily churged with the method o.nd discoveries of science. There is 
new news to be bo.ndied o.bout , o. new experimentul method to be tried 
out and such concepts o.s determinism, indeterminism, etc . , to inform 
creo.tions . There is tho question, often enoountor ed, of whether urt 
usod for propn.go.ndo. is o.rt , the o.nswor to which, of course, is thut it 
mo.y be o.nd it muy not be , depending upon the individual artist. Vlith 
o.rtists o.s with scientists there will be those who prefer to r emain en-
tirely f r ee from adherence to o.ny motive so.ve detached concontro.tion on 
the work itself, the objectivity nccosso.ry to independence or the inde-
pl)ndenc0 necessary to objectivity. 

I wish to illustro.te briefly the cnvironmento.l rolo.tion ob-
to.ining todo.y between o.rt o.nd science by showing hovr o.rt ho.s both o.b-
stro.ctly nnd in some insto.nces more litero.lly communioo.ted the new 
cnvir onmcnt. 

Poss ibly tho most inter esting illustro.tion will be one r e-
flecting the scientific method of work, one in which the ~rtist synthe-
sizes in his croo.tion the r esult of o. most po.ins to.king o.no.lysis of the 
structuro.l rolo.tions existing between nll of the mo.tcrio.ls tho.t enter 
into u given problem, arriving nt the ultimate csto.blishmont cf ~ho.t 
might be co.llcd n ooni'iguro.tion. His mo.terio.ls o.r e, in cddition to the 
physical po.int and co.nvo.s, such considero.tions us spo.co, time, gro.vity, 
light, number o.nd the psychologico.l o.nd subjective fo.ctors which include 
the eye o.nd the bro.in. Tho system for training artists evolved by the 
Bo.uho.us mude of the studio o. luboro.tory in which o.n experimcnto.l tech-
nique wo.s o.pplicd to mo.terio.ls o.nd o. logico.l , npproprio.te system of 
r elo.tions discover ed . The emotiono.l involvements of litcro.l subject 
matter wore ruled out o.nd o.n attitude of puro deto.chment sought in o.b-
stro.ct form. Pur ely logico.1 constructions of o. severe o.nd impeccable 
bouuty wore the fruit of this discipline . While this doc~ not idontii'y 
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who.t we co.11 a.rt a.nd whnt we co.11 scicncc,chiofly owing to an o.ppr'.rent 
divergence of o.ims, still the interrolo.tion of the two muy be seen. 

Photography, in focusing o.ttontion on tho problem of objective 
vs. subjective vision ho.s intermingled its influences with the fore-
going . Photogro.phy furnishes the nost o.ccuro.tc o.nd det~ched descrip-
tive mo.tcrio.l to tho scienti.st. :i:t ho.s r·ccallod the o.rtist 's atten-
tion to tho structure o.nd t extures of life o.n.d m:ltter, o.nd contributed 
to the movement in fo.vor of nn o.uste~c o.nd chastened doclo.ro.tion of 
mo.teric.ls o.s themselves in vogue omong pr esent do.y designers. 

Tho incorporo.tion of sciont:i.fic symbols within o.rt expression 
has been co.lled scientific mysticism, the ruio.logy with, so.y, the 
Christio.n mysticism being co.sy to sec. 

Possibly the cloo.rest nnd simplest demonstro.tion of this 
onvirc:nmonto.l rcL\tion between, as we so.y, c.rt o.nd science, lies in 
tho projection of Frcudio.n symbols, o.s well o.s others, into sur realist 
o.rt. Surrco.list o.rt, beyond reo.lism, is a.cross tho border into tho 
psychoo.no.lytico.l gloom of' tho unconscious. lf!i th the painting of 
So.lvo.tore Do.li, tho tcchnico.l aspects a.re purely derivative, while 
subject-mo.tter and general content ~.ccount for the r elation with 
science. Da.li's technique is , if a.nything , 0nrly Fl omi.sh o.nd borrows 
very little from oxperimento.l, o.na.lytico.l method, being herein the 
exo.ct opposite of' the Bo.uha.us procedure mentioned o.bovo . Tho same is 
not true, however, of ~11 surrealist po.inters . 

During the c ourse of these evening;; spent over Science o.nd 
Culturo, the question "Arc a.rt o.nd science incompo.tiblo? 11 ho.s sovero.l 
times been a.gito.ted. If there be o.ny truth in wh:::i.t I huvo just pointed 
out it will be clocr tha.t the whole question fo.lls to the ground since 
there co.n be no issue there. Aro stone walls i ncompo.tible with rail 
fenc es or houses with hymn books? There is no competition, no inter-
f er ence. On the other hand o. fo.scino.ting und inevitnble cooporo.tion 
is grcwing . It is o.lwa.ys to be r emembered tho.t once upon a. timo, and 
I r ef er to the 15th century, there wo.s little to distinguish o.n artist 
from o. scientist. They exchanged discoveries a.nd heaped fuol on the 
f'iro which wa.rmed them both. Wo..s .Leonardo o..rtirl _or _scicnti.st? 
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CONTRIBUTIONS OF THE PHYSICAL Sciences TO Culture

Richard Wistar

You have been hearing in these meetings a great deal about 
the conflict i nt o rhich scientific advances have plunged us . This 
paper ·wi ll deal more partic i.:.larly with those ndv:-1.nces. Dr. Osborne 
and I.h' s. J ones s~1ov:ed hovr tLe po"'.rnl atio11 of the 1-restern world has 
increas ed rece !lt l~r and the complications that have arisen fron that 
increase in nunlbers of people. The numbers of objects available 
for us, nnd of stimuli with whi ch vre must cope, has increased to an 
even gr eate r degr ee. Here at College we hRve a terrifying assort-
ment of r a'ii os, victrolas, newspapers, books, classes, letters, and 
phone calls, and the week that contains less tha:1 three evening 
meetings is counted a dull one . Compare our typo . of existence wi th 
that of nn Eski mo or a lighthous e-keeper; the difference is largely 
one of multiplicity of objects and stimuli. 

Besides the nearly overpowering effect of great numbers of 
things, certain ideas that have come out of scientific research 
have had a widespread influence on thinking, and certain mat erials 
tha t have been developed have made possible entirely nci;.- experiences. 
To illustrate this, I noed only ment ion such theo ries as those of 
evolution, relativity, and indeterminism; and one of t he most sig-
nificant i deas on the horizon is thehrillit~n-t synthe sis by Korjybski 
of the advance s in Mathematics and t he Sciences i;rhi ch will finally 
r e l eas e us from the thr ottling influence of Aristotelian logic. On 
the material side, the deve l opment of the art of g; lass making made 
it possib l e to handle gas es and liquids easiJ.y and to measure them 
acc urately, With this and tho perfection of the balance in the 
18th century the Physical Sciences were able to forge ahead on a 
quantitative basis. 

The Atomic Theory vms one of the first r osul ts of this new, 
quantito.t ivc o.pproach. Ever since the days of the Gre eks i;ro have 
had the only two possible t!J.corios a.bout mattcr--one, that it wa.s 
continuous, and tho other , cha t it vms discontinuous. It is o. 
mistQke to speak hiGhly of D0mocritus nnd his school for holding 
what v.ro no-rr bt;l i cve to be the correct view. It 1-ms pure specula-
ti on unsupported by factual evidence. Fa.r r oaching geno r o.liza.tions 
like th is must st~rt fr om o.ccuro.tely determined facts, o.nd to de-
cido bot,,rnon the mo.ny theories which we o.ro ingenious enough to de-
vis e to cxplo.in a. situation it is noccsso.ry to check tho deducti ons 
from co.ch one by careful moo.surcmcnt. This method of procedure that 
I have j ust outlined is the very heart of the Scientific method and 
I shall repeat it--first, facts, then a theory which is a gene r al 
statement that unifies and correlates t he facts. Usually there a re 
tvro or more theories that look equally well,yet are contradictory. 
We then take them one by one o.nd figure out what more should be true 
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if the theory i s co r rect , and when these deductions are found to be 
fo.lse , the theory is '\7l'ong o.nd needs to be patched up or discarded. 
If, in the testing of n theory, a gr3at many deductions are found to 
be true, the theory is a pretty good one. 

It y:as not until y;eie;hts nrd volu.111es could be measured accurate-
ly the. t Dal ton mi.s ah!.e to fomt!l::>.te the n:ollern ntom~c theory. i\ few 
yeo.rs later Eroy:n_. n rioloi;ist, n:itiMc tho.t fino pollen ~ro.ins d:.s -
persed in vra.ter jir.glcd ::.bout in o. h.:-.ph~ze.:-d 7tunner . 1.'ihen quunti tntive 
meo.surements wer~ L:do on this rhono;-:1::i:r..on, the Browninn movement , and 
the results treo.ted. by rru....thcl".lo.tico.l o.no.lysis , it was found that if 
wo.tor is mude up of s:m!lll discrete po.rticles thon th::i.t is the way 
pollen sro.ins ,·rould be expected to beho.vc . Tho o.tomic theory pictures 
those molecules o.s being in constr.nt motion as o. rosul t of which they 
bombnrd each other and near by objects . This bombardment is not exactly 
equo.l on all sides but the unevenness is so slight that it shows up 
only in the case of a small object like a pollen Era.in. A deduction 
from the theory vro.s thus found to check 1·n th observed fa.ct , and we gain 
more confidence in our theory. 

1he idea that matter is composed of atoms underlies nearly all 
recent wor k in Science. In trying to synthesize some natur e.! pro-
duct ,.,e nust first find out hor; the e.toms are a.rranged, just as a car-
pente:- oust he.vo a plan to go by in buildini:; a house . Frequently a 
substr.nco combines u.--idesirablo v.-:i. th desirable properties . The job 
then is to associate certain properties vii th cortuin parts of the molo-
cule o.nd then to build up o. molecule in 17hich the parts ,·:c don't 1·;ant 
have boon elir.ri.natcd. For instance , cocaine , though an excellent an-
esthetic , is very poisonous and habi~ forming . ~rom its rather com-
plicated structure the part was singled out ·which gave it its anesthe-
tic properties . A si~pler substance vms then synthesized contai::iing 
this desirable structure and we had novocaine, \'!hi ch is a satisfactory 
anesthetic end is f~r · less poisonous and habit forming than cocaine . 
Our ideas about fieat , light, sound, electricity, and many ot~er fun-
damental concepts are based on th.e atomic theory of matter . riithout 
it progress i70t:.ld be nearly impossible. 

A tremendous step vms taken in emancipating mnnkind fron igno-
rance and supers ti ti on Yrhen the idea of e. vital force back of the 
changes going on in living natter v1as ::>verthrm·m. The crucio.l ex-
pcri:r.ient Yro.s Hohler' s synthesis of urea. Ile took annoniu.."':1 cyanate, 
which is a typicul non- living salt and by hco.ting it obtained urea 
whioh hitherto had nlvre.ys been fo!T.l.cd by sone :r.tys~erious processes 
in the body. So lonf; as ue thought that there was a vital force re-
sponsible for ;;hat hap~ened .-n. thin us , Medicine had no ho!_)es of be-
coming o. Science, Psychology was impossible and many of our ir.tportar..t 
industrial processes nere out of the question, such as the synthesis 
of indigo and of alcohol from inorganic materials , That step tov:ard 
the underste.nding of life •ras taken over a hundred years ago. Anothe r 
crucial step in that dir ection was taken last year yrhen a substance 
having all the properties of inert non- living material '"'as found able 
to reproduce itself. 
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The nethod of identifying a substance by the color cf the light 
it gives off Y1hen very hot hns baen a va.luDble tool for the Chemist, 
and when used by Ai:;t1·onor1ers to discover that everything we see in the 
universe is composed cf tl-ie sar.e c:ene:ute.r~;· :rw:~e:-ials, it served to 
stimulate the ir.10.i;i:n{ ion of every ed.tict..J.;ed pe::·-.1on., This kr..o':!lcdge 
is treme!'ldot:sl~r e;~ci-::in~ to t:irJ :i.:r:JS~i.c'l.:_,jou o.nd cc•npels brea.l ~.h in 
our philosophy" ReseG.rch of: this T.JPe is impossible without :r:;.eans of 
~~king accurate m0asurementso 

Scientific a.dve.nces like these affect not only the thinking of 
the breat lea.den of: Sc7.e.nce but also the everyde.y lives of all of us. 
It was in 1 €71 ti1e::; Gibbs dev-:?loped the Phase Ru.i.e, This expresses 
a relationship by which one can predict the pro:?erties of I!lixtures 
from measurement;:, on a. very i'ew different sa..u.pl:1s. It puts system 
and order into wha·c vrould othenr- se be a haphEtze.:rd, hi t - or- m:i.ss ser:i,es 
of tests . As !Jumford j?Oints out in Tschnig'.J.13::! and Civilization; vre 
are novr entering an age cf electricity and Stf:wy::: and. ::.t :;.s by"ax­
periments directeC. by the Phase Rule that metallurrs.i.sts have developed 
the thousands of alleys that unde~lie our pre$ent technical culture. 
It is surprising how very few naturally occurring substances can be 
used by man vrithout 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 r.mltiplicity of objects that I 
mentioned earlier . i~s s production assumes mass consunption and 
this, in tll!'#<, depends on low prices . By way of cheapening the pro-
cess of manufacturi~g , a tungsten 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 vulcanization from several hours to a few 
minutes . Automobiles have been made less expensive by using vanadium 
steel instead of high carbon steel. The new material has the strength 
of the old and can be cut to fit instead of ground d01m to the proper 
shape, a very expensive ~pera.tion. Rapid and cheap railway transpor-
tat:i.on is ma.de possible b~ alloys that have the strength of steel 
with one- third of its weir,ht . This a lso effects a saving of our 
natural resourcec . The ultill'.l~te cost of a product is lowered by 
lengthening its life. To this end, alloys such as stainless steel 
and Monel metal huve been developed to resist atlllospheric corrosion, 
o.nd the strong acids used in indust.ry are hand.Jed in c;ontainers of 
duriron which is an alloy of iron and silicon. Aluminum alloy pis -
tons are used in airplanes both for their lightness and their ability 
to conduct heat away from the cylinders rapidly. 

lflhether we like it or not, modern warfare is an outstanding 
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 nre ~~de of alloys 
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chosen after years of research and which will.soon be made obsolete 
by the results of research going. on right now. 

The explosives which start the shell on its way were made by 
a series of processes requiring special alloys and one step in partic-
ular d~serves further mention. Before the Vfar the only source of ni-
trog~n 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~ Where were they &et-
ting their nitrogen? They were using a method which Haber had just 
developed for taking nitrogen from the air. There is an inexhaustible 
supply of it, and the fact that a.nunonia could be ma.de from nitrogen 
and hydrogen had been lrnown for years. It vvasn tt until Haber studied 
the reaction carefu1ly to find the best conditions for a good yield 
and then developed a renction vessel that would stand the tenperatures 
and pressures involved that the method became commercially practical. 
Ylhen 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· 
ading has thus been removed, and nations easily i ·solated now have less 
to fear when going to war.· This has had n far reaching effect all over 
Europe as well as in Chile. 

The present tendency tovrards economic nationalism is being 
affected in two ways by Science. It is being furthered by the at-
tempts to make more efficient use of existing raw materials and to 
find substitutes for those that are missing. This will result in 
the di soovery of many new and valuable substances. 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 grovfil 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 fevr countries. The time is coming when we will no longer 
tolerate a huge, heavy piece of steel in a place where an alloy vrould 
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 vrarfare but they are of first order importance 
in our lives. They are used extensively in mining, oil well drilling, 
agriculture, and highway construction. The Pano.Jr.a. Canal could not 
have been built without the:r:i. 

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 animals and most plants must have nitrogen fed to them in 
combination .with something else. The Haber process; is therefore one 
of fundamental importance in scientific agriculture. 



Replacement of rule of thumb methods of agriculture by scien-
tific ones i? becoming more and ~o~e n~c€3sary novr t~oc the population 
problem is such a se~·i~us cne. Si::-il er0:;20n iz cu·'.::ti:r.g de-rm t:C,e srea 
available for cul-tiva.tion, the ele:!ent.::: or~.<;l~P..11.y p:r2:;ent in the soil 
have been removed to n g;ee:;; exter:.t, , an:l t :1.:, p0J?u1..e.t1on 0~ the world , 
after remaining nearly Rtatiow.:.:cy for " 'jr.turios s !18.G rl0~'bl~d itself 
twice in th.e last 200 yenn-. - e.ll. of t~"sc. me.~e it imi:Jortant for the 
farmer to gjrow more per a.ere t:'lan fo.!'mer:y~ 

Th'ough we need no longer fear a nitrogen shortage 1 phosphor-
us, a.noth~r element needed by plant~ ~ay give out in t~e. nP.a:r future . 
All the k?iown deposits are being v;orked and they are being usP-d u.p 
rapidly • .. lt has been :.dj scovered recently that most of the pl1osphorus 
in ferti,li"zers is in the wrong form for use "by. plants, and ·when the 
proper . form is found it will grea+,ly lengthen the li~e of our present 
supply. ,Problems such as these- - ni trogen e.nd phosphorus shortages--
were not even realized until methods of anaJysis became available. 
Now, by ~n analysis of the constituents of the soil and of its phys-
ical condition, the I!!.OSt efficient use can be made of it. In :ma~y 
cases soil its0lf may beco:r.ie unnecessary and we ma.y grow some cf our 
vegete.bles on trellises with their roots in tubs of water conJ;aining 
the pr oper salts in the optimum concentration. If this cour.try 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. 

I 
I 

~ It is rather interesting that one of our first insecticides was 
originally used to poison intr uders in a vinayard in Bordeaux, France. 
It was found that the grapes treated with this mixture of copper and 
e.rsetii.o salts •:ere left alone, not only by the neig!'lboring boys, but 
also 1by fungi and insects. A great deal of research is new being done 
to find effective ins0cticides 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 c.sp.ects of our culture such as mass production, rapid trans-
portation and communication, modern warfare and modern agriculture. 
To some of these you. have unconsciously applied the adjective 11good11 

and to others , 11 b11.d 11
• It is the applications of Science you call 

11good 11 or 11bad" , not Science itself. The scientific method is merely 
a tool, a met~od of procedure, by the use of which mankind can arrive 
at a greater knowledge , This k:r.owledge is power--vrc mi.lSt respect its 
a'.:>ili ty to help us o:i:- to :1urt us" If we were given our choice of 
kno'lfledge or ignorance about some phase of life surely no one would 
choose ignoranca. \Tith this increased knowledge we have more control 
ovE::r our v10rld--we can· direct its changes to suit our desires . ~"Ihe­
ther we like it or not, char..ges vrill coI!!.e, and if we wish to have a 
hand in she.ping future events the scientific method is a powerful 
t ool for our use . 

Though in the past scientists ha~e shown very little interest 
in the social consequences of their work, a new point of view is aris-
ing. The ~us-t brothers realize tl:.e unemployment that their cotton 
picker will bz:ing about and are looking for a way to avoid it. 
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Hazelett, vrith his ;.ethod for rolling sheets of rr~tal directly from a 
bath of molten metal , is investigating the social implications of his 
invention before a.llo,ring it to be used to any crea.t extent. Cottrell 
and his Research Associates are helping to develop ideas that give 
promiso of lowering the price of important commodities . Because of 
their work the price of aluminum is due for a big fe.11 in the near · 
future . All these arc blazing e. trail,, tho goal of which is Science 
wor king in complete cooperation vrith society. Tho scientists will not 
only me.ko discovcrios but will try to figure out their social implica-
tions nnd will show society tho wo.y tli.eso discoveries can be put to use 
by society for its gr0atost advantage. 



THE Significance OF TECHNOLOGY IN Culture

George A. Lundberg 

Preceding papers have dealt with the fascinating results of 
the adoption by man of a certain technj_que 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, 
nc.mcly, the technique itself, especially as it applies to those as -
pects of life with regard to which science has as yet not been ex-
tensively applied. 
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The details of the technique by which man's more facile ad-
justments arc achieved arc always an unpleasant subje ct. Large 
numbers of people would like to be great violinists, but hardly any-
body finds it very inspiring to draw horsehair back and forth ac r oss 
strings millions of times in intricate ways. Yet tho l ntt0r, by a 
stro.ngc perversity of nature, s eems to be one of the conditions of 
the former. Consequently mo.ny of us woo.ken c.nd t ake up tho accordion 
instead. Many people c. r o suro thc.t they would like to bo gr 0nt sur-
geons. Yeo.rs of grimy trc.ining in ill-smelling l a.bor:;.torics cTe l ess 
o.ttro.ctivu, so many would-bu surgeons turn to tho drugstore trc.dc 
instead . others want to be scientists until they discover that they 
are first expected to acquire a whole series of intricate, rigorous 
techniques, including a nevi language singularly lacking in emotional 
and rhetorical value. Then they take up sociology instead; or his-
t ory, economics, or political science; or still better literature and 
philosophy. Here, thank God, is still a happy hunting ground fo r 
those i;Jho crave the intellectual life . but v1ho cannot beo.r to subject 
themselves to thnt particular t;ype of technical discipline which the 
science s absolutely r equire . 

Hot thc.t t hese other performers work l e ss ho.rd or l e.ck o.cti -
vi ty. They rush a.bout in the social june;lcs, co.ch with his own kind 
of chart c.nd compc. ss, or without either, cmd l o::tve a. tr~il too blurred 
for o.nyone to follow. Tho uctivi ty c.ff ords, however, much s clf-
exprcssion. Nor is t his behavior confined to the l c c.rncd fraternities. 
The masses of men are also greatly i nterested, for example, in peace, 
prosperity, and freedom. They are r:;reatly bored and disgusted, as vre 
sha ll see later, by a consideration of the actual techniques by .-1hich 
any of these ends are to be achieved, if at all. They occupy them-
selves instead with crusades and crusaders nho propose to achieve the 
ends sought by the dramatic methods of !L~ights pursuing the Holy 
Grail. Once in po1;-rer, these enthusiasts of cours e have to r e sort to 
tho sordid t echniques that happen to work. That is, fortunately cru-
saders promptly violate the ir campai gn promises and me..kc r elatively 
sens ible adjustments instead. At this point their followi ng usually 
de serts to some novT crusudor. At other times r.i.en keep thei r campai gn 
·promises and ·vTe have such r esults as the treaty of Versailles. The 
social scene is full of ~llustrations of this process. It is assumed 
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that if only enough people want peace, for exal!lple, and clamor for it 
this will of itself achieve the end sought. The same people are f re-
quently also bitterly opposed to all the techniques by which peace 
could conceivably be achieved. The sober fact is that th~ price of 
peace is higher than we are ·willing to pay. That prica c 1.1Il.5~.sts ma.in-
l y of certa~.n hei r loom2 ar.d verbs.l baubles of our tri ba.l anc,r,stcrs 
wh:i.ch vre value more :iiGhl:,· i:;h".n Yre do pear;e. 'Hhen it co,.t.t3S to pre-
venting e::idAnli0:; of diseiH"9, gettirirs acr 0ss riYers anG. l"lO;.l.'1.to.~ns 
.and making roads smooth we tuke a much mor e practical view. 1."ie 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 r esolved onl y by 
further technology, this time i n the field of social sciences. I 
know of no better summary of the matter than what P.oscnGhal r ecently 
said when t he reporters asked him about his piano t echnique. 11Tech-
nique, 11 he said, "it iss like money. I don 't like it, but I got to 
haf it. 11 This paper deals v-ri th 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 paper s that have r,one before that every 
impr ovement in man 1 s adjustment ability as far back as we Jmow within 
histo:ric tines has been achieved not by some fortunate mutation in the 
human species but by some technol ogical i mprovement . When i:re confine 
our selves to that much s~aller field of man 1s adjustment endeavor, 
namely science, it has aGain been pointed out tha.t the means of eYcry 
advance has boon s ome technological i nnovation. Tho invention of tho 
microscope o.nd the tuloscope made it possible fo r us to denl >nth 
vast demo.ins previously shrouded in impenetrable mystery. 1: i th out 
sor:lo cf the t;aclgets of Hr . Coleman 1 s laboratory physics vrould still 
be in its inf"aucy. But not all of these tech .. nical i mprovements have 
been machines , glass or steel contrivances. Some of t!'le most revo-
lutionary have been verba.l, lingui stic inventions , i . e ., ways of 
t hinJ:ing an<l. tf>.Edng about things--e. g . nei.7 ma.theraatical tools. 
Since the former type of instrur.ients is r elatively well kno .. m, I shall 
deal in this paper more especially vdth the l atter type of technology. 

The aspect of technology which is nost familiar is that which 
r e sulted in the Industrial Revolution. f,1ore recently the sane aspect 
has been much publicized from the stanti.point of uncnpluymont and 
other contomp' 1rn.ry ocononic pi-.·,1_,] PJ:1s . LiiJ lions of i;;ords hv.vo boon 
wr itten on th0 su1>jo•Yt d1u·jn~ the pa.st five ycr.rs and I shall there-
fore pass over thut phase of tho matter o.s sU1':fid.cmtly club0ratod, 

Another a.spect which hc.s o.lso received considoro.blc a.ttcn-
tion is the Vebloni~n theory of the effect of ~ no.chine civilizo.tion 
upon tradi tio:in.l thought p:::.ttcrns governing other ph::ses of life. 
This points out thc.t ,, to be o.ssocic.tod dc.ily on every hand ·wit h me-
chanical devices, the behavior of whic::t Yte have become accustomed to 
r egard a.s i n no -.:rs.y e.ni:r.i.istic bu~ s.s entirely explained by Y.rell rec-
ogr.J. zed mechanicaJ. le.ws , tends to cause us to take the s ame vievr o:f' 
human behavi or and social aff airs. Unquestionably, the mo~ern era 
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of industry is the tone- r,ivi1:g ~actor in cor:tenpo--e.r~- c ·.ilture and t!/.is 
tone has in turn ";)per. in ::.A:--!:,e pa.r t '"St?.:"'-:.' 1 .) f''J::· ·' \.:.13 ..... rend tc·:r?.rds 
materialistic, rte·~;-.~.!"..:..;::t!.~ ".fie na '·i;rr<i.i --. S ~ :.:-ri..t-.:r-u..- ~ i. ti ·:r.s ir:. ::>s:;·ci10-
loe;ical and soc.! .. 0lvz-i~:=t ..... sc:~n ~~·~.., :r:~ ~·!"!\ .... + ~ tr'.(~-·\ .... ~ ~cl.~.·~~ 1-3 a 
habit of thought in<:~1A..;eci (W' r.i:~~r- ~ni.·:;""C ·~-! ·' ':.-, :·~· ~'1:'.....,_r.! .... -:.,~h.:.:1:.CJE:;Y, s.nd 
these two are "':1"e"'.'cf:i:·c -c;h:-:.-1..:r·i l·: ~ci-:-1 .. :;i c>.i ~ .Z'·j.; :ra·,• •.i:.·_ 0J?:.~.'.':t.ibility 
Of the ma.chines cf e.~ :;::cr'~·,t; .:.? . .i. 'l1 G \ ir. i: 1·c -'rtCL[.:-!'· L' .. -::-rY. .- ~~-=- r::·3-
thods of science r.t..s ?.l :30 oc6n cx-l-;t;[!S: V" -~- o:::-: . .:). -::'~ ' rud so I s:rn.11 
elnborcte upon ~t heroe 

Thero romairs a third O.$p0ct 0f the effect of ter;h".lology upon 
culture which is less rroq•107'tly :..1imt j onC'd,, o.:i .... hough it is th:: roost 
important a.spec-i-: of :he s u.",iect. T11iJ is ti~.o c....f:f~ .. "t o:' cie-\·e l opn::'nts 
in the tochnique of corranun:i.0c. ticn up'm +:ho Yo.l it1 i. i;_v of ·.-ir ~uaL! y r.11 
of the most tro.c,i tionPl .• tir'o -~cnore.l , r.Hc1 hi +.hc::--tc r clu•l:>le ·0cchr:iques 
of socio.l adjust:ne: ,t. \!1:il0 the cif:::ct of :..r..;:n·( ;e(, m':'~:"l~ c.if cc:."'.'":ltmi-
cntion is given duo r ocoi;ni•;j 011 in connocti<'¥ ... :i .;}; t"io ~x?flnsi.on of 
tre.do and indu:.>t:c;;r, r.i.nd in ccnnec·c:i on i'r ... l h i: o.r: >u:-. l~ bv~ ;i-ci~' J eTr:~, far 
more fundrunent~l ~~e!?crc'.i:· sion i.ff OYJ. the ,.,~·oh, O'n of so~~-<'.1 o.·e;;?.-a~ -.ti ::m 
and social adjust:nerr~s in g~:r.erc...l r.a~re :'"'cc~i \'"Ad inn<e<}U'l<e a~'Je-::tj on. 
The further fact tr.at tne r:::r:.e·~y c-·~ ·'·Jle s:i. .... ;;a~;irn i~ -~t3clf a t~01'no­
logical problem or' a -!;ype l:...rgoly ner;ie.•.}+-c.J et i'i'"'F.::mi:; ::1c.'.res th:.s the 
loe;ical 8.Spect Of tec!-t.:'lO: ogy f0 r ·'..,he r] O~e:~:o;; pAper to ::h:>CHSS., 

iii th the expansion c:: t he :nec.ns of cor.•mu!-:.icc.ticn the great 
mass~s of men ,·;ere exyio'J?d for the fi rsi; ti.:ne i:;o r. r~.r.n-.·ed er:.viron-
ment , of men ar.c thi::.~·s, to uhic:ri. it be-::'UTl'J W'ce:.:;sar;: fo r -.;~em ~o ad­
just. Before this -!:;ir.e ~early a.l:. the .'!ecJssn:r~: l\<iJUs "::n2!lt~ to oi..:1er 
people vrere of e. fnci:> - to-fa.ce r..ri. ture. '!'hut is, !~·1r.11::. r11lo:r,icriz i:rcre 
overvrhelminc;ly p rimary S!'C'lP role.""Gions. lfov.·, .1.:10 uc,r:iz P.r>i i'lstru-
ments of adjus:-me::.t li1 pri o~1ry gro1.ri?s are p:cincip- l :· <.~:-:.a!':sis7eC. sight, 
hflr.ring , and the other sJ cm·mtc.-ry s-:rns e mc"b: n.;.::;'"'i.:i~ T0 these ::ie.n 
e.<lded a fe.irl:i' sa.tisfe.ctory syr::to:il of or11. l SJ::"ech , full of e.'1iraistic 
and super sti tio i.:.-s ,_.,~res st1111di~1g f o r the poi-wr:; 1 ·chc ~'1ti t ies und the 
p:-ocesses th£>·c 1-.are :::upprsi:it: tu ej:j st at tho ti!:1e these ·;.-0:6. s ,~·ere 

inYe~1ted . .A1.3", :>rirr.ury g r:.·up condi'.;inns collf"r, fo;:· c,:;:;en-';lon to one 
thi:lJ; at e. tim0, or t< t :mos -t,, only o. J~P'W i:i<l.i1·1c' ~ ·1ul.s or thL"t;s at a 
ti. r.1.9 . Simple [.;::'O'..!p n::ld r .eibe:· concep+ o c.i1d ·:·r,~r:: of r.un: _ _;~n~:!..at::.n::; them 
WCl e develo}'e1 t0 Ii:~.)t -the5c n°ed~ . Fro1:: o.11 these ideol ogies , like-
wise ad').pted -i~o l ocr.l. re l m,j. or.s , 1:ere dc"Velopcd . 

l :i t:!i. this ro.tl~er e.<le;quo.te equip:rr.er/G for life in e. primary 
group mo.n st'dJ.0nl:· f'5.::i6 :; hi.: .s'-lf thruoi l'y novr ner.·:s of c omu·'.lica-
ticn 5n-tc !1:1 C:':V.1.'.!'0n::e n !: ~:::.c.!.\.!cj1.f Che ·}'.Ole. plt.'"'!.tt, !:? 13 new re-
q'~ireC., if Le i s to ~it"h.ave J'Yc.,,.::.l ; g~r,-:1.~-, to .... ake il"lto co11s:.n.era"tion 
peop:!.c: '"tnC -'c!":.ill[S he rt..3 ...... aver s.ar·r.; Y:a: S r ;: l_,r.;h.:'Vl.Cl' , i::::ti'-;...<tio:rs , 
ar,d ~u.:;i-ons ·:,:: ic..1 e.~e str'.1"11:,3 c.:r.d re't"'ol ,.int; to him; ro:::-si:; o: P.11 , he 
is ex;-ie·..:+.e l t .) rai::p·-:m-: ":<! v;:st colle--t:i-.-:ities r.nl.l co~bin'."!.'.;io:1s of 
th:ni.;~ in ;;:!'-i:; re: ,cv-:id mw:.ror.1e-i.+-. . For "I. J this ha huz o:i.ly the 
cr1.: ct; to( ls of hH· l<ca::.. n ,):i '.';!-..:..o~:~ood. Y.:;-C -:.1' he oncl nis :r:ei.:;hbors 
d0 r.r1•: rtppr~.11le t;hi!S renovod. onviron.l'"\er:t corr19c:tl;;, the resu1-::-s a.re 
li l.:sl_y tc '?e i.r. the :i.ong rel:. as j: sat~;r0us to hl:"l a:-; if he fails to 

· o.i;p .c: •.ise c o1 rcct~y -:-;here e.re the i;ur;:.s -:.n the roc.d, the ditches , and 
t he :;tone walls , in his local community. He is in the position of a 
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mariner without chart or compass, a bacteri ol ogii:;t withcut a 
microsccpe, ::>r a physician without his i::-_strmnv'nts . 
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A majority of the peoplE>s of the earth torlay, including 
their lAad~rs, find theMselves virt~ally in the positicn of the 
dincsaurs suddenly caught in an enviro)'.!J:'leut for i•·hich the;v are 
unequi p9ed . We ·behold today, a. world st.rne:gi:;r• . .,;; de,-perately with 
pr i mary group adjustment techniques in a se::cor..dary groi.:p envir onment . 
Technol0gi<'al dRvelopments of one kind br oug~t us ir1to this pre-
di cament . Technological development of another s~rt is the only 
hope of getting out . 

It r emains to sketch briefly t he type of technological 
deve l opment which this situation calls f or . All of the techno-
logical achievements of man in every field c an, i t seems to me , be 
classified in four bread categ~ries: 

( 1) Ther e are those techniques which operate as an 
extens i on of intens i f i cati cn of our senses, thus gr eatly extend-
ing our r esponse capacities. Her e we have such instruments o.s 
mic r osc epes, t e l escopes . galvonomcters, X- r ays , etc. 

( 2) Ther e ar e the t echniques Jf symbolizing 0ur rcsponsos . 
Here the whnlo evolution cf language· symbols tolls ~h.,~ u't-ory, -·Fr-om 
c rude picture writ ing to phonetic symbolizat ion, from Rcman to 
Arabic numerals . etc. --thesc rcpr~sent tcchn~lcgic o.l advunccs 
quite a s important a.s o.ny which 11.r . Col cmo.n und Mr. Wi stl".r ho.vo 
r ecountod. 

(3) Cl osel y r ol o.t0d with improved t echniques of 
symbolizing obser vat ions nro tho improvements in the r ul es c.nd 
t echniques of muni pulnting t hes e symbol s . lfo r c belong the vo.rious 
systems of logic , the stor y of th0 substitution of Guliloo.n for 
Aristotelio.n logic in thB phys ical sciences . the succossivc in-
ventions of Lcbo.tchcwsky and Ri emann in gocmetry o.nd the inno-
vuti ons cf Einstei n o.nd others in mo.thcmo.tics . If o.11 of this 
seems o. little vo.gue o.nd unimportant, try to keep your bunk .:i.cc :>unt 
straight with Romo.n numoro.ls . Or try them the next time you huvc 
occasion to do o. simpl e problem in multiplication or division. 

(4) Finally, ther e a.re the t echniques of overtly combining 
mc.tcrio.ls-- steel., wiro , o.nd gl c..ss, or w~1tcr o.nd go.s ::i.nd ::.ir , or 
anything else , into the concr ot0 m~chine s which will boho.ve us tho 
symbols we ho.ve mo.nipulo.ted on po.per indic o.te thci.t they should 
boho.vo. This is the conspicuoi.;s .. md per haps the only mecming of 
tcchncl cgy to tho ordinc.ry mun. It is tho r o.di ~. the o.ir pl r.nc o.nd 
the television c.ppr...ra.t us . :<ohind thvm c.11 lh's 0ndl ()SS mo.nipu l a-
tions of' 'S;t,"'1bols on p:..pcr Cl.nd checking of these mn.ni pul c.tions in 
l ~tborutories . 1'ibcth0r er not these mo.ni pul o.tions on po.per he l p o.t 
o.11 in the finc.l ::i.djustmont dopcnds, of course , entirely upon 
whether the symbols correspond o.ccur!"\tely to the things and the 
mo.tcrinls with which we ho.vc to build, end wh0th0r the r ules by 
·which we m::mipulo.te the symbcls o.re ccmpo.tiblo with the r ules which 
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no.ture hns l:i.id down for the oper a.ti on of norvo1)s systems, muscles, 
steel beams , or o.ny other mo.ter i uls . All of these mo.y b3 ::tdcptc..blo 
but there o.r e limits beyond which breo.kdmvn occurs. Mnny of you co.n 
doubtless put ~usic -..1 S)!ibGls en f·:\f'·Jr ·.'~hich , ~·rlrnto\'"cr dl:.o <""i.!1 i)Q 

so.id o.bout them, simply c~nnot be plnyod on uny existing instrument 
or by o.ny humc..n ho.nds, voice , or lips . ~liho.t you o..rchi tccts mo.y 
c.ctuo.lly be doing in the v10.y of building nr .. mos on pc.p1'1r 1 l oLve to 
your own o.nswor , but it is quite clnnr wh::>..t you might do . Let us 
look now o.t nho.t soci::i.l o.rchi toots o.re doing in this v;ny. 

In po.ssing it should be noted tha.t it must not be !l.ssumed 
th::i.t the order in which I ho.ve onumero.ted these types of technology 
ncccsso.rily r epr esent o.n historico.l s equence . All of thorn develop 
together o.nd consto.ntly internet on ouch other . Micr oscopes extend 
the rec.ch of our senses, but first we deve loped glo.ss . VJ10.t we o.re . 
c..ble to see VJith microscopes mo.y o.go.in cno.bl o us to develop more 
powerful microscopes . With more powerful microscopes wo ncod new 
symbols to r epr esent the new things we see o.nd ne-.·1 logic i. c ., new 
mo.thcm~tics with which to describe how theso new t hings behetvo; o.nd 
so on in o.n inextr icable complexity. 

Consider now tho state of societl technology from tho stc.nd-
point of c.11 of these t echniques t o.ken together. ( 1) li'.'l'lo.t a.r e our 
techniqu-Js for seeing fo.r o.nd deep into our socio.l envirornnont? 
}'Vho.t devices for 0xtending ~nd intensifying the power of our senses 
in m1k:i.ng socio.l obsorvo.tions ho.v') we developGd? 

With o. few crude exceptions to bo mentioned l o.t or, we nre in 
this r espect pro.ctico.lly whore we '''er e two thouso.r.d yea.rs .:igo . The 
m~sses of men still rely upon crysto.1- go.zers, fortu~e tollcrs, o.nd 
tho pronouncements of ancient philosophers (the mor3 o.nciGnt the 
better) for light upon the no.tu.re o.nd sto.t.1 of that soci~l or der _be -
yond tho r'.)o.ch of our uno.idcd eye , but nhich boo.rs down upon our 
lives with increas ing obviousness. Other s, who hc.ve been to college , 
scoff o.t such techniques o.nd decide tho.t, since they co.n•t soc into 
the next county or the next sto.te, wher e things ar e alleged to bo 
co.us ing trouble o.t home, tho obvious thing to do is to to.kc the cc.r 
o.nd go und sec ; ·md poss i bl y even cloar up the difficulty . Or if you 
r eally want to get at tho r emote se1t of the trouble t o.kc c. bout trip 
to Eur ope . As c. fellow- tro.veler sa.id to mo some years Qgo : "I huvo 
been reading o. gr out der.l '.lbout Russia. these l o.st years c..nd find 
nothing but o. l ot of contra.dictions, so I decided to come over ·md 
sec for myself . 11 He spent four dc.ys in Russio. o.nd was entirely 
so.tisficd tho.t things were quite o.s bo.d o.s ho had foa.rod . From his 
r eports, o.nd from those of others like him, chiefly newspt~per men, 
most of tho li ter.o.to public decides who.t is who.t . Indeed, who.t 
o. lter na.tivo have w0 '? Still others.even more learned, dednc o who.t 
the si tuotion is froI"l Aristotle's cyc l e of domocro.cy, ::i.ristocro.cy, 
oligo.rchy , monarchy, or some oquo.l ly inevi to.ble s~quonce . 

There r emnins u negligibly smo.11 number, frequently rego.rdod 
o.s o. sort of l une.tic fringe, who have conceived the iden. th::i.t ·3ven i n 
tho socio.l field the fallibility of mo.n's .unaided s enses mo.y be guo.rdod 
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Ctgc.inst c.nd large ly corrected by ri ;; id rules of obs ervo.tion [.Uld r e-
porting with the a. id of various instrUJ.~ents in the form of schedules, 
sc a. l c s, o.nd t e sts. This 3r oup further holds tha.t 1-c.rgc numbers of 
c ar efully defined obscrvr,tions mo.de over periods of time enable us to 
dot er mino with o.ccuracy the m~in tr ends of ovonts. They find further 
t hat if such bodies of de.t a a r c subj ect0d t c cert c.in kinds of tr ec.t-
mont a.nd manipulation t hey pr ovide ~ b~sis f or actua. l pr edi cti on of 
whc.t pr es ently occurs. This r; r oup finds it noc c s s o.r y to l'!or k qui etly 
and sl owly, h owovor, lost the public suspect that t he ir ob scur e 
conjurings ma.y occ a.si onally be a llowed to influenc e pub lic policy, 
in which cas e thcr o is a. gr eat 01J tcry r:..ga inst br ~tin trust s . The ir 
r e s ourc es, numbers, a.nd influenc e c.r e , h owevor, t oo limited t o demand 
much attenti on just yet. 

But the mass es of comm.on men, when thoy c~r e c ompelled t o m::i.ke 
m::i. j or adjustments t o the ir r emoved envirornnont, r oly on what they 
pridef ully call simple c o:mn on sens e . The adj ective s ::i. r e we ll cho sen . 
By c omm on s ens e they me a.n the r ul e s of c onduct ·:rhich they hffvo .in 
the ir pcrs on o.l experienc e f ound t o work in their primo.ry gr oup adjust-
ments. St '.lt e smen (by which I mer e ly moc.n men chc. rgcd with the mo.nc.ge-
ment of public affairs) r e ly on tho SClJTlG t echnique . For one t h ing 
most of them do not thems e l ve s poss ess any mor e r efined met hod. If 
they did they c ould not aff ord t 0 us e it for th ._:;y c nuld nuvcr cxpl u.i n 
the ir s oe:r.iingly strange behavi or t o the ir c onstituents. So tho 
sta t e sman o.nd his c nnstituent both ccdopt, f or public a.ffcdrs, t he 
t echniques they h o.vo f~und t o work in h ors e tr ading or ot hor ne i ghb or-
h 0od o.djustmonts. The r e wer e men o.t the s o-c o.llcd pea.co c onfer ence 
in Po.ris "Who knew that th0 pr ovisi ons of tho troo.ty wor e im pc·ssibl u 
and o.bsurd and tho.t it must r esult in precis e ly wh~t it ho. s r e sulted 
in; but the t echnique by which they ho.d t n pr cvc t his t n be s o was, 
and is, o. f cr e i gn '.L ['.ngu o.go t o tho over whe lming ;:-,r.j ority L1 f bet h 
stat e smen cmd t heir c r:nsti t uonts. Tho symb ols o.nd the l os ic by which 
such s equenc es h o.vo t o bo pr oved go boy 0nd primary gr nup l ant;uago 
me chanisms. 

To.kc a. sin,; l o r ecent ex runpl e in r ogo.rd t 0 tho po.ymcnt of ·.var 
debts. Ec on omists ar c unanimous on the pr ~p ositi on tho.t t ho only way 
in which the debt or no.ti ons could po.y their debts, if o. t o.11, was by 
s ending goods over her e . To enc.bl e them t o do s o t ariff walls wrul d 
ha.ve t o bo r emoved c. r l ower ed . This c c.n o::i.sily bo demonstr o.t ed by 
the us e of the OC'1nornist 's symb r ls c.nd l og ic. Withou t g r i ne; i nt o 
det a ils it may be s o. i d t ho.t t he s e symbols differ fr ~m t hose of c ommon 
s ens e chiefly in t hat (1) they r epre s ent l c,rgo nu..rnbc rs instec.d of o. 
f ew individu o. l c as es , o.nd (2 ) they t o.ke into c nnsicior o.ti on inter-
r e l o.ti onships of o.n intric acy which gee s f ur bey ond the direct life 
experience nf any individual. Unfa.milio.rity, both on the po.rt cf 
their c onstituents, with this t echnol ogy is exactly Fhut pr events 
intollisent a.d justr..ent in such o. c a. so . Of c our s o , I t ake he r e tho 
most cho.rito.ble vi0w of the sit u o.ti on in us suminc; thc.t the r ec ornmondo.ti on 
r:: f s ocial scientists ar e to.b l ed chi efly bec o.us o stat ·:J smen o.nd public 
have little f o. i th in th0m. You have heard c:. gr oat deal ub r:ut h ew 
industry fr oqu0ntly buys up o.nd kills vo.lu ::i.blo inventi rms becaus e t he 
inventi ons W'.'uld , if expl oited , distur b vested inter ests and pr r:fits 



i n the present methods. _ Th is pr ocess is, of c 0·ursc, eYon r~oro 
c ommon in the s0c i nl fio l~ . 

But t o r etur n t r:> tho illuatr:..ti 0-n . l:"Jhen CC'nfr ·~ntcd with the 
find int; s o.nd tho r ccnr.m1'.:mtl2ti0ns ,_,f the cc •'ncnis·cs 0n t h is subject , 
who.t d i d consci~nticus c i t izens '.lnd their crns rnssmon dr? They 
r oferrod tho cconrmist ' s o.no.lysi::; t o t:10ir p::-i.I•o.ry ~:;r ,.,up experience 
o.nd f - und it prepostur ous. 11 D0 yr.u !1.eun t " toll mo , 1: they wriuld 
S':lY, "tho.t if I l end money r r s e ll .'.l. tcc-Jil r.f h ers e s t0 my nci;.hbor, 
J ohn Smith, I c~nnc.t r eo.s0nc.bly 0xpect him tn r epay me unless ho 
co.n do s o 1;.fith p0to.t0c s. butter, or v100ci.? 11 (Not e thctt tho illus -
tro.ti ons f or purpos e s lik.3 this o.r o usuo.lly dro.wn f r i:;m the 10co.l 
o.c;r icul turo.l oc oncmy fr r.m ·which ..,.,,e ho.ve just r ecent l y emer fiod . ) It 
is unn ec essary to c omplete the o.nnlysis boco.uso the audienc e l o.uchs 
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in derision o.t the very questir.n . They ho.Ye c.ll ho.d srmething t0 d0 ... 
with deals like tho.t . Nr ne of them ho.s hn.d. o.n;y·thinc t r· d· with the 
kinds of den.ls the econ0mis t to.ll.>:s ::i.b.--ut . But the st::i.tcsm::m (; "'OS •::>n 
with h is o.nulysis t ri tho pr r per clino.x. " If J 1hn Smit h docs n ot pGy 
in co.sh he is u cr0ok nnd I'll put the polico on him. If h0 o.nd 
his ilk r esist the militia will s 0on brinG them t 0 terms. Isn't 
tho.t who.t railitio.s a.re f r.r in u civilized ::md or d.crly c euntry? 11 

That is exact ly what militias and o.rmi e s arc for in s ocieties which 
ho.Ye not yet bec l)me frunilic.r with o. synbolic tcchn0l c,:~y thr rme;h 
whic h the neccssc.ry adjustments co.n be workecl "'ut, r.r in which tho 
popul o.t i:--n does not understo.nd such o. s olution when it is wc r kod "ut. 

In the o.bs ence of this more r vfincd t echnique , the technique 
of f c-rce o.nd i t s ne:::.rest r e l o.ti ve, fr o.ud , is of c ri11rsc inevitab l e o.nd 
nccosso.ry . It relieves t emp0r arily s ome of the t ens i ons. So de 
other c 0nvulsions, earthquakes , fcYors, etc . If Y•"U co.n't c0llect 
fr om Jchn Smith, it r el i eves y ou c onsicer o.b ly t r den ounce him o.s o. 
cr ook and o. sc oundr e l, a mcr o.l pervert, a r olic i cus her0tic, o.nd a 
••ife- beo.tcr . If y ou c o.n bring physica l vi ol ence t r boar up0n him and 
p r efer o.b ly dostrr y or cripple him permo.nently, s o much the better . 
In addition t c the ener Gy 0utlet it o.ff0r ds, it s o.tisfios deep-
seo.:ted emoti ona l pat terns of dec ency a.nu justi c e wh i ch we still ho.ve 
with u s fr es h fr 0m the jun~le . 

But it is unnecesso.ry t~ dro.w upon hypothotico.l J ohn S~iths 
for o.n illustra.ticn of the phenomenon. Nea.rly the entire C<'ntcnt <'f 

o.11 the books , ma.c;o.zines , o.nd news po.per cr~lumns pur portine: t o o.nci.lyzc 
the Eur opco.n situo.tion is c once r ned with pers•"'no.li tic s . Near ly 0.ll 
of it i s imm.c.tc rio.l, irrol evunt, a.nd a.bsur J . We res .~rt t r, pors rna.1 -
itie s in o.tt~mptinc t c o.na.lyze s ocio.l qu ostinns bcc~use , o.s I ho.ve 
so.id , it is the technique with which we r.ro f~ilio.r i n pr imar y c r oup 
c.djustmonts o.nJ t h e only one we kn"w· Indoed , tho time ·wa.s -:vhcn v:c ::lso 
used por s0no.lity C<'ncepts o.nd l oEic t o cxpl o.i n the events of chemistr y 
o.nd physics . Lichtnini; s t ruck trees fr om mal i ce o.ml Death with a 
co.pito.l 11 D11 movmd men down with n. scythe just o.s Hitler bc.i ts the Jews 
o.nd Sto.lin tho Kula.ks . 

This type of descr iption wo.s .::i.ban.~0ned in the physic o.l 
sciences when l)ther o.nd mor e useful techniques of dcnlinr; with t he 
phenomena. wer e deve l oped , The se techniques do n ot . sprin~ ful l - blown 
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f r 01"l ::myb01~y 1 s br<'w, unf('rtuna.toly, but ho.ve tn be l:ovcl0pod. by l ong 
o.nd un-~ra..ric.tic lc.b0r by m::-.ny pers ,.. ns rver 1 nc; periNls of tir:to. This 
is the pr rper tc.sk "f sr-ci::'.l scientists. But it is n"t likely t~ be 
o.chicvoc o.s l r nc a.s this fra.tor n ity pr eoccupi es itse lf a.lmost entir e ly 
with mer e ('I r less enli.-htcne'l c "r.i.nontc.rics rn curr1.;nt events , chiefly 
t r O.SSeSS the pr c.ise O; the bl~O 1nd. t r print ru t the S" luti rn in 
:.r-;:;m::-.tic pr r n uncemcnts whether r f Jesus , Aristrtlo , .-r Mo.rx. ,;,;:::rtin 
there is n ... nbjecti r n t C' a.nynne ·'ovrtin,· himself t r o.ny C'f the se 
evo.ncolicc.l enter prise s pr--vi ··!ec.1. he '"lrcs n '"·t c •·nfusc hir.lself :.r h is 
f f' llNvors tho.t his c r nclusi r-ns nre ('.ictatocl by o.ny cc.n0ns r f science . 
The techniques .. n =- the kn-wlodc•) tho.t C"nsti tute science a.r e nbvicusly 
o.s useful f 0r the oxph'i t:J..ti rm n.nd the ~ostructi ('\n of the pr r leto.ric.t 
a.s f or his liberati rn . When s 11- ca.lled s ocial scientists therefore 
f:et tho i dea. thc.t Sl"cio.l science, in C "ntrc.-c~istinctic-n t o c.11 other. 
scionco, is o.lso pr ivile0ed t o c'.icto.te the ends f or which the knr-wl o..2.:-e 
is t 0 be us ocl, they merely mix up with their science, such a.s it is, 
s 11methinc which ho.s a.bsnlutcly n othinc t~ do with it. 

A principal r ca.s 0n fer this c r-nfusi on um"nE s nc~c.l scientists is 
the na.ture 0f tho t crmin" l 1:.:.,y with which they try t 0 co.rry rm, The 
in:rneeia.tc do.ta. nf a.11 sciences a.r e symbnls 0f s cmo s ~rt r cpr cscntinc 
humo.n r cspcnses t o wha.tevcr it is in tho outside Vfl"rld ('Ir in rurselves 
tho.t cc.use s us t r r c s}?"n d. r.t c.11. To the extent tho.t these symb" ls 
a.jcquo.tely r epr esent the situo.ti r ns t0 which we hc.vc t r o.:just , we can 
beho.vc in o. wo..y th!lt is co.lle<l intclli :cnt a.s c r ntra.stecl with mere 
squirmin · or trio.1- o.rn: - c rror c.; r "ping . 

Excci_)t f nr tho ~)rssibility of workin,: ·-ut nn pu:;:ier :m:'. l e.tor 
in the la.bor c.t0ry the f nrnulc.s f or hi;,-h explosives, the t ensile stron :th 
of stool, etc ., mnst r:f the on-:;inoerin~ o.c.ljustmcnts cm which we pride 
rurso lvos so much v1rul l be o.ccrmpa.ni oc~ by wi~c- spreo.(: c a.t n.strc,phcs . 
This po.per wrrk ho..s l~c~od in tho s ocia.l sciences bcc~usc we have cul-
ti v~tc~ inste a.d th~ n ction tho.tit ha.s boon tlrnc,nncc o.nd f~r o.11, by 
on e r:r mnr o n f the c.for omcnti r·nccl smo.rt mon , o.ncl tho.t o.11 vie nee ~~ t o d0 
is t i'.' c"ntinuc t r pla.y with their wor ds withrut ever brinc: int; them t c 
empirico.l c.lc finitil"n o.ntl test . It is a.n.mittod tho.t the phen0mcno. of 
tho s ccio.l wrrl~ o.re c onstantly cho.nc in: , tha.t they c 0nsist 0f o.n in-
fini toly fino 1--; ro.cla.ti r-n of chn.ra.ctcristics , C"nsto.ntly intoro.ctin::.: ;-Tith 
o(\ch other . Yet tho t crminr• l '>CY with which we a.ttcmvt t " ceo.l -.vith 
them cm~lrys c nnccpts empho.sizin~ o.bs olutcncss instoa.d r f r elativity 
o.n~ pr~ba.bility , sto.bility instca.~ nf cho.nco , ~iscretc instco.c r f c rn-
tinunus vo.rio.bles , '1ichotcm0us co.to -r rio s instca.e rf ~is ;:iorsi rns . 
Pra.ctico.lly cvcrybr 1y is cbsesscd. with o. s et r f s ~cia.l cctc'"'rics 
which he str ,..n ··ly f ools a r c ctornul. Thinc.;s o.rc either true r-r fo.lse , 
ri ·ht r r wr "'n~·, just r r unjust, ·ocd er b-J.d . 

To o.bo.nd nn o.11 the s e f or v::.:uo new c oncepts r cpr cscntin;: 
prrb~biliti0s, uvcro.ccs, d ispcrsi nns, r ates of cho.n~c , etc., is t oe 
much f nr the ma.sses of men o.t :;:>r esent . So they h~l l fa.st t o the 
nntirns cf their ? rimitivc o.nccst 0rs nbrut matters s r cio..l and fo e l 
the ir feet a.r o on the R0ck of A.:,es. And s c thoy a.re-- r n a ·e s ex-
tremely r em etc . Since he '00s n 0t b other t 0 l'.ofinc any of his wcr~s 
in terms 0f ~he C•"'ncr etc c?era.ti ,·ns ('Ir bcha.vi 0r £'0r which they a.r e 
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supposed to stand, e\eryone may read his wn meaning into them. The 
conflicts that ensue even while still en the verb~l level are in all 
essential respects like wo.r . The ~ictory is to the loudest voice , 
the largest vocabulary, and the greo.test physical endurance . The 
defeated party else r emains uncon\incec . The~e is r.ot a single state-
ment about man or society v;hich co.n legi timo.tely be made except in 
terms'of an avero.ge, a dispersion ~nd o. probo.cle error . Nearly all 
statements tho.t a r e made c.nd acted upon a.re in terms of scme chl'.nce 
individual case which ho.ppenod to beccme conspicuous . 

To climo.x this confusion, o.r.d indeed fundomento.l to it, there 
is the still genero.lly o.0ccpted Lotion tha.t mo.n in contrndistinction 
to o.11 other phancmeno. in tho u::1.i vorso is o. f'ree or a. superno.turo.lly guided 
Q.e;:lnt~ to whom the logic of naturo.l science doos not o.ppl~- . If you 
choose to mo.ke this postulo.to, you co.n build upon it a.n entirely 
self- sufficient logical system just ~s cus ily o.s upon the ~pposite 
postula.tes upon which science proceeds . It <lees not follow thc.t 
oo.ch is equo.lly worko.ble in tho concrete adjustments thn.t free us . 
Viho.t I ::un pointing out is th~.t those tw~ systems :•rill not mesh , o.nd 
if y~u try to live by bo~h you can do so only by devuleping ~ 
fundumentully schizophrenic person~lity . fh~t is precisely whut , 
perho.ps , the bulk of the po?ul:::tticn cf thE: Y1est;crn -..nrld espccic.lly 
ho.s done . Their bcho.vior in m:::ttt~rs social may be r~cognizcd ~s 
dJfinitely pcthologicc.l . I c.m not spec.king figur .tively but 
litor-:.lly . '".'hen un individu~.l insists v1ith sufficient "'igor :.ipon 
making mutuc.lly exclusive and cor:tro.dictory o.djustmonts, W.) c::tll him 
insane o.nd inco.rcor :::ttc him. provided the mo.jority of us do not suffer 
from the same mc.lo.dy , in v:hich cns0 we co.11 it norm;.l .:md incc.rcern.tc 
the dio.gnosticic.r. instead . Yet such contradictory o.djustmont is pre-
cisely who.t v:c ::..re attempting in such ::m illustration o.s I he.Yo ci tcd 
a.bout the to.riff c.nd th0 wo.r debts . and in scores of .~thcr illustra-
tions thc.t could be menti oned . I t is true thnt i,·rholc n~~tions a.re not 
sent to inso.ne ~sylums . But it is also true that they r un omuck every 
so often cmd engo.ge in who.t oven those who do not o.gre.:i with my :ln::i. lysis 
o.dmit is obviously violently inso.n0 bcho.vior . To n. goner ntion i;rhich 
possesses no technology for expl '.:l. ining socio.l events other thQn porsono.lity 
explo.no.tions, it is, cf course , ncc csso.ry to bl:::unc it on some K::i.iscr or 
Hi tlcr , just a.s our .o.nccstors blc.mod moa.slcs on tho devil. 

Tho me.in point is th::tt :·10 nr c co.ught v;ith one foot and a. mu.jor 
po.rt cf ou r lives in ::m impcrsono.l mnchinc culture to which we ::tdjust 
o.ccording to the o.ssuroptions o.nd rules of physica.l science . The other 
foot o.nd nnother major p'.:l.rt of our li vcs \ 'lO try to m:iinto.in in :i 
vit!llistic, animistic , prim:iry group culture to which v:o ::-..djust ac-
cording to mvtn.physicn.l n.ssumptio!ls and doctrinvs of ·i bygone uge . In-
dividual nervous lo.cer ::i.tions o.nd soci:...l c·'.t:tclysms o.r n the r vsult. 
Theorotico.lly the c onflict c::m bo r csolvod by goin& 0~0r cn~irely either 
to tho ono or the other or compromising tho t-;,ro . Actuo.lly thcro is not 
th.:; r emotest prospect tha.t society v:ill go be.ck to '.J. primary group exis-
tenc e., , that industry 17ill go b::i.ck to handicr:..:.ftsm·mship, o.nd thC'.t science 
will go b:.,ck to mediovc.l mct--.physics . The prospects a.re overwhelmingly 
tho other wo.y . You may deplor e this , but you crm hardly deny it. 

It mo.y seem tho.t this conflict is overdrawn o.nd thn.t tho 



situ~tion I h:ive described is ex:igger atcd . ! ost of you m::y net be con-
scious of any such t ension :it ~11, -:ind noithcr do you observe it in your 
friends . If' so, •;;c re-:..y use th:i.s -:-. ::; tl1c concJ.uding L;X~E.plc <Jf "t;he poir:t 
I h:ive bocn making r eg::rdir:.g th·:; t1...nd0ncy t o goncr~.lize for the -;o;orld 
on the basis of primo.r~r group obsorv:!tions . I ha.ve not sc.id, and I do 
not sa.y , tha.t a ll people need bccc~c soricusly e::b~rrnss3d by the con-
flict of the two ma.jor culture p~-c·':cras I h:.i.ve descrihed. Semo of you 
cc.n simply fl oe from it , or you c".'.l.n insul".tc yovrsclf c.g~.inst it. The 
principc.l insulating mc.t-~ri·'tJ. is r1ot likely to be t'.l.kcn frcn its pres -
ent possossor s for ::t c onsidora.ble time yet . Obviously ther" is no 
noed for y ou personal ly to acquj r o a.ny of th~ techniques of thir..king 
I ha.vc sa.id would be ncccsso.ry to sol·l0 the conflict I hav::: doscribod , 
if instca.d you can hire other s -Cr'1..'..ncd in ti1os0 t echniques t o m::tkc a.11 
your a.djustments i n the s o fields "'or you . All J'OU would need is s omr 
a.bility to pick a compct~nt tcchnici~n . Also, the Gru::tt Society h o.s 
numerous ".lcovc s, c r evicos , c..nd sh0ltvrcd nooks in nhich considcr:iblc 
numbors of you may spend a. lifetime r ob.ti vcly un-:.ffoctcd by the winds 
tha.t b l ow. If the v;or l d a.nd this r..ow wc.y of thinking; o.bcut it is t~o 
much for y ou, there i s still tho historic r cmody of the convent; or 
T-he uni vcrsitfos and the colleges r1h0re y ou m':l.J still plc.y ~la.bcr !ltc 
wcrd games th!lt ha.\'"e nc-thing 'Nho.tvvcr to do with th0 soc-i.::.l cv1:-nts in 
th"' world ::i.t la.rgo . :i f you find sC'l'Tiu of thcsC; g;:unes r ::i.thcr s::-.tisf::i.ctory. 
y:>u might r r.mombcr tho.t :r.:n:iy a. ship th!lt no.·,;igc.tcs so boldly i n .. snug hnrbor 
ic tro.gic~lly ina.doqu~t0 for the hi~h seas . 

Nor docs a.r.ything hn.ve t o be dono ~bcut the situation L'rJl!llcd-
ia.tely , oven by the mr.sscs of l ess f or tun::i:i:;c ncn. They co.n sirr.ply ccn-
t:i.nuc t o suffer . Thi s cc.p".city of men to suffrr t:'.nd t o endur e the evils 
which they ho.ve i s usun.lly undor ostimo.t cd by tho mor e optinistic hcr ::i.lds 
of the now day. In the me~time the upheo.v::i. l s c.nd struggles which the 
d':'..ily pn.pc r chr onicles a.r e thcnsolvos a.d justm.,nt s tha.t r e lieve, ho·•.revar 
temporarily, the t ensions th':'..t I ha.vc described . I menti on these r es -
or va.ti ons nerc l y t o cmpho.siz0 th::i.t tho cor r ectness of my di::i.gncsis is 
not to bo r ofutc d mer ely b~/ the pririlo.r y group t echnique of citing your 
oim c o.so ::md thos e of y our friends to whom it m:ly n ot apply. I h:ive been 
to.lking a.bout the r:i::tin socio.l currents to be obs er ved in t he world toda.y, 
not".bout tho pr ivate l i ves of privileged individua.ls and groups . 

11y main sugge stion has boon tho.t tho ma.jor t ens i ens in the ·vorld 
todo.y cnn be ca.sod 0nly by developing o.nd empl oying in social c..djustmcnts 
tho s::ine type of t e chnique s which h o.s mo.de m::-.n ma.stor 0f a. let l"f ptysic::i.l 
situations which hc.ve be s e t him for a. million yea.rs . Th0sc tcc:miques in 
turr.. r est upon :l type of knowledge which c:::..'1 i-:sclf be a.ccunulo.ted c-nly 
by this tt.chniquc knc,·.n o.s science . Thc.t body cf knOi\··lcdgc, c.nd the 
socio.l engineering techniques which it wruld m:ilce possible., r cmc.in for 
the most po.rt tC' be devcl l pod. To the extent tha.t such k:nc-··:lcdge exists 
'todo.y und is n ot put into cpcr a.tion, a. nov: pcli tic:::.l r og:ir,e mere r.os -
pi ta.ble tc science c.nd scientific s oc i c,l cn:;ino'-' r ing might help, but 
they cculd o.t best be of 0nly tri vic.l importt:.nce 0r c rr.tr :::.sted -r;i th the 
d0vclopmcnt cf that body r f knov:l odgo upC'n 1·!hich the success rf o.ny 
r egime is s o c~mplctely Cl"nditi r.ned . In tho moo.ntimo . the very shape 
cf' r ef;imes t0 Cl"me will be krgc ly determined by the cv0luti on r-f tho 
socio.l sciences . It is unnccoss a.r y her e t r take up the questi on a.s t o 
whothor this sto.te of o..ffairs wil l bo be tter 0r wor s e i n any o.bsnlutc 
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sense tho.n c •:mdi ti ons of men in tho p~tst r r in the futur e . On this 
p0int which usun.lly a rise s t •) bof '"lg tho m'.:'.in issue, I co.n dr nr bettor 
tho.n t o close 1Hi th a po.ro.gr o.ph fr 0m Vcbl on : 

"One r.i.ay appr rn·e er r no m9..y dcproc::ite tho fa.ct tho.t .this 
opo.quc , matorio.li stic intorpr0t'ltion of things pc r v::-.dos m·'dcrn 
thinking; . Th'.'!.t is fl q_u ostirn c f taste, c.brut which th0r c is 
n r disputing . Tho prevr.loncJ cf this mo.ttcr nf fa.ct inq1 1iry 
is a f o::..ture ('f mC'd0rn c.ulturc, n.nd thu '.l.ttitude which critics 
tc.ke t .-.wo.rd t h is ph.::nomcn•~n . :'..s chie fly significant us in-
dicating h ow fo.r th0ir rwn habit ('I f mind c C'incidc s with the 
enl i r::htonod c r rrn:n0n sense nf civilized mankind . It shows t o 
what degree they nr c abre~st of tho advc.ncc r f culture . Those 
in wh0m tho s o.vo.so predilection C' r the bo.rbo.rio.n tr o.diti r n is 
str nnger tho.n their habituc..ticn t o civilize d life will find 
tha.t this dC'min2nt fo.ct C'r r f modern lif0 is porverse , if rn:-t 
co.lrunitous; those whc s e ho.bits of thC'ughtho.vo been fully 
sho.pod by tho m~chine process o.nd scientific inq~iry o.rc 
likely t ~ find it gr,.,d . The m0dcr n western culture , with its 
c~ro nf mo.tter- of - fo.ct knrwlodg0 , mo.y be better or w0rsc th::m 
s cme other culture scheme, such o.s tho clussic Greek. tho 
medio.cvo.l Christio.n , the Hindu, er the pucbl r· Indi~n. Soon 
in certo.in lights, t ested by cc rto.in sto.ndo.rds, it is d 0ubt-
less bctt~r : by ether standards, w~rso . But the f~ct r cmc.ins 
tho.t the current culturul schcmo in its mo.turest i:;rm1th, is of 
tho.t c r>mplcxi r n ; its cho.r o.ctcristic f orce lie s in this mc.ttcr-
0f - fo.ct insi&ht. Its h i ghest discipline end its m~turest 
o.spir o.ti r>ns ~.re .those . 11 

(Thorstein Vebl en, 11 Th0 Flo.cc of Science in lfodern Civiliza-
ti on. 11 pp29 , 30) 
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Reflect:. on upon Mr. Fowlie 1 s admirable statemen-:; of a reli-
g i ous point of view suggests that in al l this r emarkable revelation of 
s cience v-.rhich we have had there has been an ove::--sii:,p lif:Lc:.s. ti on o:' its 
r e la. ti on to t he c u lture of whi ch it is a par·l:;. This uirr.plification 
hri.s doultless been due main l y to the limib,1:tlons of t::.JT1.e within whi ch 
the eno:i:-1;:ous co:mpl'.3:X: of" sc:..ence is h ·:> r e bo:'...nt:, dis :P:' ... ayed. , But i t -.,.,.C'uld 
be a g r ave mista:.-C6 t o le2--;r ,3 -':: l-1e possib l e bn.:;_:ffessi'Ja. that -v;e a re vit·wing 
a me l odrama in which s ·-:.i e :K'-e is -'er.':: f\ard·-,pr0 f}SG<i virtuous hero :" t:;:T_ggl ing 
for h is li f e i n ~;8 to~J8 cf~ g~ng of villains: tra~it~0n, r olic~cn, 

supe rstiti on, p :>l.it:._cs_, and s-::; vll_, Th0 d;·fa:m·• cf :::~i t">J:ice a;:d cull:-i.;ir·e! 
to use tha t met '.l.s-L~ :r) is n.l rcl~ ... s t5.c , h e nce mo;:-R ~ompl.ex; :5:t is : r·.or0 like 
t he s omewhat d.iffi c:1-1 l J.:. re l ut ion ship of offspd.r:g to "c:a_3 p8.:r·ents who bore 
and nurtured i t ~ to who se life it is still i nt i metely attac:1.ed , o.nd from 
whom it has nevertheless dive r ged . 

It should be emphe.s i zed that folk-lore and superstition, the 
early expressions of accu,11ulated hu:nan experience and cb::-e r •rg,t i on, have 
been the forebears of our scienc e~ We have "03en to::..ci he l"8 h0w sr.cci.ll -
pox vaccination wa s begun; and it is no i Es i gnif icant f '-1- 0-':: ::.n this con-
nection that before sci 0nt is ts set to work on tl:.at c:~ r:hieve::-rient COI!h'ilO n 
men had already observed tha-'.~ a:nyo:Qe who h a d ha ri tl:Je 0c1•rp·.;::r rssistsd 
the smallpox, 1.Je hcrte le.uched h~re at th'3 pew:.)1.2.:r:t c f :_:ir::.mi -'cj_ve peo-
ples to use various ailimal o rg:2.:as for cures: bui:: v;FJ qu i i:;<C g.cavel~r take 
extract Of li Ver or 0 1· ritui t[ .. :r.~r gi8.11.:lf' -N'18n OlC C'.VJ.1 <}_ ~,r:,-':,n ['.;' p~·r:J S C ribe 

them. And is i t not remarbi.1-;l a that the an() i er-:i:; a:no:ny.-:'OU5 &.c:d:;i·;_or of 
Genesis should hi1ve choc,en, c1 f all i mag:ina bJ.0 -se s_u er1::t? .'J _, in hin story 
of the creation, just ~haL soqu0n ce of ani~~l life- ·-flr 2t , f' 8h , then 
fowl, beast a n d -;:-_an---vvhi.0!: o-.ir scier:c:a oi' ,_,vo:l_·,;:i~i o n ta:: 8.pp:r cn;r--iu , Eut 
the point need no-S be J.e.":i0::-0C._; wo need onJ.y ·c-c0e .. :- i :::l Jl'i nc. ·U-w:c our nre-
sent scientific mot}10:.', is H 1e re:r'1l t n f no mir 2.~~1_ e but 80''1Pth5.ng vv!lich 
grew quite na.tur~>.ll;-r out of m.a.n : s 002. s ,.;:.1 Asr.: :.i.:n~uJ. 0 e and n 0ecl -Co kn-ow · 
h is c o smosi and i t Rpp0a :r ~ t~at in relj~icn , fr ~~ the 70ry be~innjng, 
man found a sui t a.u J.o rc n0<J i +.0ry fe r tho::;~ fa ':' pc~cts of h~i:: c :)snof; of wh ich 
he was aware or had L0p :=> '.:: 'but; no cbjer:·c-i-.r::; k:>:')V.'le d ;~e . '.:'hat r e"?o sitory 
still contains qu ite s e cureJ.·y,, . an.d. -Nil l doub-i.;l e ;:;s c or:tir..ue to con-ta in, 
for some time, such t lnn g s a. s the First Ca use a nd. 11 life a fte r de uth11

• 
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There vms e. time when religion included practically all of 
man's preoccupations . But vrith the aid of his increasing lights, of 
which science has been one of the most powerful , though certainly not 
the sole source , man has apprehended. an ever- expnnding sphere of knowl-
edge. It is obviou::i that there can be, as ?.ir . Fowlie he.s said, no real 
separation, no discontinuity between the knovm world and the unlmovm; 
one is simply the revealed extension of the other . It i3 equally ob-
vious that ns nan increases the s r--:1e re of his knowledge the area of his 
contact with the infinite unknown increases at an acc·elerated rRte . 
But by that circ1i.rnstance scientific man appears as yet undaunted, for 
his lights seem to inc.ceese fast e:10ugh to serve in mainta.ining the 
pr esent high re,te of his penetration into the U'1.Lnov:n. Novr no scien-
tist can lof;ically take i;,xcep"tion to i..lr . FowJ ie 1 s lucid vision of the 
function of r e lic;ion i::.s he ::n;uted it, or to the ideal church which 
has a veri te.ble existence in his mind and heart , as ·well as in the 
minds and hearts of men like Pasteur and countless others. But we also 
lmow of more praQUa.tic churches, which may for r:;xample suppress a Gal-
ileo , which may countenttnce death dealing war but discountenance con-
traception, and i;mich may naintain v!ith assumed authority that that 
part of the unknown described as the future life is of greater irepor-
tance to man than his life on thi s ear-th, an attitude decidedly dis • 
couraging to the spread of the scientific spirit. 

1lTith such churches the scientist of good will must now see 
himself at odds , no matter hOi'! greatly science itself ma.y be indebted 
to them historiCally, j ust as he must see himself ut odds vnth le.issez-
faire democracy, as i.:r. Coleman pointed out, to vrhich science has been 
so enormously indebted in the past centur y . The scientist must see 
himself at odds Y.ri th a dogmatic church as with a business- for- profit 
economy when they obs t ruct his er:::·orts to push back the boundaries of 
outer darknes s and his efforts to create ·within those expanding limits 
a more nearly perfect, a more godlike life. 

·We are told that long ago vrhen our ·world Yras yet young God 
saw men embarking on this quest (the symbol in that old story as a 
towerman said 11 Lct us build us a tower whose top may reach to heaven") . 
Then God--so the story coes--becrune fearful and said 11 1Jow nothing will 
be YTi thholden from them which they· purpose to do . Let us go down and 
confound their language. 11 I refer, of course , to the To-rrer of Babel. 
Since then man has found only in the scientific method a unifying mode 
of c orranunication and the nost hopeful means of r edeeming himself from 
that age- old confusion. How successful he will ultimately be seems now 
to depend on the extent to which the scientific spirit r eally permeates 
his culture--to what extent that spirit will . inform in the future the 
culture by which it '\'ras informed in the pa.st . 
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STlSEEF.NT 

by 

Fro.ncis Fcr gnss on 

For o. lo.yman who ho.s bee~ listening to t h is stlinul c.t ing Qnd 
o.b l o symposium , the linportc.nt q11ostion, which I wish to rc.iso :,.go.in, 
is tho.'\; of the n~.turc ::,~d limits of the fo.ith in sci ::lnc J pr of essed o.s 
I under stru:d it by the po.no 1 us o. 1-;h ol c . 

r r . Jones defin0s the scient i fic method as investiGat ion by 
hypothesis, exper iment , observc.tion ..md measur ement; and adds that 
quantit at ive un~lysis is the essence of science. 

He defines the faith of the scientist , in the words of 
Thurston, as the fo.ith that un unlimited number of phenomenr. c o.n be 
comprehended in his concepts or i deal constructs. 

If we a t e to r econcile the definition of method with the 
sto.tement of fo.ith, o.ppo.rently we must s pecify thc.t the concepts under 
wh ich tho scientist is to comprehend ell phenomom~ must be mo.themr.ticul , 
or concepts of things which muy be meo.sur od. 

Towo.rd tho end of his po.per Mr . Jones s eoms to identH'y 
science with r o.t iono.lity, o.nd to define the faith of tho scientist, 
ther efore , in o.nother wo.y . Tho discursive r eason is used in mo.ny fie lds , 
inc luding t heology nnd the arts , which tho sci6ntist i s unlikely to 
clo.im us h is demo.in. 

It is ther efor e c. que stion whether we a.r e be ing offer ed a. 
faith in a. method. which wo a.r o to beliovo in so f a.r o.s it works, and 
boc o.use i t V!orks; or in th<.: moto.physica.l c.ssumptions which underlie 
tho method of qua.ntita.tivo o.nulysis; or, fino.lly, i n r ec.son itse lf. 

I think ther e is a. f ourth belief which is implicit in s ome of 
the pnpors we ho.ve he o.rd: a. faith in whnt tho sciimtific method ·will 
acc omplish . So fur 0.s I know this f ni th hc.s never bo0n -ver y str ictly 
defined, but its oss onco s eems to be tha.t o.11 t ho probl ems of humanity , 
whether of knowledge, conduct, or boliof, will cventua:i.ly be s olved b;r 
tho scientific method . For those who accept this f aith , the history of 
science t o omo.ncipo:te its elf from dogma., pre judice . supers tition ·.:md 
the opposition of various types of vested interest. Tro.dition~l et hics 
o.nd r eligion would be thought of Q S surviving i nto t ho pr es ent enli ght-
ened a.go only boco.uso we o.r c not yet enlight ened enough, or quite 
hca.lthy enough t o do without them. And the urts c.lso, cookery, the 
drrun.a. , music , woul d be r cgc.rded o.s f o.ncios permitted to our i gnorance 
but v1ithout r e l ation to wha.t r ea.lly exists , o.nd unnecc sso.r y t o the 
11vmll- o.djustcd 11 individuo.l or society. 
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Now the sciontist is in a special rolo.tion to his method: 
it gives him scm0thing to do with his life, c,nd tho technological 
res ults of science r.i.ssure him do.il.y tho.t he or his kind o.re of ~~ 
significo.nce. It is perhaps no.b.ro.l tho.t he should not c.sk, cvcm 
when discussing scion.cc and culi:;ut"e, wh0ther his fo.ith is in the 
redemptive function of science, o~ in the mccho.nicc.l no.ture of the 
universe, or in reo.son. 

But the o.rts do not use the sci~ntific method in their 
proper work , o.nd this nethod. seems to be incc.po.blc of o.ssigning 
them o. plo.ce or me~ni~g in culture as o. whole. 

Scicnco offers us no vnlucs, yet we mo.ke judgements of 
vo.luo every moment of our lives . Mus~ we we.it for science to ns sign 
them, or co.n wo seek elsewher e? Obviously ·we do seek elsewhere; but 
unless the relc.tion between science ::;.nd our r oligious o.nd cthico.l 
tra.ditions is the simple one of r eason struggling to be free from 
prejudice, this r elation ho.s not been troo.ted even by implication. 

Politics, the o.rt of medicine, ethics, r eligion, the ~ine 
arts a.re munes we ho.ve for cul turo.l o.ct:i.vi ties outside science, 
though they mo.y use science . ~Jho.t is needed is o. philosophy of 
the r ol o.tionshipsof those discipl in0s, which will r ecognize the 
re o. lity we o.ccord them in prncticc . One wo.y to sto.rt would be to 
assign limits to the fo.ith in science, which et:'.ch of us accepts ::-~t 
present with o. different set of montcl r csorvo.tions. 



83. 

STi.TEI.iENT 

by 

William Troy 

I should like to make a few remarks in the interests of some-
thing I ca.re very much aoout, something in which I admit that I ha.ve 
a professional st~ke but Tihich I believe to be of the deepest impor-
tance to all of us. I an referring to the Word, to nhat '.1.'norrui.s Hann 
in a recent letter he.s called ntr.e purifying; and se.nctii'ying ~.ford" . 
Of course I am ca.pi taliz5.ng 11Vlord11 so t!1at you v.ill make no mistake. 
that I am using it in the fullest syr:ibolico.l s'Sr1se--in the sen::;e , for 
exo.mple, in Y1hich it is used in t)1e Christian 1-k'w Testament: 11.And the 
Word wo.s :ma.de flesh. 11 

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 o.ccustomed 
to use ·words as symbols . They would Mve us believe that words are 
o.lwo.ys made to stand for v1ho.t they cull behavior-patterns. They go 
on to explain that these implicit behavior- patterns involve a causal 
sequence of action. 11The moo.nine; of a pen is the processes nnd acts 
1·1hich hnve culminated in it, as well as the consequences, acts, etc., 
which follow in connection with it. 11 Thus 1 every v1ord is ultimately 
traceable to so:::.e previous chain of actions , of Yrhich it is the tele-
scoped expression, and it is used only to initiate a present chain of 
actions. Its origin and function are both utilitarian. WcrC.s are re-
ducible to the chatterings of apes in a junr;le who warn each other that 
something that ha.s happened in the pant is about to happen again : name-
ly, thnt e. scientist from the Natural History Museum is about to trap 
them ·with a steel net . In this sense, the social scientist refers to 
words us symbols of behavior- patterns. 

I cannot tuke the time to enumerate the objections that can 
be raised to such a description of adult hu:mo.n la~gu~ge 0 J. vr.! .. 11 merely 
point out two thinp:s : first,, tho.t y;hatever the origin of words may have 
been, some words at least have so altered their meanings in t he course 
of their history a& to stand for quite different things, It is true 
that many ·words now used in an abstract context are tracea.ble to con-
crete actions in the pa.st: the vrord sarcasm or iginally meant in Greek 
"a tearing of the flesh 11

, and undoubtedly corresponds to some early 
tribal feast . But Y1hat of a. ·word like solemn, which in Chaucer's time 
meant mer ry or festive? Here a radical change, an exact r eversal, h~s 
occurred nhich can only be understood as having taken place within the 
history of the o.bstract usage of the word. 1ihat I am saying is that 1 
through the momentous accident of human consciousness, an absolute 
break takes pl ace bctl·;een words as simple adjustments to SI Euo.tions 
and words as attitudes . 



The fallacy of trying to understc.nd huroar.. thought in this viay 
is of course what is knovm to logic as t:1e "genetic fallacy 11

: the ef-
fort to understand any htUrum phenomenon solely by e. study of its ori-
gin. (I may add that 1.ir, Newcomb leans toward •';his fallacy in his 
description of consciousness. He has told us some of the things that 
affect and condition consciousne ss,. but not whRt i t i tse l f is , ) I be-
lieve that a natural history of wo.::-ds m.it;ht be written; but it woul d 
involve nothing less than an acccunt of the whole culture in which 
they are found; and this Y1ould i nvol ve more combined. i nsight and learn-
ing thun is likely to be found in any one man. If you inquire why the 
social scientist has iii t upon this vray of explaini::ig humun tl:ought, I 
can only r espond by pointing out that he is himself oonrl.itioned to 
dealing vri th words in the way that he de2.ls vri th every!;hing else 1 as 
measurcble quantities (actions) in r elation (behavior situations) . 
Quantitative thinking is the occupational distor tion of the social 
scientist . The second objection that I vroulC. me.ke is that individu~l 
words taken in and by thomsolves ho.ve only a. r e l at ive significc.nco , 
if o.ny significo.nco at o.11 . It is only when they exist in some con.:. 
text , when we cun perceive their interrelationships with each other, 
tho.t o.ny single word to.kes on definition. So the social scientist 
mi ght _:just o. s well refer to clause s , sentences, and parc.gruphs a s an-
alogues to behavior ; and such a.n inquiry, involving an extension of 
scope to the whole of human conmunico.tion, would lead to madness and 
despair . 

But I began by invoking not words , but the ·word; and it is 
tine that I attempted what is actually impossible- - the endowment of 
t his abstract symbol vri th a little concrete meaning. By the '\'lo rd 
I mean thnt imaginative pr ojection of the whole of human experience 
t hr ough the concrete medium of literature and ad; . You vrill note 
that I use the sort of words which the social scientist abhors; but 
then we are in a. college auditorium, not a jungle 0 You will note al-
so thn.t I extend the me~ming of the 17ord to include all dev-eloped 
f orms of ar.tistic coll'lr.lunico.tion. 

Now every word in my forbidding definition is important and 
difficult, but perhaps the most important and the most difficult is 
11 i1ns.ginative 11

• I wish that I could offer a satisfactory defini ~ion 
of i magination. But too :rr.any minds hp.ve foundered i n the e:!'fort--
Leonardo and Coler idge, to mention the most noteworthy~ The r eason 
is that the imagination corresponds to a physics o.nd a chemistry 
for which the formulae are r-ot yet available. I am perfectly a~~re 
that this sou..~ds mystical ; but I must point out that mysticism, 
through its crude associations with 11rr.isty 11 and 11mysterious 11

, is a. 
word that we frequently use to describe what we do not understand. 
I will therefor e limit myself to making thr ee large statements about 
imagination. The fi r st is thnt it is a fusing power . It is u pro-
cess by which all of a mo.n 's experience , spiritual and intellectual 
as well us sensory, are submitted to a pressur e within himself 
which results in something whole nnd 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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experience today includes his use of, and his verious responses to , 
scientific technology; and these would necessarily be involved in any 
ccntemporary act of t~1e imagination, liis experience also includes the 
history of both reEgion and science; and if it is impossible for some 
of us to accep"':: the older :religious authority it is beca"<.lse we cannct 
reconcile the :revelb.ticns of the one r;i th the discoverie:> of the other 
in our experience. (Eut I must add that there ·will have to lie a. carry-
ove r of cert~i:i fu!lda7%r:>.te.l reli~ious values and assumptions in any 
real synti1e sis tha-~ v; J mo.ke today o) 

So much fer tfie WC.? that scientific knowle0.f_Se is related to 
art; and so much for ti::.e p0:;eioility of reconc~ ling. ort:1')co:x reli -
gious experien0e wit~ o. fu::..1y conscious contempoL '.)'Y a.-r2.:.-en0s:> . This 
wculd (.9 the propa-r pJ.ace also to ta~~e up 'the qusstion .)~ h.ov• \'le k:nov1 
or percei -vs, which I :i!mll not ta.ke ·;.lp exce?t to say t:i.a-~ \Yher0a.s 
scien0e is concerned o:r.i.l'y with certain aspects of lts object , those . 
th11.t cc.n be i:eibhcd, mee.sur'3d1 etc . / a.rt at-tenpts to give u.:; the ob-
ject in its en+,ire-f;y, How it does t!'lis is r.ot throuc,h o. si:nple pro-
jefrcion of the artist: s feeling in the object_, as some scientific vrri -
ters insinuate , b·..tt through an interpenetration of the objec't in all 
its D12.te:·ial substance with the whole personality of the a.ri:;jst . I 
objec-t , thtercfore, to the statement that poets never "see" the stars 
that thoy vrrite about. Fine poets give us stars ·with g-ree.ter exact-
itude that: they are represented for us in te:>..-tbooks of e.si.:ronomy. 
And v.ri th this insistence t).1at a.rt gives us the whole objec-1.; .• the 
Y!hole experience, and the whole man I close the first part of my 
statement. 

My second statement about the imagination is that it involves 
both feeline and intelligence . Scientific intcllig1:mce end a~·tistic 
intelligence are not two kinds of intelligenc9; but two directions of 
the intelligence . And I v1ill not conceal from you my beliof thFtt 
since the most important arEa of undersfo.nd:i.ng for JrIB.n is ri:an him-
self, the direction of intelligence invclved in cre~tion is ~n the 
long run more i:mporte.nt to D..an than the int0lligence involved i n 
science . This is not to deny science any of its legi tiw..:<>.'..;e vnl ue ; 
it is merely to give it a :;>lace in the scale of hUlTll:l.n vr.J.uc s ~ As to 
the direct relations between these two directions of the iateJ.libence, 
I will add that an increased activity of the one is not noc essarily 
detrimental to the activity of the other. It is tho t:-ag0tly of the 
European Renaissance that the two did become mutually hostile ; and 
we are today paying the consequences of their separution in the 
schitzophrenic condition of society that Mr. Lundberg has described. 

The third and lo.st statement has to do with that power with-
out which the fusion of feeling und intelligence could not take pln.ce 
at all / without ·which men and their vmrks uould be indistingfiishable 
from the natur e of i:lhich they are a ps.rt--I refer , of course, to vrhat 
used to be called the moral .-ri.11~ This is the most horrendous con-
cept of all : a veritable mu:rex thr o1vn up in the lucid waters of the 
laboratory. But ever yone in this room knO'ws exactly what I mean. It 
is all very well to say that ne do things bees.use that is tho ·:IF.I."/ ;·re .. do 
them and t:w.t if we do them'. in t:.i .s W'J.Y that i;; .becaus.e we .. li).cc to -do 
them in this way. · This is a circular theory of value which is no theory 



at all~ It is what I am tempted to designate as the Doctrine of 
Silly Pragmatism., l;i~d it ~.eads t0 notl:iniS"·~except chaos. Having 
been an extremely pop~..<1or doc;tn.ns in t!:b c,rnntry for the last 
f orty years ~ it has led co v'hat v~e rea<l in. t!1c:: m0r1~ing newspapers . 
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Y1lhat I suggest is thFl.t m."'-':l:s vaJ...i~s) the basis of his choices , 
are themselves the produ.c-l;s of h'.1.-:; -5 r.l·'.1.z-'ir.:;t:i.on . On t:-te fcu:cdations of 
his exuerience as a rr:an he ha~ l$a:rn .. d. -t,;:ot ce.rt.a.Ln v~.:Li.1P.S :r".ther 
than others are neces%.ry to his C')?Jt~:::11..1-:id. ex) ;::ten;:,e r.s :::. r.1t1<lf 0 'IhAse 
lessons have been not on] y o::[' a ph:rsica.l r.ati....;'3; the7 ar·~ cf o. r.:eta-
physical nature as well, In t~10 higho~t P.~b of h:i.s i.rr;; gi:::.~tion 

these values are contir..ual ly 1:-eing rediscovered; b~-:co.~s = e.c tho::;e 
moments he is cor..cerneC' r..o-1; v:i th doing or wi.tn ~ cting '!J•..::t ''f:i.th un-
derstanding and contemplating life, more p ,1 .. 1:-ic\;ie.!·ly his o:-m life 
as a human being- - hi s condi tio!l hun;e..ae .• in "the phra >e of tho gr·ea.t 
tragic artist who recently add~ssetl -us frcCT this ~latfor:n, In 
other words, values are creuted through the im~gination, and at the 
instant of their creation they give unity and ~eaning not only to 
the work of art but to ma.n himself. 

Now in the few seconds left, I will not take time to poim; 
out that at the mcmP,nt art, imagir..ation, human feeling and intelli-
gence, and therefox e :m9.n himself; are a.t a discount . 1!fe live in 
the time of contempt for these thingsc 

~'fhat then may be proposed? Vfha.t value may v;e establish as 
the highest of all a-.re.ilable hu1na~ ve.:;.ues? I propose that to which 
all the great religions and philosophies, all mar. 1 s trim:.phs j n al·t 
ar..d literature and science, attest--the va:ue of nuu1 ts ovm. ir.:agine.-
tive percepticn of his dig:hi ty and importance~ TkLs is hl-il'P.a11is1n; 
but it is not the hu..'nar.ism of the later Renaissan0e, w!1ich ·wi:J.s cor-
rupted by the ~alse division of mants reason ar.d his feelings , in 
which science played an unfortunate role. SciEnce alone ca.r2:.ot re-
store the equilibrium, Nor is it thB hurae.nism of the ru1:enti1.rn , 
which· I should describe as +.he feeli!l.gs taking thei:- rev·:m~e <1n. the 
arrc{;ant reason. For I hasten to adcl that; :;: do net thir.Jc any value 
can be rnade generally operative. '.mtil it has beein ta.ken ll:;_) ancl ab-
sor~ed into a vrhole syste:r. cf ideas . I ther efu~·o pro.;:os-D that· the 
immadiate task of philo~ophy i s to construct sue!!. e. sy:>tan o.f re-
for:::ied. lw.irJ3.nis:r:i, tr.c>.t ~c·:.: i.s the te:..sk of poli tica.l /;°'T~-..c·rur..ent to give 
us a. v~crl<l in uh i.0::: such a. reassertion of w.an ts dig'.li ty w.:..11 again 
be poss~ble, nr.~ the task of economics to make concrete and practi-
cal this possibilityQ -
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THE CONTROL OF Social CHANGE 

J ames L. McCamy

The pr oces s called social ch:i..nge is, :mor e prec i Rely, cultural 
change . Cha nge occurs in the !lk.l.ted 9.l m;rlJ. . a:'.1'1 we .. ~1.a1;a n•wr tools and 
new ways of manipul ating our physic&.l env-:.ronmtni.t. " !:'aq_;8 or;ct.<rs too 
i n our non-mater i a l culture , or in the whole f'a:br l 'J of ou.r ::ntellectual,, 
s piri t ual, mor a l, l egal., or cero:;monial f'.'"'£ Gt~<. C8 ~ ·'rJy which we live with 
each othe r. Because of the intricQte intnrplay of cause and effect,, it 
is never p ossib le simp l y to det ,;.r:t a partic1llr.r single cause of any par-
t i cu l a r pha se of cho.nge , but one go:ri8r a1 assmr1ption ::;!1ar0d by most stu-
dents of the s ubject is t hat chan.::;o in the m.ntel"ial enviroID7lent i s fun-
do.ment o.l t o change i n the non- mt:.t0rial cnvircn:r.lCnt . Thi e o.c-sumption i s 
ov e r-sirnplificc.ti on bc co.use t ho ma.terio.l c.nd non- mc.ter i o.l o.ctuo.lly 
i nte r-a.ct, but the a. ssumption is vc.lid c. s o. us e ful wc.y of talting c.bout 
s oci a.l chc.ngo . Vithout s ome n s su..mption fo r purpose of discourse , vrn 
would r oo.ch the impc. ss e of tho fut ile c.nd fc.mi l.io.r questi on of whethe r 
the chicken co.us e s tho ogg or the egg ca.us e s t ho ch i cken, 

As c.n illustrr.t i on of tho c.ssumption, you ::c r o fc.mil i a. r with t h o 
wi de non- mo.t 0ri o. l r o sul ts of the mr.tcrio.l cho.ngc in the inYontion of tho 
gas oline motor, wh ich pl a ced i n the hands of indi vi dua ls the hi gh - speed 
t r ans portati on previously ayai l uble only th r ough the collective operati on 
of ra iJ.roads. The s ocial e ffe ct s of this i ndi vidual speed of mobility 
i nclude a dec lining s ense of allegian c e to the family s i te because the 
acti vitie s of ch ildr en a r e no l onge r s o centered in the home , a decl i n-
ing s ens e of par ochialism be caus e people now t r ade o.nd take thei r ple o. -
s ure s i n pl o. ce s tha t wor e former l y too f c.r -:~wo.y, tho elimino.ti on of the 
is ol o.t i on of rurc, l clwo l l ers, nnd i nc r oo. sing fo.milic.ri ty o.mong ind i vi duo.ls 
with powo r mo.chinos . Many cho.ngc s i n thu s oc i c' l [~ s pocts of college lif e 
during tho pc.st twenty ycc.rs c oul d be o.ssigncd to t h1J o.utomobi l e . Now 
i t is onl y o.c curo.tc to s o.y ~go.i n _ t he, t c~tt r- i bu.ting s ocia l chc.ngo to o.ny 
one f c.ctor, such c.s the c.utomobi l c ; is ovor - simpli:ilico.t ion, Tho c.uto-
mobilc is po.. r t of c. l o.r gc body of chc.ngc i n tho m:-.tc r ia. l culture , but 
i t is pcrho.p s prodominc.ntly r esponsib l e fo r the s e chc.nge s in tho s oc i a l 
cul tur e c,nd c. s such hc.s served its pre s ent pur pos e of il l ustr c.t i ng the 
t heo r y th~.t mc.t orio.l change is b e.sic to non-mc.t orio. l ch c.ng0 . 

There are s ome ot her accepted the ories which are usefu l i n 
t a lking about s ocial change. Th e first i s that change in cul tur e is 
cumul ative . An invent ion is neve r t he r e s ult al one of one Ill2.n 1 s 
bril liant i nsight but the l ate s t point i n a l ong p r ocess i on of con-
tributing inYentions, and the n an wh o i s l o.be lled the invent or is 
mere l y the one v;ho tal".e s t he l ateRt step i n app l y ir..g the precedents t o 
a new use . Anot he r theory is t hat t he p r ocess of change i:; a ccele r a-
t i ve vri. th incr::iased a:c 0.1.u:ml o.t i on.. . A third theor y , now gene r al l y a c-
cepted ; is tha~ tho s ocial ~djustmont to change i~ the materia l 
cnvirorunont doc s not f ollow imm.odiat ol y but come s only a f te r u lag. 
Since the l_ag may cove r a good po.rt of u singl e lifet i me , tho 
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individuo.l often never aees t he f inal social results of material 
change s v1hich occur in his time. Society as a continui ng entity, 
unconcerned with mortality, i s always in the process of ad j-ustment, 
always facing dilemmas dt;.c to material changes having upset the ad.-
justment in some phase while the new adjustment has not yet been 
estab lished. 
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Within the voce.bule,ry of t hese theories --of the material 
basis for socia l c,hange , of cumulative change; of acce l erative change, 
and of chronic lae;--·the problems of the control of change can be 
consider ed. I wimt to cor:.Gi der thr·ee aspe cts of the subject: one 1 

t he people who are most i mportant in any proposal f or controlling 
change; two, the i nability at the present ti::'.l.e to control change over 
a long period; and. three,, the role that is possible and· in fact is 
now being fill ed by the people most import r..nt in che.nge . 

We h.D.vo seen i ::i. previous evenings how science is, like other 
f actors, a pa;d of the social situation o.ncl. a force within it, a r e-
sult and a cause r,t one time. It has been intimate ly invol ved, on 
the side of ca.use, in i nvention which leads to technological change. 
In the no n-material realm it ha s reflected the newer stages of mater-
i a l culture in providing an objective way of lool:in~ at our world and 
our relation to it. Of further significance, the v<l1o le body of tech-
nological invention and the cons equent introduction of the scientific 
method into the non- material r ealm have produced a. larger role fo r the 
pe rsons ·who have acquired skill in wor l:ing Yri th tho r e sults of inven-
ti on and in thinking objectively. Theso pe rsons muy be called by a 
number of names , It matters litt le what no.mo is us od s o 1ong as we 
understand tho srune t hing, I call thom toc:micians be cause thoy are 
tho r e sult of technology and its demand for tho us e of t ochniquos, but 
the word hor o is much broe,dor than in its usual moaning, The mombors 
of all tho vari ous profess i ons which attend tho :mn.torial and somo bf 
tho non .... :rro.tcrial c.ff'c. irs of tho world r.ro i ncl udod : t he ·onginoors, 
a.rchitocts., doctors; studoiits , des i gners, c~nd a ll othe;rs vrho ho.vo cx-
a..rnined t heir wor ld thoughtfully and ob j ectiveJ.y o.nd who have brought 
into our consciousness the nature of this ·world. The term refers as 
vroll to technicians of future generations as to those of our day, 
The r ole of such skilled per sons has alvra:rs bee! i nport ant , of course, 
but tho increas ing a cceleration of materia l change and tho gr eater 
di ffi cult~' of l ear ning anything about tho vrorld savo by a car eful study 
of many sme.ll aspects me..ko t!rn possess i on of skill and knowlodgo from 
observation mor e important than in the paste The poss i bilities for 
controlling social change rest, in s hort, in the r ealm of the te chnician. 

But the technician in this pre sent moment of h istory is deterred 
i n any attempt to cont r ol change by ver y real handicaps . One is the 
i na8il ity to pr edict far enough into the future ~~th the knowledge 
possible at this t ime, The social planne r has only the stock of a ccum-
ulated experience f rom the past with which to make predictions. Mr. 
Lundberg has deplored this paucity of s ocial information and has hoped 
f or better controls when the social sciences gr ow up. New changes by 
inventi on in the future may re-direct socia l change in a way t ho.t can-
not be fores een. Always tho situati on is dyn:;i.mi c r r.ther t han static 
and events not yot observed mo.y upset tho most careful plcn mo.do within 
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tho present fr run0work. Th0rc nr0 a.lso limits imposed by tho no.tural 
equipment c,vc.ib."::>lo for u::;c. Gcogr a.phicc.l ba.:·riors, such as mountains 
and water , are biP"trer t~an T:'.an 1s ncvrers in :::oit':e of the spectac:.ilar 0 0 . ~ 

conquests on a few scrd:·:ercC:. fr0n~..:s, Pl r.ns must co;lforn to lTature in 
the main for any hope of e-ven terr.po;e.ry sucosss , The planner is re-
stricted too by social fac·::;ors acc~;:uh:.":ed in ci1e pt>.st £...Ucl.P due to 
culture lag, still preval<"!1C at tl;.e tiue tile t ectnidan i s ~'1.oosine; a 
course. The i nherited syste!i'l of i'in!:..ncn-·- (:api7.a:;.iSin, associated with 
private property, in most of the v·o:cid me::t::ls, :'or exo.mi;le ~ that many 
feasible plans for usinc our resources are sir.lfl:r t oo e:Apensive for 
the corranunity to bear without a dra:>tic and dif:(.1..cul t rea Uocation 
of our purposes of expenditure. Vested interes ts oppose reoo~.monded 
change; groups br ing pressur e \rith skill tn propaganda. (i. e., by.us-
ing technol ogical equipment to combat the change der.~nded by the 
gr ovrth of technol ogy) ; classes arise from the heri te.e;e of conflict; 
and the advocate of change must y:eigh his support before he ca.n move . 
A final handicap, and perhaps most important , is that the technician 
is himself a. result of the forces he .is working with and has only the 
experience of ma.nk-ind up to his moment as a guide . He is a person as 
well as a. technician. Ile can call on no external philosopher to ex-
pl ain the past in terms of the future ; he can '.rind no outside governor 
to command the order ed plan. 

These handicaps of our cay--and r emember I run t a lking here 
alwf'.ys of our particular moment i n history--ctm be illustrated briefly 
by the American e fforts to direct change in af;riculture , l[hen the 
technicians of fifty years ago so.w a nntion of indi•idua.l lnnd- 0\vning 
f o.rmers , they decided t hat the mos t desirable future would come from 
me.king each fc.rm more productive ·with less effort . A grec.t education-
o.l mo.chine l 'TC.S esto.blished by Government to pronote scientific f'o.rming. 

'ilhile scientific fc.rming v1r.s being estc.blishcd, t0chnologicn.l 
invention was providing nevr implements for the fe.rm. Mas s production 
in industry and in farr.i.ing grew as a t>esult of t he newer technology. 
The attendant concentration of the control of wealth in the corporate 
form of enterprise became general. rhese factors nade possible the 
pr ofitable largo- 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 Y.rhich had 
been sought for agricultur e by tho_se earlier technicians uas lost in 
the subsequent forces that are still wor king to destroy the indivi-
dual land- owning far mer• 

Before considering the effective rol e of th0 technician, another 
point should be mentioned. Along with the technological developments 
which a.re producing present change has gone tho social condition of 
increasing collectivism, as shown by the prevalence of collective bus~ 
ine ss enterpri se in the cor poration and by the striking grovrth of the 
functions and scope of govermnent. Single individuals are unable to 
cope with their environment ; such practices as nass production are not 
one-man enterpri~es . The task of living.together and keeping apace of 
our material v10rld i s a conununi ty job, and this means that mor e and 
mor e the techr.icia.ns are becoming t he ser-.o.nts of the comreunity. They 

· may serve the community, incidentally, uhether they are .pai d by 
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governmont or by a semi- public, so-called "private" corporation, thour;h, 
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 governrri.ent seems to be declining. The job of the public 
servants in gover nment is ono'of superad..i-:tlnistration, of being able 
to see ahead as far as anyone can to the social consequences of n1ater-
ial change. The job requires, in sl10d;, the e.pplication of adminis-
tra.ti ve statesw~nship, b~scd upon knowledge and skill, in contrnst to 
the ro:mo.ntic politics which most people assume to bo the whole of pre-
sent methods of govcrrunc.mt,. Administrative statcsmc..nship implies both 
deciding on a course f r om ~11 tho avai l able facts a.nd then bringing 
pr essure to sec tho.t the course is ~doptcd by tho public or its roprc-
sontativos, Tho tochnici:::m, in othor words, must use propago.ndo. for 
change in much the so.me wo.y that vested interests use it against change. 
The whole of public administration, one historian has said, is the most 
important tas~ facing civilization. Upon its successful fulfillmen~ 
depends the future of man in his modern world. 

We may now ask the third question : Since the technician is the 
all- important person in any e·ffort to control social change and since 
he is at this tine unable to control change in a.r..y cer tainty, what is 
the possible service to be expected from the technician? This neans, 
it seems to me , examining the extent to which tr.e agents of soc1ei:;y 
can relieve the tensions resulting fron 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 is going to do r.iost tO'ward helping us out of some of the dis-
turbing ma.ladjustme11ts betweon social and naterial culture as they have 
already arisen. To do this ho doc;s not have to be able to order the 
unseen future . 

Tho technician is no1r doinf; this job as effectively as he can 
•·Ti th tho lmawlodc;o e.nd skills available . Furth0rmoro , rca.l hope lies 
in tho fo.ct thc.t tho system of technology now current dono.nds that he 
nust occupy the koy position in social onGinceri ng. Certainly his ef -
fectiveness could bv dononstratcd no better than by r cnoving hin fron 
tho public service for o. tine and wc.tching the rosul ting chc.os. 
Ir1.D.ginc o. nodern city without chonists in the we.tor purifico.tion pl o.nt , 
o.irlinc trc-.nsportc..tion without o.ccuro.to woc.thcr reporting, use of the 
rndi o i;ri. thout c, policing of \:ff.Vo- lengths , or connon ovoryd0..y notoring 
without constnnt o.nc.lysis of c.nd provision for trc-.ffic flow·, c.nd you 
cc.n soc tho ir.1porhmco of 'cechnicia.ns in the public sorvico. 

Even the desi rable adninistrative statesna.nship is beint; applied 
on so vride a scale that I nicht arGue that, after the najor decisions. 
of policy a.re reached by the course of yieldinr; t o prinary group pres-
sures, the r:iajori ty of inportant la•·•s adopted at the Federal level in 
Anerica to carry out the proposed policy are nov.r nade with reference 
to everything that can be knovm about the subjects. This is surpris-
ing, perhaps , because i.;re arc still in tho cultural lag of thinking 
r onantically about politics as a t;ane of war vrithout bullets , and we 
vratch tho plo.ys in tho gano r ather than thinkint; of that gr eater but 
loss spoctccular tcchnico.1 j ob which is done by skilled public scr-
vo.nts throut;hout tho year c.nd which is r eflected in ::lost inportant 
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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 legislatorls job, I suggest ~hat you consider some of 
the decisions he has to mal:e in the coursl? of a congressional session. 
If, further, you think the legislator can make those docisions with-
out being told the facts by a person who has reaste!'ed them, I suggest 
that you, being a layman liko tho legislator, try to write unaided a 
bill to provide housing for 600,000 i'arnili.cs ,, a bill to create social 
insur ance for 40,000,000 vrorkers , a tax bill , or a crop insurance 
bill that will work. Try to realize 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 and erudite words 
displaying ideas with a classical connation could be convincing in 
legislative halls has a lmost passed out of existence . The modern 
legislator listens with respect to his colleagues only when they are 
to.l~ng in terms of real situc,tions rather than in abstractions , o.nd 
t he re is, in fc.ct, some justifica.tion for the contempt in which so-
cnlled pur e theorists nre held in Americo.n co.pi to ls. '.£'he legislator 
must have evidence because he is compelled today to adopt measures 
that a hundred years ago vrould have been considered fantastic and im-
possible of ad..mnistration. They would be fantastic today if the ad­
ministr ators did not have mor e accw~ulated experience thnn 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 , nnd gr eat improvements are to be sought, 

Probably the whole American public today knows that the uni -
formed cop walking his beat in the s ame ·way he walked it in 1850 is 
not the important w~n in modern police pr otection. The significant 
work is done by scientists in laboratories. Not so much light has 
been given some of the other and quite similar developnents in the 
characteristics of goverru~ent personnel. In 1896 there wore 3, 629. 
professional and scientific positions in the Federal civil service . 
In 1931 there i;wrc 35 , 304. Both figur es s.ro for the civil forces 
e.lono , excluding the highly tochnological armed services . The fig-
ure of 35 , 304 in 1931 included, for exa.~ple, roughly 850 econonists 
and political scientists , 2 , 000-~gricultural and biological scien-
tists , 2, 500 physical scientists, 2, 700 scientific assistants, 1,500 
educational· experts , 23 anthropolot;ists , 167 dentists , 2, 000 medical 
officers , 1,300 veterinarians , 7, 000 engir:eers, 2, 500 lawyers, 1 , 200 
libr arians , 450 social wor kers, 8, 000 r..edical and hospital uorkers 
such as nurses , and so on through other classifications. Renenber 
that these figures are for 1931 when the post- vrar period of nornalcy 
in the scope of c;over:noent was at its peak and before the New Deal 
expanded greatly the Federal personnel, especially in the fields of 
economics and social vrork, The new figur es are not available for the 
extent of technical personnel this year in comparison to 1931 , 

The staffs of state and local gover n.v:lents have increased in 
siIBilar fashion. The depression br ought enormous expansion by state 
and local governnents in the social sciences, particularly in social 
work, 



The extent of the technical services can also be grasped by 
considering the functions of modern government and their growth. 
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While great nt:rriliers of clerical workers carry on the routine record-
keeping, the technical worke1· is the keysto:ie in all the follo>ving 
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 teachin~ in agriculture, planning and execut-
i ng social insurance, public housing, rural and urban resettlement , 
banking (the larg,est bank in tho world is the Reconstruction Fino.nee 
Corporation)~ research and reporting in foreign affairs , analyzing 
endless statistics on population, wages, costs of living, and domes-
tic trade , the regulation of tr~nsportation) stock marketing, and 
power rates, the building of public works, operating and inventing 
in the economic enterprises of government , the co~duct of public 
education, highway and street construction and control, planning and 
directing warfare, and in the emerging function of analyzing human · 
needs when no effe ctive market de:.nand exists to express them (as i n 
the designing of lO'w- cost furniture or in defining a minimum standard 
of decency in housing) . 

Even this list of functions is not oxho.ustivc. The dispensing 
of justice mo.y in a fevr mo re decades join tho other govcrn-ncntal func -
tions by taking more cognizance of facts than of imrnutablo l egal 
principles . Already most of the cases heard in those important ad-
ministrative courts: such as t he Interste.te Co1mnerce Conunission, the 
Securities and Exche.nge Connnission, or the Federal Communications 
Commission, are decided .upon facts presented by expert accountants 
and engineers . The work· of the la1·iyer is fast becoming more that 
of understandinr; factual reports than in knowing only the legal pre-
cedents in an issue. 

If, finally, you v;n.nt to know· what the Federal bureaucracy 
is r eally like , I s uggest t hat instead of stoppinb with campaign 
oratory, you go to the annual r epor ts of the Civil Service Commis-
sion and see the va.ricty of positions filled by exnminn.tion. The 
1936 l ist starts vri th accountants nnd o.udi tors c,.'1d goes down through 
the alphabet , including ncurly every conceivc.blo technical job knovm 
to the language . Appointments made in actuarial work, agronomy, air-
craft manufacture, ani~al husbandry, architecture , bacteriology, 
biology , chemistry, ornithology, conservation, cytology , dentistry, 
dietet ics , economics (Y~hich was divided into agricul tural, financial, 
industrial , social, and tax econonics) , electr ochemistry, engineer-
ing (including aeronautical , agricultural , architectura l , chemical, 
civil, construction, electrico.l, heating o.nd ventilo.ting, highwo.y, 
hydro.uli~ , ·hydr o- electric, rru:.rine, mechanicc.l , minint; , r adio { s o.ni -
tary, soil, structural , telegraph, and telephone engineeri~gJ , 
entomology , ethnology, fingerprint classificatio~, fish- culture, 
forestry, genetics (three to study cot ton and one to study tobacQo 
br eeding ·were added in 1936) , geology , i;eophysics, public health, 
historical research, horticulture , l ibraries, lithography, medicine, 
metallurgy, metcrolozy, micro- analysis, morphology, mycol ocy, noma- · 
toloGy, nursing, parisitology, pathol oby , pharma.coloGy, photography, 
physics , physiolOGY, physio- therapy, plant physi?logy, poultry 
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husbandry, protozoology, psychology, social uork, statistics, surge ry,, 
teaching,, typography. The civil service appointments in these jobs in 
1936 totalled 4, 617 technicians and e.ssistar.ts. These vvere new appoint-
ments to the already existing positions in the permanent service. The 
large numbers of temporary and non-civil serv ice appointr:lents since 
1933 are not included in the figure. 

The social technicians, as they o.re now operating,, are already 
the very keystone of our present orderly life. The man in -She street 
r e lies on them every minute of every day for his safety and for his 
'hope of increasing control over his environment. The persons vrho ob-
serve, record, report, guide, and invent by applying the scientific 
method are our proteC'l;ion against disease, against that always impend-
ing insect and animal vrorld with which we are in constant conflict, 
against the forces of physical power v1hich nould destroy many of us 
if they got loose on a wide scale; and against the de?tructivene ss ~f 
natural elements of wind and rain and wo.ve. 

The technicians can do this work with greater success, as the 
hopeful Mr. Lundberg pointed out, when tho social sciences have re-
formed to provide as a ccuro.te socio.l information as tho l aboro.tory 
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 allo'\'T 
choosing an agricultural policy, to revert to the earlier example, 
that would avoid over, say a fifty-year term, the unwanted cons e-
quences which we can see in retrospect having come from the earlier 
choice of policy. 

It is hopeful to me, at least, to believe that the future 
politics--that is, tho processes of public policy-making and admin-
istration--will be a politics of prevention rather tho.n cure and that 
public administrators vrill be able to advise the coI!1Illuni ty in terms of 
exact social knowledge. Ea.ch yco.r soc s c, greater trend tom1rd such 
expertness in govern ... "Tlent. Such a provonti vo course in public prac-
tice s would be o.no.logous to the preventive rol e of medicine vrhich has 
come from the application of the scientific method and the development 
of technology in the study of bodily disease. 

But ago.in we are thinking of a dynareic situation. No matter 
how perfect the information tl1e future social technician will have at 
his service, he v>'ill not be o.ble to choose an ultimo.te destination 
for society v.nd guide society to that end. He wiE be able to tell 
society who.t vrill be the r e sults c.t the moment, end porho.ps f or a 
short future, of to.king o.ny of the o.vo..ilc.blo courses presented by the 
material culture~ But the step ahead is alY;ays only one step vrhich 
leads into a new situation i.ri th a new problem to face. The technician 
will always be facing i mmediate dile:runas and, in terms of world histo-
ry, a short future sight because the nature of the pr ocess of social 
change simply does not allovr any condition to reno. i n unchanged for 
l ong . 

The technician can help us catch .. up t o our material culture. 
He is steadily improving in his mastery of information v.bout the major 
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conf'licts now existing in our culture, The encouro.ging thing is that 
most of our most burdensone social evils are due to our failure as yet 
to make an adjustment to our material developnents, -rl'hich are useful 
for good as vrell as ill, The solution of most of these problems does 
not call for long prediction into the future but nerely fo r applying 
a ro.tional nethod to social affairs. These problens o.re being solved 
o.s vrell o.s possible Y.i. th the present tools by a groi:ring body of tech-
nicians hired by the public, T:tlut vill it r.iuttcr if ouch step into 
the future is a step into u new dilor::;in so long c.s ,·;e co.n nect our ne-r! 
dilcnnns vri th :r.i.01·0 oxporioncc c. :"ld ni th r:1oro nccuro.te records of the. t 
experi ence? Since cho.nge is cur:mlr,tivc o.nd nccclcrc,tivc, the piling 
up of inforr.i.ation ::ieans r.iore end faster adjustnents in the future than 
we know· today. 
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TRENDS OF SOCIAL CHANGE 

Thomas Brockway 

l'an has always dreamed e.bout an a.gs Jf the j.)3.st or future 
which posses sed qualities or values his o',~T. society la.eked or possessed 
in li."llitad degree . In ·that d:Lea>n v:orld, man was pictured as ir.variably 
succes;:;ful in the hunt, or as taving no work to do , er as s11rrounded 
by beautiful women 01· by disputat:i.ous old men or by harp- playing e.ngels, 
or by n1gged individuals, or , to take an English ex:anple, by illiterate 
warrior s , each of whom had one vote. 

V!hen this society was projected backw~rd into the past and 
called a golden age , s ome men .not otherrlise en.gaiSecl were enabled t :> 
conterapln.te past perfection and c'!.ose t~1eir ec.:-13 to the vulgar cla."llor s 
of thair oi;m times . Petrarcho of the 14th century was eno.."llored of 
Gr eek mu.nuscripts which he could not read, both because he had r ead 
in Lo.tin tho.t ancient Gr eece v1as an a.ge of perfection, !::.r..d because he 
despised the Italio.n toYmboys ·who bo.wl ed his sonnets beneo.th the- rin-
dows of t he i r lovers . 

Dr ec.ming cf o. golden o.ge of the pnst was so exclusiv0 o.nd 
vicarious an experience that it must be conside r ed oncof the greatest 
of humnn o.chi evements when s ome one of our d istr:mt o.ncestors first 
thought of projecting the golden age out into the future . From that 
moment mo.n could e sco.pe the ills of his own existcnc~ , not by mour n-
fully o.s s o.ying u golden ngc which was dco.d beyond the powurs of 
litcro.ry r osuscito.tion, but by joyfully a.nticipo.ting o. futur0 life 
which o.nyonc could and would soon experience, e ither by dying in the 
odor of s o.nctity, or, mor e dcmocro.tico.lly , by just dyi ng . 

'~1'hothcr mc.n ha.s locked for ward or bo.ck for tho r ealization 
of his dear es t vnluos, tho infer ences o.r e first tha.t his own times 
starved him, or mutilo.ted h im, or po.ined him , or t empt ed hi::n, or 
bored hi."ll , or ran r a ilroa ds u.cross his dccrpark, or force d him to 
puy income taxes or to so.y he il; and s econd tho.t a lthough inco.nto.tion 
o.nd fro.y8r might momonto.rily soften the c ontingent blows of dome s -
ticated gods , soci0ty v10.s fundomento.lly change l ess , or if it changed , 
the new wa.s c e rta i n to he worse thc.n the ol d, a.nd in ~ny co.se mc..n 
could do nothing abou t it but beo.r it with or ·without tho grin. 

As to the first of thos e inferences, we a.r e c.t one with the 
mo.n of the po.st in being mor e or less d isso.tisf i ed with our ovm. world--
some todo.y been.use they o.r c not comforto.ble- - other s bec ~•uso they ho.vo 
o. d :..r k premonition the ir comfort won't le.st . But tho second infer ence 
ho.s b 0en vigorously denied dur ing the po.st three centt•rios. Mon 
have sto.ted with groo.t dogmatism that society is not stntic,that the 
dircctj.on of social cho.nge is upwo.rd o.nd onwc.r d forever, and tho.t 
mo.n ' s mo.stor y of the uni verse is or wi 11 be who.tcirer he 'NO.nts it to be . 

This doc trine of progress is so deeply rooted i n our western 
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culturo, and pc.rticula.rly so bo.s.ic nmong American pre conceptions, 
that vre o.r o omaze d to discovor thc.t the grc~t thinkers and m:;rth-
m:'.kers of the po.st pre ferre d o. doctrine of cycle s vli'th degcnorc.tion 
occurring o.t the moment . The Hindus o.ssortcC. quan~ito.tivcly tho.t 
t h is cycle lusted 16,000 ycc.rs , du r :i.ng wn5-ci1 -tn:..ngs w:mt from bad 
to worse . Plo.to v:roto tho.t God cre::-\t ed ::i. fO!' f eet v;o:r ld, kept it 
straight for 36,000 y cnrs, bnt tr.:.:.n r dc,xi:n.3 !1is vigi l c.nco , per -
mitted it to ~pproach ~n absolute of cho.os o.~d r c~tcnnoss, for an-
other 36, 000 y ea.rs . wh0n, in the nick of iime , he would intervene 
o.nd stn.rt the cycle ::.ncv.r . 

Follov;ing the f a.11 of the Rcmc.n Empire , wostcrn Europe 
o.b o.ndoncd tho Gro0k thoo~y of cyclos, but enbodi ed the a.ncient sus-
picion of humo.n no.tu:tc in tho doctr i ne of m'.ln' s fund ru"!lontc.l do -
pr o.vi ty, o.nd ndded the pr~miso of s a.lvc.tion to the deserving, but 
did not postu lo.te o.ny tuno lior0.tion of mc.n 's lot on eo.rth . "Tho con-
ceptions 1vhich ':rere cnte r t:-i.incd of' the working of di vine providence," 
i-,r ot e Professor Bury, "the be lief that t h e wo~·ld , surprised like u 
sleeping household by o. thief in the night, might ut n.ny moment 
c ome to o. sudden end, ho.d tho s ::-Jne effect o.s the Grcok theorie s of 
tho nature of ch::mgc , c..nd of r e curring cycle s. 11 Tno.t is to s o.y , the 
mediev::1.l, like the c.ncient c'lorld, did not b elieve in progress. 

The doctrine of progress o.rose in the wes t e r n world during 
tho 17th n.nd 18th c enturies ~s o. product of muny minds r esponding to 
similar i nfluences mnong which wer o the study of po.st socicti us und 
th3 o.dvo.nce of scicncn , Porhnps the f irst to formul o.t c the doctrine 
of prcgr ess ~s it ~pplicd to knowledge wo.s Fontene lle of tho 17th 
c ontury who li vod in o. p oriod of tro.nsi ti on from the inte lloctuul 
domino.tion of tho ancient cl c.ssics to t h o domination of modern 

·science , ~ pe riod vrhich is now dr o:wing to a closo . In his writing 
Fontenelle bol:ily compar ed the c-.ge of Louis XIV with th0 golden n.go 
of Pericles in suppor t of tho t hesis that knowledge is cu,"llUb.t ive , 
tho.t the mi stakes of tho po.st need not be r cpo0.tod, th::it posterity 
would surpo.ss t!ie :;go of Lou is XIV t hrough itnprovemonts i n scienc e 
nnd the n.ccumulo.ti on of humo.n 0xpori0nco, ~nd thnt ther 0 n.ppc~rod to 
bo no end to t he pr ocess . 

In tho following c entury, t ho Age of Rea.son, '!lhon o.s C·lrl 
Bocker once s o.id, mc.n dllno.tur ed god ''.nd dcifiud 110.turo , the i doo. of 
progr e ss b oc::uno u f '..1.ith of dynronic power . Tho wiso men woro then c on-
vinced tho.t unde r tho benign guidunce of r 0o.son, humcn n:ltur c , being 
plustic, could b e moulded into p 0rfect form t h r ough humo.n offort . 
M:ln then be lieved he c ould n.dd o. foot to his own s b .tur c.: by to.king 
thought, o.s Becker writos, but i n the nine t eenth c entury he 1Jolievod 
c. cubit would be a.ddod to his sto.ture whether ho took thought or not , 
Tho vrell- fod Victori :ms in f a.ct me.de of progr oss o.n i nnnut:.ibh: lo.w of 
n~~ture , oqually o..pplicc.ble to fish, fm·.rl, boo.st nnd Englishmen, o.n 
ide n. strongly cho.rgod with opt5Jnism o.nd c omplo.c0ncy, Her bert Spcnc " r 
wrote of this best of n.11 pos sible nor lds : "Al wri.ys towc.rds perfection 
is the mi ghty movc.mcnt- - towo.r ds a. complE.tc dovolcpmont ::md o. more un-
mixed good . E1r0n in evils the stucont l oo.ri:s to r e cognize only 
o. struggling benof'ic cnco . 11 
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Tho s e cheering dicta we ro v ery s utisfying to the prospering 
British middle clo.ss of the l o.st century, dthou gh the mo.teri o. l con-
ditions fr om which they spra.IJ.g were being a.tto.cked before the sunset 
of Victorianism. \IVhile Spencer wo.s wri t 5.ns, Ko . .,.l Mo.rx w-;. s C\. ss e rting 
tho.t every society cont cc ins within itself the ge rms of its own des-
truction, chilled beef from ChicL;.go wo. s c cnp:'.. c ting the ruin of English 
o.griculture, l o.bor wo.s orgo.niz.ing , o.nd ot.!rnr :1:itions, with gr eo.t 
effrontery were r o. isin[S t~triff '!JC\.lls, an d. beg in:t:.i.ng to s p in c otton 
o.nd build b o.ttle sh ips. If the s e f cLcts l ed the dis~ erning i n Engl und 
to doubt the pe r dur ::.i.nc r3 of progr e ss. the !;far c~nd its o.ft crm~'.th 
fundo.ment o.lly cho.llenged the doctrine througho1' t t11e ':Iost ern Vforld. 
17orshippors o.t the shrine of progr e ss h ee d s ome di f fic uJty in des-
cribing the four y en.rs of orgr.niz c d murde r C\.S "n. s-crugglir:g b c nofi-
c onc o 11, o.nd it mc.y be s o. id tho.t tho myth tho.t progr e ss wo.. s r,n .inox-
oro.ble cmd o.utomc,tic l ccw vms one of tho ·:far' s first c r1 s uc, l ti c s. 

Sinc e tho Wo.r, s omo h o.v o f ollowe d Sp en g l e r in r ov orting to 
the the ory of cycle s of cho.n ge with dogon oro.ticn tho motif and 
pe ssimism tho tune; some have r e t urne d to the Church; o.nd mor e h o.v o 
c o.utiously ::i.cc e ptcd tho 18th c ent ury the ory th ::i.t humo.n progr e ss was 
not inevito.blG, but only possible of r eo.lizo.tion through humo.n e ffort. 

:::: hcwe s o.id this much o.bout who.t me n at v o.rious times .have 
thought tho dir0ction of soci o.l chc.ng;o t o b e b oco.us o the ir inte rpr et a -
tions ho.vo pl o.y od o. signific ant role in roto.rding or o.dvo.ncing chnn go 
in the ir own societie s, o.nd b e c ccus 0 wh o.t I c o.n s o..y on the subj ect c o.n 
be so.id brie fly. Tho sci entists b ehin.d mo wo 'J. ld s o.y notl:ing o.t a ll, 
sinc e thor e is n e i th0r tho do.t o. nor the t echniqu es of moc.suremont to 
de t c rmino wh othor on some score or other, soci :il org:cnisms h a.v 0 move d 
in circle s, p o.r o.bol o. s, spir :::..ls, or zi gzo.ss, or h o.v o followod str~ight 
line s dovrnwO.rd or upw::ird ::md onw:::.. rd. I cm not o. sciontist but I sh::ir e 
with my scioni;;i f ic colloo.gu os t h e gr avo dofoct of b e ing un:J.blo to s ay 
whothor or not mo.n is on e o.rth for o.n ulterior purpos e toward whoso 
f u lfillment he h a s move d, or e v e n wh ether h e h ;;. s b een getting b ottor 
through the ngos. Historians fr om time to time h o.v o do.t od thoms olvo s 
by r e fl e cting p l easantly tho.t mo.n h o.s progr e ss e d from tho pre-lite r a te 
to the illitor o.t o to tho litor o. t e ; tho.t the Gr e ek supe r man h a d sl o.v o s, 
tho me diev a l bishops s e rfs, but t hat we ar o a ll fre omon: thc1.t mo.n-
mo.de e thics o.r o todo.y somewhat mor e humo.no tho.n they wo r e in pre-
liter a t e ag e s. But l e ss s o.n guino historians h o.v o a ss orte d with e qual 
dogm::J.tism tho.t man is not who.the us od to b e , whethe r . fr om tho point 
of view of virility, intolloct, mor a ls, or f oo ling . 

Botwoon tho scientists and the historians I sho.11 risk the 
r omo.rk tha t tho direction· of socic.l cho.ngo hD.s boon in ben or o. l fr om 
tho simple to tho complex, ri. s Aristotle us od to s o.y, a.nd tho.t t h is 
proc~ss hns g one a.p o.c c with mo.n's incr easing mo.story over his mo.t eri o.l 
environment through the application of tho dull conc e pt of co.us e o.nd 
effect, o.nd tho cumulative no.tur o of tho r e sults. If we g o b a c k f '.:l.r 
ono'u gh in the distant p c~st of c onj e cture , lifo must have b oon, o.s 
Hobbe s a nd Mrs. Jones huvr; r ema rked, n o.sty, .brutish a nd short. But 
by his discovery of tho o.ppropri o.t o c ause for the de sire d or unoxpoctod 
effect. he yvo.s enabled to produc e his own food, and as c.. farme r h e 
coo.s od t~ b e o. p~crasito . This r omo.rkabl e revolution in humo.n status 
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wo.s c.t l ength followed by tho grouping of men in cornJTmni ti es based 
on industry a.nd c cnunorc c , o.nd thor o wo find thorn ::i.t tho beginning of 
written r ec ords. Fifty cent uries J.go, thor owor e on the Nile n.nd in 
Mc sa.poto..mio. "orde r ed goven::.mont, urbcm lifo , writing o.nd c onscious 
a.rt." (Childe : New Lit;ht on the Most Anc i ent Ea.s t). 

This chc.ngc fr om pur el y D.61·icul tur'11 to modor o.to ly urb o.n 
life wo.s o.c c ompo.ni od by i ncroo.s :i_1" :?: d i vc::'."'s ltv of o.ctivity vlii thin the 
s oc i o.l or go.nism ::: .. s o. r.osul t or' difforont i c.t.ion of function of tho in-
dividuo.l, Wo mo.y s ol oet o.s illust·rc,t i on vrho.t s ome will think a.n 
exc essive l y crude o. spoct of ou r soc i e-'cy: t ho prc.duction of go ods f or 
huma.n use. Tho first to<mc3:n:J.n dsubt1oss r omo.ined o. dirt fo.rmor, but 
ho wo.s o.lso, l et us s o.y, o. moto.l-workor , nnd then in tho cour se of 
time , ho specio.liz od in o. si.nglo mot o.l, ar,d then i n one o.rticlo mo.do 
in tho.t moto.l, ~md by tho 5th cer,tury B. C. iii Gr eece, c cmdel o.br o. were 
mo.de by f our s ets of skil lGd vrcTkor& living in differ ent cities who · 
spec i o. lizcd i n pedost_ ls , st ems. bnmr,hos and l (lffips . This tr end in 
production thoush by no moo.ns uniform from then to now, h o.s boon 
po.rticul o.rly notic cc,b l o in the p·_;_st fou r centurie s. Todo.y tho hypo-
thotic o. l meto.1 - wor ker of pr e-liter at e s oc i ety ho.s mi ll ions of oc cupo.-
ti ono.l progeny standing c .. t conveyor be lts, lcoms , powor · presses, doi ng 
l e ss o.nd l oss f o.stcr o.nd fo.s t er, to the end of producing chuo.po r go.d6ets, 
cheuper uut omobilos, cheo.per bombi ng- plo.ne s, choupor nove ls o.nd cheo.per 
r eproductions of the ol d m2s t ers. Mo.n the produc er ctppoo.rs n ow us ::m 
o.djunct of tho mo.chine , but tho s oc i Ql r e sult is th o.t man t ho consumer 
is over whe lmed with mn.chino-mo.dc goods , o.nd his s t o.ndo.rd living, though 
low i n r e l o.tion to who..t it mi ght be is hi t;ho1· them it h o. s boon ut any 
period in history for which we ho.vo r e l evant de.t a. f or moa.suroment . 

I have ch osen the illustro.ti on of pr oducti on not bec Qu so it 
is evidence tha.t ther e is pros r e ss, but boc o.u se of the dyno..mic role 
t e chnology and economics ho.ve pl uyed i n s oc i a.l change throuGh tho 
cent uri e s. During the po.st fi ve hundred yours , chanGes i n tho mode 
of producing ;oods have mo.de o. mo.jar c ontribution t o the tro.nsformo.t i on 
of the ec onomic, political o.nd s ocia l or go.nizo.tion of western civi-
liz ati on, a.nd l eo.ve st ocked the mus eums of l ost co.us es with thos e 
othico.l, l egal, economic o.nd s oc i o.l concepts of f eudalism tho.t ob-
structed tho insurgent ris e of c o.pita.list economy; o.nd ther e c on bo no 
doubt that techno l o~ic o.l o.nd economic cho.nge is t odo.y, o.nd will con-
t inue to be , o. mo.jar, s ome have s a id un irresistible f orce, in the 
future tro.nsformuti on of ou r culture, including our ethic, o.nd o.ny 
ethic tho.t r efus es t o to.kc this fact into o.ccount wil l make no sig-
nifico.nt oontribution t o socio. l change . 

I ho.ve so.id tho.t the direction of s ocia l cho.ngo h o.s been 
fr om tho simple t o the complex, o.nd ho.ve sugGe sted tho cumulo.tivo 
nat ur e of the pr ocess by which our physical envir onment has been ex-
ploited by mo.n. I sho.11 risk tho further sto.toment tho.t tho trend 
of s oc i a l cho.n6o ho.s been t oward c ollectivism. In the perspective of 
hist ory, the ec on omic individualism of the l o.st century o.ppoc .. rs to 
ho.vo boon o. moment o.ry and insignifico.nt o.borrution of time und space, 
whos e r oots wo r e be ing destr oyed o.t the moment of its most Victorian 
bloom. The trend of cho.nf;e fr om tho Heidelberg mo.n to Hitler has boon 
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t oward ::;;, c ..... llcct i vism 0n o. l o.r e;cr c.nd mor0 complc.;x sc :>.10 . In 0ur · 
0wn dc.y mor e int"mse c nllvctivism is dictated by the obv-?. ous f0.ct 
th!'.l.t cur oxccedi nc;ly c on:plex c'lpi t u 2.is t ccc0n r:my ho.s pr oduced pr ob-
l ems it cannot s nl vo, popu l.o.tions ::.t cannr t !.irnpl(\y. cords it c::rn -
n ot sell , and wo.rs it c::rnt10t ·Nin. Every Gr ·.)ttt Prwcr hc.s r 0c r::;ni ze d 
the pr f'lblom, cmd ovary nn~·w·er t 0 it is c r lloctivist in nnturc: s ncio.l 
plo.nninc; , fo.sc isn, c om!:ii.mism. It is cbvi r-us fe<rthe r m0r c thr·.t c c l -
l ccti vism on o. nc,ti<•nri.l b -.~s is is but n n~.u· r owly po.rochio.l s " lution 
l"\f problems v1hich ::tre tcd::\y of wcr ld scope . If there is pr ·t-ro ss dur -
inG the r omo. indc r ,.f the c entury , writes Charles A. Boe.rd, it ·will 
bo mo.ss prc-cr e ss mo::-,suro.ble in ~vor O.£CS ri.nd sus0eptible t r E;ro.phic 
r cprosonto.ti on . 

Tho trend cf cul turo.l ch~nc:o in cur tir:i.es mo.y strike s ".illle 
o..s inimic n.l t 0 cul tur ·J o.s tho.t wc:rd is used en tho street nnd in the 
ivory t ·-wcr . But mo.y I p 0int 0ut first tho.t the n!'.!.teri o.l 1.:;•.:·r.ds I 
ho.vc o.bstro.ctod fr .-.m humo.r'. hist c-ry include not nnly 1·!hcelb'.l.rr,...ws, 
oxc o.rts, c cvcr otl wc..c·~ns, r.ut cm~..,bi l c s, o.nd flyinr; mo.chines but ~lso 
cr no.mcnts , t emples, sculpture , c rue ifixes, v i olins, p~intin!: s, ::i.nd 
bo~ks ~nd the r e is n o r cus ,.,n t ,., expect thut m~n in o. s ~cioty even 
m,.,r o cdlccti vis t th::m our :-·wn will be ::.blc, ·~r will c c.r e , t o live 
en broad n.l r;nc , alth c·u ~·;h hero , us in the c o.s o r: f ethics, n o nrt 
thut shrinks fr (:m tho implic::-.ti ons 0f 11ur s r .. ci~l tr ends wi ll sif,-
nificnntly influence those trends . 

Fina.l l y, f nr th0s e wh0 a r e o.lo.rmcd a.t present currents, it 
should b e a.dded th~:t s ociety is o. stro.ni.:;e ·:1e l ter l"f ja.rrin~~ . spo.s -
m0dico.lly enmeshe d, r:;r 0:inini; :'..nd cho.n~inr,: systems : ec rmrmic, pcl -
i tico.l, o.esthotic , phil i s ophico.l , educ nti 0nnl , r c li r; i nus; o.nd th0u:h 
the s e systems arc interde pendent in v:..\ryine: decre es, co.ch system ho.s 
its ovm inner c cmpulsirms a..nd inertia. :md pride r. f plo.ce ' '1hich Give 
it o. tempo of ch::m:·e unlike tho.t of o.ny nther system. Consequ ently 
if the trend t own.rd c ollocthrism be pa.inful, it mc.y be c r,nsidcrod 
pr r,of that we o.ro n o worse off tho.n c1ur ancient o.ncestors tho.t o.ny 
individual n ot otherwise empl oyed still h~-.s the coldon c.cc of the 
po.st t r c omt emplo.tc c·r u life horeo.fter t n o.nticipo.to . In 0ne or 
other of these j o.rrinc systems , there o.r e s piri tua.l hcnrens and in-
tollcctuo.l spouk oo.sies whor e the individuo.l con find like-minded s ,.,uls 
v;ith whcm he co.n j r yfully c ontempl a.tc r e l c o.sc fr om the worldly fro..mc, 
or find o. s 0rrowin:·~ satisfaction in reco.llinr the -·el den a.;·c b of 0rc 
the flo od, tho bo.rbo.rio.n invcsions , the refo~o.tio~, the w~rld wo.r, 
tho new dco.l, or the Science o.nd Cultur e" Series. 
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STATEMENT 

hy 

C, Harold Gray

It wo.s the profound omotiono.l r eact ion produced in thi s 
audience by two of the sb.tements me.de n.t tho l o.s t two meetings that 
ho.s prompted me to pr ol ong discuss i on of ccrto.in topics. Tho murmurs 
of n.pprovo.l foll owing thos e statements differ ed quite di stinctly from 
tho upplo.use givon t o the equ o. lly o.clmiro.bl c po.pars by members of the 
panel. Ono co.use of the poculi o.r r oa.ction wo. s litorc.tur o , inde ed 
the word. 

Lit ero.tur e too is o. method, a tool -- o.nd it pr ob o.b l y would 
be admitted by the scientists her e tho.t it h o.. s beon a. powerful too l 
i n the building, guiding, or tr o.nsfor mo.t ion of succ ess ive cul t ii r es. 
They ho.vo been show·ing us the plo.ce wh ich science holds i n our culture; 
they ho.ve brought out un ::irr ::i.y of achievements ·.vhich no one could or 
would deny; they ho.ve mo.de clear the uses a.nd h o.ve h inted n. t s ome of 
t he limitati ons of the to ols they us e . 

In o.lmost ever y po.per ther e has been o.n explicit statement --
and members of the pc.ne l hn.ve i n o.nswers to ques ti ons r epe8.tedly sto.ted 
that neither individual nor socia l action h 'J.s its ends det ermined for it 
by scienc e , but tho.t both i ndividuo. l ~nd social o.ction for certn.in ends 
c n.:d in definite vro.ys be aided by the scientific method. So f ar no s ens-
ib l e pers on, it s eems to me , c n.n dis o.gr ee , o.nd yet tho emot ional peror-
ations in many of the papers wor e quite justified by tho too widespr ead 
failure of mon o.nd women to be s ensible . 

The r eas ons f or thif? f a ilure t o be s o::is ible aro o.lso go od 
problems for scientists t o work up on. Some of thos e r easons wor e mo.de 
abnost visible n.nd aud i ble by our r oo.cti ons to the stL~uli from tho.t 
ot her human tool , litor o.turo , in those moving statements on who.t is to 
me inc ompr ehensibly co.llod "tho other side ". 

The us e of o.11 tools in this world is for t ho doub l e purpose 
of action and understanding . Li ving i s beho.vior, 8.nd behavior i s the 
object of c ontempl c.tion and inve s tigati on, by scientist, phil osopher, 
o.nd artist. Understanding, in infinite varying degr ee s of compl exity 
and certainty, underli es all Qction. The pr esentation of +,ho vo.lue of 
the understanding which sc ience co.n give and ha.s given in Grout abund-
ance has boon mo.do her o with o. c ogo::J.cy and on the v.rhol e rm impo.rtio.li t y 
vvhich have not stimul at ed, o.t l eo.s t in T'l.e , any fundo..111ent o.l dGni n.l or 
r esistance, The understanding s cience gi ve s pr anot os ou r n.djustment to 
the world of things n.nd men every hour. Even tho adoption of the method, 

·though the conclusi ons dr o.vm mo.y o.t timos f ai l, a.ids in thc.t o.djustment. 
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In dealing with disease . for exo.mple, whc..t vrn most nood i s 
not ccrto.inty thnt the ::noth.ods we uso will unf o.il i ngl y br ing o. cure. 
if!e suspect, in fact, that a hundred years frum no·N those methods may 
seem e.s obsolete and fantastic e.s the ble~U.ing a!ld cupping which men 
e. hundred years ago r elied upon. ·.·.hnt we rer .. lly need is the omotional 
se.tis£'action that in the illnei;s of so:ne ono ;.yc; lovo we have usetl all 
the available means at our disposr·.l . Tilo nsthod of science , which 
unquestionably in our preseLt c~lture will be pushed to its f arthest 
limits . also deser~~ t hat emphasis. 

But i n the meantime ther e ar e other methods of contempla-
tion e.nd investigation. Some of these , as tfrs . Jones said in one 
qniet s entence which should have ;,:ut a stop to much of tho discussion 
that has followed, - - s 0me of these are not only valid as methods for 
arriving at understanding but ar e even mo.!' e comprehensive than that 
of science. ·,\lhat she will not agree with, I presume, is the assump-
tion that under l i es whatever antagonism hus grov.rr. up in this audience : 
nrunely, thnt t he adoption of one method excludes t he use of the other. 
··fuen she s:poke of the o.rti st us one who takes in mor e llspects of an 
object than science does, she did not mean t hut it wo.s ther eby bet ter 
or worse th~n science . Eut it seemed to me that she did o.dmit at once 
what was the main point of ~llr. Troy · s stntem0nt -- t:hat urt seems to 
co.tnpr ehend more ne;...rly the whole . I ho.vc so.id 11 seems " deliber ately 
nnd without f ear; for wi t hin tho r ealm of sc ience a.s we l l o.s of o.rt 
what seems is the es sence of the conclusion. ·-----

·i!e live hour ly by ·Nhat seems true , good , or beautift> l, or 
their opposites; underly i ng nll our~ehavior o.re conscious or uncon-
scious appr ehens ions . These appr ehensions to.kc sho.pe in scientific 
hypothoses and l oud to o.11 munnor of technological achi evements and 
ct1 ltural changes; t hey a l so take shape in r el igions o.nd philosophies 
o.nd works of a.rt . A bridge- designer appr ehends certain force s in tho 
;;•orld of nature and his ~ridge t e.kes shape in his mind in ter ms of 
those forces: we trust him to build our bridges beco.use of his exper-
i ence i n working with things in t hos e t erms. The r esult is one kind 
of satisfaction which is po.rt of our intelligent adjustment to the 
world. John Mo.rin appr ehends his br idges in o.nother set of t erms 
and paints them. 

Our support of such o.rtists by no means shows tho.t wo ask 
them wholoheurtedly t o give us t heir c.id in o.djusting to our wor ld, 
but they give the a id just tho s runo o.nd v;e t o.kc it or l co.v::; it . '~~'ho.t 
o.otuul po.rt in our o.djustment to our world s uch artistic contemplo.tion 
pl o.ys depends upon e1.ich pers on 's natur e o.nd conditioning. 

Without assisting in the building of bridges, it does for some 
people provide satisfactions of nnother sort. Those so.tisfo.ctions o.r e 
the proper subject ~or the scientific psychologists' investigations ond 
for the e t hical tests of philosophers und of cvory individual ethica l 
boing. Like the wo.y of science, this way of c ontemplating things ho.s 
deve loped out of s ome need in humc.n boings i n th1Jir environment o.nd wil l 
l o.st just cs long us the need persists. The only danger in the pursuit 
of one sol e wo.y of contemplating the world is that men will lose the 
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co.po.city to s c.tisfy fundomento.l needs in other wo.ys . 

Two wo.rnir..gs ug'.:l.ins t thc.t d::mger a.re o.11 tho.t I c o.n cdl your 
c.ttontion to o.t this t:i.mc; one the c.c;tual experience of John Stuo.rt 
Jv:ill, wh0 recou:1ts in his Autobiogro.poy th0 a.ttcmpt mc.d.0 by !'!is 
fo.ther to mo.ke of the boy o. c cmplo~c s~·. i0.t!~;i:ic o.nd ro.tion:'. :i mo.chino 
o.nd tho n eo.:::- disaste r -Go his lif"o :~'.:"d uco~ulness o.s Ct sciont is"t:; c.nd 
tho other, the fiction~'\.l ch'.lr o.ci;ar G::.~o.d{;rind. pilloried by Dickens in 
his nove l 11H~rd T:i.ne:; 11

• 

Those phro.scs 11 -the whole mo:n11
, 

11 th0 whole expe rience of 
life 11

, and the like, o.r .3 the vorbulisms for ~·1hc:t people intcrcstod in 
art scorn to th:Jir sr.tir.::'nct.lon to got from the n.rtist ' s wo.y of contom-
plo.ting the worid. Consequently we r e spond to the slog;un with o. gr cc.t 
lift, bcc o.·.isc it is our wo.y to respond omctiono.l.ly ~md to ·words . But 
I should expect thc.t such o. concept o.s "vrholcne s& 11 er "totality" would 
o.ppco.l to tho ro.tion'.li scientist o.s we ll, ii' for no-thing bottor tho.n that 
such et conscious oxporicncc must be pc.rt of his dc..tn. . 
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CONCLUDING Remarks

Lewis W. Jones 

I shall not attempt any exhau3tive (and exh&usting) su..rmna.ry 
of the discuss i ons of the last two weel:s 0 I shculd like., rc,ther~ to 
emphas i ze one or t wo of the signif:'._cant ideas vrhic:'l have er:i.erged , 
and to deal briefly with one or two of the more persistenJ,;; ·questions 
which have arisen. 

First, I want to express the appreciat i on of the entire panel 
for the r eally admi rable cooperati on and stil!1ul at ion you have g~ ven 
us. Mr. Lundberg places proper emphasis on the usually underestimated 
capacity of human beings to s uffer, but we still had not anticipated 
such endurance on the part of t he Bennington co:rrununi ty. 

By all odds , the most significant aspect of these meetings has 
been the united front of the science and socia l studies faculties~ 
The purpose of this cooperati on is two- fold; to learn from each other, 
and to demonstrate to you the inter- relatedness of our r espective 
fields of knovrl edge . At l east in the fir s t part of our purpose / we 
have succeeded. i:.re have learned a gr eat deal from each othe r, and 
have thoroughly enj oyed the agoni es of thought togethe r. The fun we 
have had , I may say, has not all taken place on this pl atform. I 
re fe r al s o to the orgi es of d is cussion and spec ulaJcion which have gone 
on unde r less formal circums tance s and wi thout the res traint s and re-
sponsibiliti es of an audience , and ri gor ous time limitations. 

I hope we have also succeeded in our second purpose , that of 
persuading you to thi nk of the divisions separating the various s ci-
ences and soc ial sciences as arbitrary divisions, and of emphasizing 
their essential unity in a corr.men method : and cow.men ends. Science 
is s ocial, and vvill flour i sh best when it rec ognizes that fact ; so-
ciety can be fruitfully studied by the use of the method wh ich has 
yield6d such r emarkabl e control over our physical environment . Though 
many peopl e will give ready assent to the idea that the lines between 
the vari ous scientific fields are me rely lines of convenience, most 
of us are s ubconsciously bound by them, and seldom overstep them. 
Thi s is particul arly t r ue in education, and you will unfortW1ately 
find students of political behavior sublimely indi fferent to the 
findings of economists, economists using p sycholog i c~l concepts long 
since discarded by scientific psychologists, psychologists t oo igno-
rant of bi ol ogy, biologists of soci ology. That this united front of 
ours should be worthy of remark, that the position we have presented 
is not commonly to be found among colle ge faculties, is a f i ne example 
of the cultur al lag to whi ch Mr. McCamy and others of this panel have · 
referred. I mention this, not to call attention t .o any remarkable or-
iginality on our part, because, after al l, the sta.nd vre are taking · is 
a l ogical and inevitable outcome of advanced thinking in all our fields. 



What is rer.ta.rkable is that we are opera.ting in a ColJ.ego which is so 
planned and achninistcrt:ld. that this loe;icnl s~~~p can be taken without 
the resistance of an estf..blished a.ca.C.emic trn.ti:tion,. 

Next , I want to refer baclc to t~e opening meeting in t~is 
series; and pick up the threac'i. of my di::·:;us::;:i.o:J of: the scien~if'io 
method 0 It is of cot.~rse i neyj "t;8.l.~'~ that a:"ly <:f-~'r;.:ng statei:i0n !:; in 
such a series of this sho'..lld ·ce i1e.I'tiail,j.r r.1iiour.d0rs too<l: if net con-
pletely forgotten. Such mis 11.."1dt;);: sta~1C.:Ln,;:;s as rocul t fr,:-:;:-, loss of 
memory can of course be cl0a:red up by a re-rendj::ig of the pupe:r·s 
nhich have been r;iven 0 Let me rep0~t thai:; th'3 :: 1:. :i:~n+,ifi<; nethcd is a 
method of investigation, a toe 1 fer- the o.cquisi ti on of ve.:!.::.d 1;enero.l-
izations , of true guid<~ s to o.cti0n; based on the pro<;essss of hypo-
thesis) experimsnt , con~roil0d observation, an~ careful checking of 
results . It is a.n irr.p).c:nent ofs and in no sense C:istinct ~r:)nt, ra-
tional thought . It inchtr\es the logical methods of inducb.on and de-
duction, and is characterizeci in adc:i ti on by c ontinuous q"..lestionir..g of 
conclusions o.nd of bas:i.0 e.ssun:pti0ns , continous stn. ving to remove the 
personal bias of the observe;· a.."YJ.d to i:!r,prove the instruments of preci-
sion. No claim has bee;1 r.i::?.de , us !,lr . Fergusson seems to suppose, that 
scientific tech:iiques of r11sr:.suremsr..t comprise tt1e whole of rational 
thought. They nre :i.n:ztr ixrr.i::nt::, of ration9.l thot...G:1t . In every field of 
scientific investiga-t Lor.; ·-";schniq_ues mur,+; be dedsed, symbols 1:>.nd con-
structs invented : ·,vhich ~m.11 fit the pc.rticular abstraction the scien-
tist is !P.aking. But whether he is opera.tine in physics, biology, or 
sociclogy, the rational methods of induction_, deduction and the other 
logical tools vti 11 be comr:lon to e.11 scientific fields,, 

So much emphasis has been laid on tJ-.e usefulness of the 
scierrtific method, and especially the development of techniques of 
qvantitutive measurmr.ent, thc.t I vrlmt to redress the balance , if I can, 
by emphasizing ~cier~i~ic t_hinking; as distinct f;~om scientific inves-
tigat~.9~· Evider.tly .f few cf us are prepared, by incli:nation or train- ' 
ing, to engn[;e in s c:i.enti fie investigation. 1fo haven 1t the techniques, 
and most of us tre:r..ble at the thought of acquiring them. But vrhether 
vre are musicians, painters , interior decorators, veterinaries , or ·wives 
and mothers , we may all be scier.tific thinkers to t he extent that v:-e 
use the consensus of informed scientific opinion as the basis of Otlr 
thin..ld.ng . ThinkinG scientifically means thinking logically, accept-
ing the authority of scientific knowl~dge. Cur acceptance of that 
authority is of course a cultural phenomenon, and derives from our ob-
servation that scientifically arrived at knowledge has been de~onstra­
ted as valid in countless ways affecting our everyday lives . iie accept 
it very generally in dealing vQth ~echanical problems , and call the 
electrician rather thar. the theolocie.n Yvhen the lir;hts fe.il . 

Few people ha-:;e begun to think scientifically in social and 
economic affairs , They rely on their ovm '.mcri ticized observation, 
colored, as 1.~r .. Lundberg has said, wi. th the animisrr:. of prirnary group 
experience , I will not grant the term i:re.tional thought 11 to any 
thought professing to deal with human affairs , if it consistently ig-
nores the scientific knowledge of man e.nd soc:.ety nhich ha.s already 
been established. It is the serious lag in our social thinkine; •;;hich 
contributes ·to the spread of such ~rotesque forms of politicnl b~hav-ior 
as Fe.scis:m, National Socialism, and Viar .. 
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Befor·e lea-,-ing this sub_:iect of scientific thi:r.king. I sho•.ild 
like to tuke up more speci!'ically some of t~1e c;~··:tic.is;.ns presented by 
1\Ir . F'erguRs c:.i . Mr~ Fvrc,usson f::ee:;ns to f:L!'d <:>omc i:c:i.pliad oppod ti on 
between ratione.li ty ar.d the scier.:tific ::nei-.i:od; I ht'l.-.rc al:-ead.y srtid · · 
thn.t the scientific m.,;thod is one of the t rolD of rational thour;ht, 
The scientist does not.1 however, cor..f)nc h :i.:.-i; :; .• lf to ior;~c and ujc.kc-
tic, but i;:r.p:~~:."1''mls: his loi;ic w} th ce.:r~!'t~l iL~'.:..1.e;tion b!?.r.~d on co;..~ 
trolled obser-vat..on0 I f :fr .. Fe~~gy.s:'Mn had or.ly &U;>ple:rr.ented ~~~ 
deductive logic by un inC.uctiYe e:ml"lina~:!. On of my p~per _, he would 
:tave avoided the err0r :rnvolvetl i::l c.ssu:.'!1.ing the. "::; w:i.at: I sa:'...d 1-.-as what 
he expected me to r;o.y by ded.'.10:. n:s m.y s+.e.tements from his preconceived 
notions of 1'!hat del~ded scie:i-l: i sts think aboc.t sc:ia:i.c"'~ Mr, Fcq;usson 
e;oes on: "The. scienti::t is ir: a spec:i£.l re1at}.on to his rr.ethod : it 
gives him some-ching to do wit!'l }1:i.s lif.'f'J e.nd tl-.e t"3ch~·10J.ct;~r,aJ. results 
of science assure hire d.ai ly that he or r·.is kind. 9.!"8 of some si:;nifi-
ca.nce., It is perhaps natu.~"a l thet he s!1ou:!..d not as~.::, e:.r(;n ·,rhGn 
disoussing science and cult11re, 1-.-hether his fr,:i_th b in the :-edemp-
ti ve function of scien0e, e r in <:he mechanical ne.ture of the universe 1 

or in reason. 11 

Again, I si1ould like to suggest the.t uno.ded deduction is 
leading Mr . Fer t;usson astr<::.y . If he vrouJ.d t:,ke tho t:roublo to ex-
arr.ine the wri tinr.;i:; of cor..t.:J'T.l?C~~3. r:r scientists, he would find tr_em 
pe r feo'tly avmre of their assurnrtionr,, thei r met~~phys ic, a::--,d the tenets 
of their fui th. If he had r~acl to the end of rrry quotation from T~!'lr­
stc.ne, some of his v:onderint:.s a'.J0ut the faith I r.:er.d:; i oned mir;ht have 
been answ:::red. I quote 8.f;? Ln : 11 Tl'i.e constructs in terms of v:hich 
natural phenomena are comprehended are man- m.ade inYer.tions. To dis -
cover a sciem;if1c le.w is mere. ly to discoYer th~t o. man- made sc.b..eme 
serves to unii)· and , therefore, to simplify comprehension of a cer-
tain class of phe~101:1e:m.t~ ,\ scientific l aw is not to be thou{;ht of as 
having an indepe1!d.:~rt. oxistenc.e which sor:'_e scientist is fortunate 
enough to stum0le upcn. A scjentific lqw is not a part of nature . 

·It is only a way of cvmpr~h0r.c~nG r111t~re •. 11 The nuive mechanism 
nhich I.lr. Fergusson hes as~11;::ted to be the unconsci0us r:ietaphysic of 
the scientist is a product of his own unaided deduction. 

As to the fourth belief v:hich h!r . Fergusson intuitively 
discerns in our hearts ; the "belief that all the pr oble1as of hu:rr..ani ty 
will eventually be solved by the scientific method. Again, I do not 
recognize the belief. It is incompatible nith the assumptions of 
science which takes c}1ange a.'1.d process as continuous . l<~r. Fineman 
has more accurately re presented the attitude of the scientist in stress-
ing the continually expanding boundaries of kr.owledge , which in turn 
continually extend our a:vra.r eness of the things sti ll unknown. The as -
sumption that any scientist vrould make the r idicul ous statement that 
the a r ts a l so , cookery, the drama , music , would be regar.ded as fancies 
permitted to our ignorance but without relation to what really exists , 
anG. .unnecessary to the 11vrell- adjusted 11 individual or society, shows a. 
rathe r complete misunderstandin~ 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 1 s pa.pe r dealt ·w:iith the achievements 
of the art 0f medicine . Moreover , Dr . Oshorne has said, in orie of the 
discussion periods ~ that the concept '\:ell- adjusted 11 is an artificial 
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one, the.t no. o:-:e 1 be he scientist or artist, vn 11 ever be perfectly 
a<ljusteda All we e.re ~rnpi.::lg is that the art cf politics rae.y ul tin~.tely 
come to be based on 2c..lo::rt;ific knc·.:fled.e;e abu'.lt hu:r.:P.n society, j ust as 
the a.rt of rr.edicine ·if. r.ovr based on scier.CGifi.c l:norrledge about the 
hu::ian body. Indeed; vie rna.y hope ultirr..1:d:ely co :me a ;nuch moro admir -
able art of living based on a greater scientific kno~ladge of m~n~ 

Another persistent question has "!:ir::c,n en the co:r..lli0t betw3cn 
science and r el:i:gion. It seems t::i ne that i'.'fr, Fowlie 1s excellent 
state~ent puts the rr.a.tter beyond argument . It :i.s clenrly o. case of 
conflict in authority : the choice is bE:tween t~1e acceptance of the 
authority of the Catholic Cturch, or the acceptance of the nuthority 
of the scientific methon. Once the issue is clear ly stated, it is 
obviously p r ofitless to argue : the tvrn pcsi tions .diffe:c in their 
bnsic aspumpticns , and these basic assumptions are not sus~eptible 
of abs olute proof. The scientist does not , e r should not _, make 
d(,.gma"tic statements a.bout the t:f'uth or falfity of c:i.thcr belief. 
:.IJ..s pos.ition is an agnostic ono_, since he has no way of }:no•,ring 
whether or not there is a super::lc.tural vrorlG..- \.!1.at he does su.y is 
that the assumption of supernat'...lrul phenomena, som.ehcw interpenetra.t-
ing and affecting the natural world, is not o. !'rt<i tful or necesGn~-y 
hypothesi s in his scientific study of wan; and that it is i::l certain 
respects incompatible with the pursuit 0£' his method. He, therefore,, 
rejects it. If these religious beliefs are fou:iC. to be perfectly 
compatibl e vti th the experiE:nce of any member of this audience, i;·1e 

hav~ of course no interest in undermining them. 1fnat vre have tried 
to p~int out is that the cul tt<ra.l conditions of .;,ur tine ere fa:vor-
a.ble to the continued spread of the scientific method of thinking, 
unfavorable on the vrhole to the general acceptance of theological 
beliefs . 

An old friend ru;,o~g the questions is that which seems to 
seek the ansv1er that science and art o.re somehow antagonistic. I had 
hoped tha.t the excellent sta ;;e:r.envs of Kr., Po.rk ar.cl Jilr 0 Hirsch vrould 
have settled that false antithesis . Art us03 methods other than those 
of science, "because its purr oscs are C.i:fferE'nt~ Vfo could, if it were 
appropriate , give you e.n ela."bo.t::te anal:;sis in sociological terms of 
the functions of art in our ovm and othc.::- cultures, or of its psycho-
logical functions in the life oi' the individ·ual. Vie should, of course, 
make no attempt to tell you _, by quantitative measurement , vrhether a 
work ot art is or is not boaut-if".Al. All we could offor· would be some 
conparative ntudy of stanaards of beauty: sone psychological analysis 
of the proce::ises of jud~:;:ier.t. I should like to say in passing that 
r.:r. Troy 's sta.te::ient 0i' the rol~ of art in dealing with the tote.llty 
.Jf ex;:-erience is <.>ntiraly comp:ttihle vri th '\'l"hat has ·oeen said on t!:i s 
platform" Sciencb e.bstr~ct~; f:ro::i1 totality: checistr.-y :rm:.ke::; one kind 
o.f abstraction, physics a.noth~:c) psychology nnother. lfone of the sui-
ences rnal-::es e.ny cle.im to a complete representation of a.11y concrete 
phenomeno14 

Lastly, we corr.e to the question of values . I think most of 
the confusion which ho.s arisen is due to our e:np!::asis en the method 
of science> vihich is, of coUTse , neutral and non-·ethicnl in it.::; c on -
clusions ; this has somehow become identified in your ninds with t~e 



nction that the sc,ic~t5.st, u_-:.1:.ke other men; ic inr::upa::ilo of ~.r.d Uh­

concerr.ed wit.!1 value j •. l:igm.-.:n-ts , .All we h:wo snid is -c!1ar, a c,t'.errricel 
law is a gen~ra!iz.a~ioz: ··-~ich ir:!plies :!o cuc.rP.:.'.ltee tr.at it v:i:;_l be 
:,i:; ed i'le 11 <'r i 11 ; p~t s. phyn c i E..r: ar.d 0. c C~! r:. r71:vd ?O is C'!le:" Le .. a ::. ab-
orctory- J and if euch has :tad e. goo'i sc:ic1"..ti!"1c b:ii~:ng, ear;:-, "".':ill 
reF.d idenhcal resu.l ts by ccnc!uc-r,ing tli:: sc.•..,i; exp3ri:r::e~t ,. '.;:'1'.2 .::ci~n-· 

tific knvffler!ge bvth ach:i.~Ve is i: -?~~·s,)n<:. .l ; cbe llS '-" 7-o Y . .:1.:.ch .:...hey pt.:"t 
it rr.uy be quite the opi_)osite, The sciei.11+.ist;; or the :r:a.11 t:·a.in'7:i tc 
think scientifica.llyJ is / of c,>ourse. jus·~ e.s mv.ch an et111cr.l bei,.c;, 
just as much noti vated by war m hU:nan feelil:gs and r..spiratio.1s tO\rn.rd 
the good , as the rest of mr.:.'.lkind, 

If. you vrant a :r-,ore specific '1oclarRticn of moral valuesJ I a.m 
willing to tell you that the social scict;tist c::i.n hardly rega:·d the::n 
ns anything but social. Good and evil have no intelligiblu meaning 
unless they can be discovered in oparation, in 1:-ehe.vior. r:e, there-
fc-re , lcok for mcral val"Jes, not in a separate "ides.1 11 YrorlC. into 
which we have pro,jected desires growing o~t of dissatisfac·Gions v1ith 
our socil).l experio:.ce,"'cnt i!'l tl'1e CY!'l'-r.l.ic reJatior..sl:ips of r:,-veryday 
livir-g. ~le , therefo~e. believe. that any reqf;Cn5ible morality i~­
poses on us the obligab.on to s~ek to ur.~e?"'~t!i':-::-d. a.nrfr<:;-:ady the 
ccndi tions whicn :r::oJ:e ~tr..e lives of our fe] :or:-:r..er. less tbu:. h~:a:i:., 
•. 'e nccept wi tn e.r:.-:;husic2.:1 the eth~.c!il e;caJ of !:.\.<r'.ani&~ as p-:..lt for -
ward by I.1r e "I.rcy: we z:ant 1 as ci tizer..s €:.tid lrJ.."'T'..a:r: beir.gs, to -:..lse 
scientific lmov-J.edge to erJ1r.::.ce the di.c,n::. ty of hwi!an life . re ·;;ant 
to develoF techniques -:.nic~ i·:ill elirr.ir.o:ce v;e.r, civil -::ar, uner.::ploy-
:men"t , c.r.d all the -:rther !!:a.nifcstc..tions of fear , hatr ed a.r:d unreason 
i'rhich constitute remecia°':>le public r..uisances . 

In conclusion, I should like to er.dorse Mr . Troy : s statement 
that 11Ho value can "te made genernlly opere."...ive until it has been · 
taken up and ~bsorbed i1:to a d1ole :.;yste.I". of ideas . I , thGrefore, 
propose that the immediate h.&l: of philoscphy .;_,::;to construct such 
n syC'tem of reformed h;_i.".l.l?.ni;;m that it :i.s t;10 tc.sk of political gov-
orr..r:i.ent to give uG a ;·rorid in tiln.ch such a re-assertion of me.n 1 s 
diGni ty will ugai~ te poss) ble,, and t~e to.sY.· of eco::.:omics to make 
c c r..0rete and practi0r.:.l this pi:.~sibilii..y . 11 To this I would add , that 
it is the task of ed~ca~ion to ~cceleratoJ as far as possible ) the 
ni::w cul turRl synthesis :-:::ic!1 r.ay emer c;a by the inc:i.J.ce.tion of the scien-
tj_fic habits of thougn--1:; u~on ~lien such ..a sym;hesis rr.~st depend. 




