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SOCILTY s..D THE L0U.20ATICHAL OCLuiTIFIC
CiZTUUITY: 0 DXVLCLATCLY STUDY

By Sal P. rfestivo

Given the lack of 2 comrarative persvective in the sociolozy
of science, and the lock of an adejunte theoretical foundation for
comrarative rescarch, this exnloratory study sttemots to identify
siznificont factors affecting the relationshiins bstween scicnce
snd society. Uoctoral candid-tes in msthematics, physics, tiolosy,
and rsycholo~y n2re intervieved using an opecn-ended interview
schedule. T.e exnlore their vpercentions of l)the relationshins
between scientists and intellectuals in fAmerican society, 2)the
university ~s an institutionsl setting for science, and 3)the
nature of the international scientific community. ‘e conclude
that the institutional setting of science (e.z., the university,
covernment, industry), stratification systems in science, and
types of discivlines are factors affecting the relationshins
betvween science and society. The type of society in which
science functions is also a determinant of the structure of

science znd the kinds of relationschirs it develons with other

institutions.
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Historical backsround. The sociolosy of science, develoning

=)

out of the sociolosy of tnovled-e 2nd the nhilosophy and history
of science, has had four major theorists: Lobert K. #erton,
Talcott Tarsons, Ternard Barber, and lorman W. Storer. In his
pioncering effort, "Science, Technolo~y, and Society in Seven=-
teenth Century England"l and in his classic essay, "Science and
the Social Order"z, Ilerton emphasized that science is a social
institution which is related to other institutions in society
and wvhich is characterized bty four institutional imperatives:
universalism, "comaunisn™, disinterestedness, and organized
scepticism. Parsons, workin<s from the theoretical base estab-
lished by lkesrton, divided the structure of science into two

sets of norms soverning 1) the pursuit of scientific knowledse
(empirical vzlidity, lozical claritv, lo~icecl consistcncv, and
~enerality of the "princirle®" involved), 2nd 2) the occunational

role of the scientist (universalism, affm~ctive ncutrality, sneci=-

scientist with reference to the collectivity).3 Zernard Larber

-~ -

attempted to synthesize the works of il.erton and Farsons by vro-
viding cmpirical referents for their ceneralizetions while con-

tributinz to theorvy in the sociolo~y of science by =xaminins the

social functions of sciznce.” lorman V. Ztorer, in the uost
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Fro.l 15 ii 5 Sociolooy of Science: Towzrd a Comnarative

Perspective. At the institutional level of analysis the soc-

iology of science focuses on the relationships betveen science

and other institutions in societies in which science is a "visi-

ble", more or less differenticted comnonent of the social struc-

ture. Substantively, studies in the sociolosy of science illum-

inate the nzture of these relationshivs and the ir consecuences

for science and society. Theoretically, they contribute to our

understanding of the process of institutionalization, institutional

structure and function, and the dyn-mics of total societies in terms

of the relationshinrs between and amonz institutions. lowever,

theory in the sociolorcy of science has focused on the internal

structure of the scientific community and has neglected the

relationships tetween science and society. The "autonomous™

structure of science has been rizorously defined and elaborcted.

The norms of the scientific comrnunity have been classified. bBut

the precise delimitation of the system-boundaries of science,

the systemic linkages between science and other institutions,

and the consequences for science and society of these relation-

shipns have not been adequately dealt with.6
Sociolo~ists of scicnce hove relied on the estern exneri-

ence for substantive data under the inplicit assumntion that the

nature of science is not substantially affected by societal

context. Comparative studies are necessary not only for

s AN [N

purnoses of illuminzting the notuic ol sciciace in ¢iilorend

Fal

tyses of societies, but 2lso for deterinining the rence of
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societies in which science is nresent.
In the historical context, we have comovarative cases for
the study of the relationshirs betwes=n science and other insti-
tutions such as Iieedhrm's clessic work on the cdevelonment of

7

science in China. e can study the internntional character
of science which h~s been fundamz=ntal to it throushout its
history: Alexandria, Baghdad, and Azcrbaiijan wvere centers of
international "communities™ of scientists before the iiddle
Ages.8 Some of the historical backzround for uncerstanding
the institutionzlization of scicnce in Zurnpe is provided by
events such as 1) the estzblishment of the M"scientific role”
in Europeg, 2) the develorment of communication znd transnorta-
tion nsztworks by French end Lnslish scient ists in the eizhteenth
century wvhile their nations were ot war with each otherlo, and
3) the "liquidation of the entire structure of French sciecnce"
by the Jacobin convention in 1793 and the erection of a new
set of sciem ific institutions - les écoles centrales, 1'Zcole
normale, znd 1l'lcole polytcchnique.ll

Contemvorary ''estern societies nrovide another context for
research in the sociolozy of science. ‘e can study the rela-
tionships betvween science and the polity and the impact of
political control over the allocation of resources for basic and
aprlied scientific research. The growing inter-relatedness
between science zrd other institutions offers the sociolo-ist

an opportunitv to study the emerscnce of new structures.

The develonins nations provice still another, and neclected,
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context for the study of science and society. How is science

institution=1lized? 'hat kinds of relationshins will develop

o’

etween science 2and other institutions in these nations? Vhat
is the relationckin between science in the dzvelorinz nations
and science in the advanced nations? Is the level of economic

eand political ceveloom ab ol o iv odo.. o Jlocewed I dlos wred Lior-
ships with the international scientific community?

Finally, we mi~cht incouire into the nature of the scientific
community. 'Je mizht study, for example, differentiating factors
within the scientific communitv, end the formal znd informal
structures that link scientists from different societies.

Given the lack of a conpocrative perspective in the
sociolocy of science, and the lack of an adecuate theoretical
foundation for comparative research, we designed an exnloratory
study l)to aid us in identifving siznificant factors affecting
the relationshins between science and society, and 2)to help
us formulate working hypotheses to guide future research in the
comparative study of science and society. In this study, we
investizate scientists' percertions of science as a form of
inquiry, their psrcertions of the international scientific
community, and their views on the function of science in

American societye.



LLTEODCLOSY

Fonulation. e salected 2s our population doctoreal candidates

in the physical, biolozical, =nd social sciences for theoretical
as vell as oractical reasons. Thooretically, zraduste students
are being socizlized to the norms of sci=nce that will zovern
their search for knowled e and thcir relationships within and
outside of the scientific community. As participants in a
particular culture, they should reflect, cognitively and be=-
haviorally, ‘merican culture, the norms of science, and the
relationshins between science and fmerican society. Practically,
the population was seclected becouse of status-equality and ease)
of establishing rapport between interviewer and interviewvee,/
The pretest verified our feeling that status differcnces

between senior scientists und iinster's level students would
effect not only the rzpport between interviever cind intervicuce,

but also tlhe type and quality of data obtained.

trotified semnles The pre~test revecled that there crpears to

w

be 2 "continuum" of disciplines in sciznce based on "dezree of
involvement!" in society in terms of the devendency of each
discivline on resources allocated by other institutions, and
in terms of the function of each discipline in society. The
continuum rances from mathematics to the social sciences.
llathematicisns dealinz with a hishly abstract subject-matter

felt they did not denend on society for resources: all they
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need, as one resrondent vhrased it, is "a cigar azrd a rocking
chzir" to pursue a problem. Physiczl a2nd biolodical scientists
said they depend heavily on outcide sowces for focilities,
ecvirment, and finnncial surwort to conduct the ir research.
Piolo;ical &nd sociol scicntists, because tley must experi-
mzntally cnd clinically manipulate humsn beinzs and =2nimals,
are restricted in their pursuit of knowled-e by the laws, moral
codes, ond ethical precepts of our society. Social scientists
and biolozicael scientists are particulerly subject to the
influence of pcrsonel and cultural vaelue systems on the most
technical aspects of their research. iathematicizns and
vhysical scientists can conduct th2ir research by mzninulating
symtols and physical objects. The differential influence of
valuwe systems on methodolory, and the differential need for
resources in different discirlincs roy result in the develorment
of different types of relstionships betwvecn scientists and
society.

To explore the significance of "dezree of involvement™
in society for science, we samnled from four disciplines:
mathematics, phyvsics, biolowy, and psycolozy. Ovur s2mple of
psycholozists was divided into two sub-samples, clinicicns and
experimentalists. This division was medes on the basis of the
continuum revealed in the pre-test. The nsycholn~ists inter-
viewed in the opre-test viewed clinicians 2s closer in oriznt:ticn
to the social science and more involved in society than
experimentalists.

The research desizn called for a non-brobobility samrple of
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forty=-eight respondents, twelve from each of the four disci-
plines. To draw our samrle, ue ottained lists from the devart-
m:nt s of mathematics, physics, biolosy, and psycholor at a

lorge lidwestern university of 2ll doctoral candidates re-ristered
for the 1966 summer session. 3Ixcept in mathematics, vie randonmly
selected twelve nimes from cach list - only six doctorzl can-
didatnes were re istered in the denartment of mathematics. e
secured intervisws with twelve biolo~ists, twelve nsycholo-zists,
eleven nhysicists, and five rmuthematicians. This cave us an

Il of LO.

Technicue and codinze. On the basis of the exploratory nature of

our research, we chose the open-cnded interview as the most
appropriate data-zathering technicue for sensitizing us to the
important sociolozicol variables that need to be considered in
a comparative sociolo~sy of scicnce. Given the lack of an ade-
cuzte theoretical foundation for formuletinz questions and
hyvotheses, ~nd the lack of eimilor erpirical soudl s, oic
O chimenCud dnserviow sciedule sccmed the most feasible instruwisnt
for ccrieving our rescorcii fviectivese.

Jhe coding schenia in this study was estavliched by using
the empirical catesories generated in the resvonses to the first
series of interviews. Some chanzes were made in the course of
our research until a fairly stable set of catezories was develope

which allowed us to code directly during the interviews.
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Standardizin~ the interview nrocess. Since the data for this

study were colleccted by two researchers workinz inder~endently,
certain standardizing pnrocedures were necessary to insure data-
comparability. Durin<s the pre-test period we interviewed re-
shondents tozether, ind.vendz=ntly, and 1ith our coll.:n ve vresent
tut not porticicotiny in the interviesw. 7These sessions sensitized
«ach of us to the interview style of the other. 2in opcn-ended
interview schedule was then constructed, and scver:l intcrvicvs
vere conducted Ty coch inv:rvieter. Yhiese inteorvisog were torced
and compared.  Jhe final intervicow schedile wos constructed with
each question tyred out in full, with words to be emphasized
underlinad, and proves specificd. Tests of the comnarability of
our interview teciinicues, our use of protes, and date collected
were made durinsy the pre-test period as well as at the research
site. ZEy the time wie bezan o research, the in*coirvicw procedures

vere sufficiently comperatle to insure data comvarability.

The interview schedule, Tha interview schedule was divided into

three sections: 1) ".Jorld View" - conceptions of science, visws
of the relationships between science aznd society, and conceptions
of the future; 2) reference and membershir groups; and 3) science
and the university. The original interview schedule contained
seventy-seven cuestions. Durinz the course of our resecarcn
fifteen cquestions were elinincted because they did not yield

uscble cdata. [0 cuestions viere zdded.
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Scientists and Intellectunls in imerican Society. In nopular

as well as scholorly usaze, the terms "scientist" =nd "intellec-
tual™ are continually link»d, and sometimes uszd synonymously.
This suggests certain socioln~ical cuestions. Is the scientific
community one port of the intellectual community? Are in-

tellectuals a reference ond/or membershin zroun for scientists?

-
Cur resvoncents distinuish scientists and inc.liccbuils

in terms of "de<sree of involvenment™ in society. They are uncble

to say in zny rigorous scnse whaot en intellectusl is. Their

reshonses to the guestion, " hat is an intellectu-l?" are

vague and difficult to elicit. Z2Put they zre atle to locate

intellectuuls in the social structure of imericcn society.

Sixty-five percent characterize intcllectusls as centrzl parti-

cipants in our society: they view critics, e=ducators, opinion-

leaders, cnd sovernment decision-makers as intellectuals. Sixty-

eicht pearcent, by contrest, view scient ists zs verinharal
participants in our society. The function of science in our
society cderives from the avrlication of the knowledce which
scientists pursue for its own s-ke.

The view that scientists are perinheral participants in
American society 1s reflected consistently in the resnonses
of these vounz scientists. Iiinety percent say that scientists
should popularize tleir findin=s for the general public, but
they are pessimistic about tre nossibility of coumunicating
scientific findin~s to the lavmon. They say that bosic ressarch

often cannot be pooularized without the typre of simrlificuztion
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that can lead the loyman to draw folse infrerences. The zeneral
public appreciates scientists, accordinz to ninetv percent of
these graducte students, but for the wron~ rezsons. "IThey moy
not z2vpreciate basic research, but the results", s2ys one respon-
dent. OScientists are zppreciatcd, szys another, btut peoprle are
still "a bit mystified by then",.

Science, accordins to llorman V. Storer, is a '"non-service®

profession.l2

The graduate students in owr samnle perceive science
similarly, and consider tlemselves non-service scientists, i.e.,
scientists interested in the pursuit of knowlad~e for its own
sake. Their reference and mambership group is the non-service
collectivity of scientists.

Intellectuals, b contrast, «re & I .lCloace SLoUv L UL 100
a membership egroup for trese youns sciantists. Sixty-eizht
percent feel Ma sense of comonzlity" with intellectuzls, but
have neither the time nor the status to te critics, educators,
opinion-lzaders, or govermment decision-m kers. The scientific
~cormunity is not viewed as one pnort of the intellectual community.

Scientists are not virceived as intellectuals by virtue of

beins s cientistse

Zcience and the University. Ecicentists function in different

institutional settinzs = the university, ~overnment, incustry -
and thes» settin-s are differentiatinsg fectors in the scientilic
comzunity. lLinety-three percent of our resnondents say there

ig a distinction among university s cientists, sovernment
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b

sciecntists, and scientists in industry. University scicntists

£ oW

are perceived as most hi-hlv thoutt of by members of the

A

nt1fic comriunity.

¥
1

+

L)
i
i

y-ical descrintions by our r-.srondents

sci

[£)

of the university scientict are: "University scientists are the
crexzin of the crop™; "University scientists heove the createst
freedom to pursue pure science"; "They can be honsst about

their ressarch™; "They are best acquainted with what is heppening
in their field". The scientist in industry is accorded the
lowest status and portr=ay:cd as a "money srubber", an "enzineer",
someone who does not heve the oricntation he oucht to have as

a scicntist. OJcientists in incustry have, sav our resnondents,

ol

linited freedom of inguiry, they are out ol contact vith the
mainstro:m, and they do not publish in thie journ:ls or attend
professional meestinogs.  Cilx 0O vl Sovell LosTonennts who eXe-
nlicitly ranlicd scientists in the three settincs raniked
university scientists first, coveramant ccientists second,
and scientists in incdustry third. Govcrnment scientists at
laboratories such as Argonne and DBrookhaven are as competent

as university scientists, cccordins to most of our respondents,

and work under similar concditions. University scientists are

-

viewed as engzztaed in nure research under concitions such that
they cen selsct their own problems and pressnt their findings
honezstly. The only source of influsnce is "the zroup of
colleaues™ in the professinsn. Tiis is perceived to be less

true in sovernment, and less true still in industry.

Our rescondents characterize the faculty and sraduzte
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4]

tudents in thcir resnective denartments as research-oriented.

1

eachinz, especiclly ot ths uncergraduate lev:l, is sutordinate

-3

to university research. ..escarch for ~overnm:nt or industry,
and s=rvice outcide the university in zn advisory or consultant
czpacity is rarely enzozed in by faculty members, accordinz to
our ressrondents.

Inter-university relations™irs are miintained by the four
denartments throush personzl conmunications amon— faculty, znd

throuzh seminar and collocuia prosroms. UWithin the university

-
there are few inter-denartmental prosr:ms. 3Scientific cormunication
among nembers of different derartments is minimzl. The Division
of Biolozical Sciences, composed of four divisions, has inter-
divisional links. 4And the mathemctics, »hysics, and astronomy
devartments, located on the same part of cammus and sharing in
@00d rart a comncn subject-matter, maintein inter-departmentzl
seminzrs, colloguia, 2and personal communications between and
amonc faculty and sraduate students.

The graduate denartment, sav our ri:snondents, is the focol
point for communication with fellow students, faculty, =nd
other scientistse. Thay are mzde aware of new develorments in
their fields through personal comunicetions, ond throuch the
Jjournsls. Among the physicists, pre-prints of rescorch in
prozgress or ready for nubhlication are distributed to interested
faculty who pcss them on to their students. Tihie physics depart-
ment also has a fournzl club which gives graduate students on

onportunity to pressnt talks on, hear sbout, and ciscuss new
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develorm:nts in their fislds based on recent nutlications.
Thirty-nine of our forty resnondsnts s+«y that these communicotion

lirks keep thzm zbreast of the major develomsnts in their fislds.

The Int~rrnational Ccientific Cormmnity: Its Zytsnt ond Homorsnaitv,

Following [a-strom, Zen-David, Hornhsuser and others we have

13

[&)]
ct

used the term "the scisntific comnunity" Cur data suzge

that more rescarch is necessery to estzblish the emniricel
4
1

for cxumnle, does "gcicntilic conmunity”

.e
[

referents for tiis Lerm
refer to esciantists in 211 ciscirlinces in 211 countries?

Ly "comnunity" we refer, in mort, to a group with shared
valv.s and pattarns of interopzisoncl relotionshinse. 7The re-
sponses to our questions indicate that our resnoncents are a
homo~enecus collectivity sharin~ the vilues of scicntists tanned
by our cuestions. Lut the intcraction amons sclentists from
cifferent discirclines vhich 1s a ncucessary clement of a cormmunity
of scizntists is not nresent.

‘e selectod "Telt sens: of commonzlity™ and journals read

in allisd ancd other discivlines as indexes of the pras.nce of

links among tle scicntific digeirlines. If zeienticts zre

e

perticin 0o 1~ co walL Lo voulld exoocet that thissce vouns
selenbivts would £o01 2 sunse off coulonnliny il
tesed on the use of the sarme lotic of incuiry »nd orisntation
to the s.me set of normse. Dut the basis for a sonse of

commonslity with scientists within cnd outside of onz's
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Table 1. Number of respondents raniing divisions of science on the basis
of "felt sense of commonality", by discipline.

Discipline
Math, Physics¥* Biology* Exp. psych. Clin. psych.¥*

Division Renk
Physical 1 L 9 3

2 1 8 2

3 1 4
Biological 1 8 2

2 L 8 L L

3 1 1
Social 1 1 1 L

2 L 1 >

3 8 8

¥ = LO - Two physicists, four biologists, and one clinical psychologist did
not rank the divisions of science.

discipline or speciclty is, for our respondents, the ability

1o

to understand wi:at other scientists z2re goinz. For any group
of scientists, tha lilk«lihood that they will have any other
groun of scientists as a reference and/or membershkip croup

is a function of 1) the extent to 1l:icl the subject-matter of
the two srours coincides, and 2) the extent to which a ziven
sibjsct-matter is of interest cnd comnrehancsible. Table 1
shows how respondents rarlied the three brosd divisions of
science - nhiysical, bioloxical, socizl - with rzcnect to

"felt sense of corumonality'. i1l but seven zraduate students

ranked these divisions in terms of the desres to which they felt
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a sense of cormonulity with scicitists in ecch division. Toble 2

1 1
'

shotis the extent to which: momb

k]

o.

rs of vpairs of discirlines a-sres

(

in reniiing the divisions of science on the basis of "felt

sense of conmonality?s Thysicists feel mere of a sense of
commonality with nhycsiczl scientists than with socizl scientists.
Clinicizns f=e1 more of a csense of common~lity vwith social
scientists than with biolo iccl or rhysical scientists. The

tiong of the correlations in Table 2 indicate that, in

[OR
=]
)1
%]
(@]

eneral, 1l)porysical scientists feel a ~reater sense of common-
2lity with bioloiccl scientists than witl soci~l scientists,
2)social scicntists feel a ~recster scnese of commonzlity with
biolo~icl scientists tlinn with nbysicsl scientists, ond 3)

tiolo iczl scientists thzan with socizl scientis’cs.llP

Table 2. Rho correlations between disciplines based on respondents' rankings
of the divisions of science on the basis of "felt sense of commonality".

Physics Exp. psych. Math. Biology Clin. psych.
Discipline
Physics 1.00 0.875 0.500 -1.00
Exp. psych. 0.875 1.00 0.125 -0.63
Math. 0.875 1.00 0.125 -0.63
Biology 0.500 0.125 0.125 -0.500

Clin. psych. =1.00 -0.63 -0.63 -0.500
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e selectad journsls read in allied and other discinlines
as another incdex of the rres:nce of linlis amons the scientific
discirlines. Tatle 3 shows the number of resnondents, br cdisci-
pline, who read Jjournals in disciplinss which are 2111:d with
their science (e.g., alli:d discipnlines for rhysicists would bte
other physical sciences). Table L (paze 12) shows the nuaber
of respondents, bv discipline, who read journdls in "other™®
disciplines (e.z., Mother" discirlin=zs for »hysicists would be
biclo-ical or social sciznces). These data, ond the data on

"felt sense of commonclity", indicate that with increasing dis-

tance btetween discizlinss mrasured by the desree to vhich
T 7 2

Table 3. HNumber of respondents reading professional journals in allied
disciplines, by discipline.

Discipline
Math. Physics Biology Exp. psych. Clin. psych.

Response

Yes
Regularly 1 1 1 1
Often 1 1 1
Seldom 3 2 3 2 2

No 2 8 T 2 2




[
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Table 4. Number of respondents reading professional journals in "other"
disciplines, by discipline.

Discipline
Math. Physics Biology Exp. psych. Clin. psych.

Response

Yes
Regularly 2 1
Often 1
Seldom 1 2 2 1

o) L 9 10 2 5

N = ko

subject-natters coincide, commuvnicntion links are fever. e

infer fewer interrersonal links between cdiscirlines which have
less shored subiect-matter, znd tn the extent that this is
true the concent of "the sciesntific cormunity" tales on a wore

restricted meuninz thsen it hos been siven in the literature.

(a1

That there is an "international scientific community™ of
some type is not cisputed by sccinlosists of escience, or by
scisntists. .inety-five percent of our rosnondents say that
there is an internstionsl scisntific community. ZIut one of
the criteria of "comnunity™" as we conceive it is "patterns of

interpersonal relationships™. If there is an international
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scientific community, w2 would exncct thiab structures would
ist for the communication of scientific idens, resecarch
findincs, data wnd so on across rationzl boundaries. e

would zlso exract structures for brin-in: scicntists from
diffarent countries tojethier, «.7., international conferznces,
excnnnge lecturesiidvs, visitin

rrofessorsnins, cnd the likc.

>
o)

If these structures exist, il there is o vinble interncstional

cormaunity of scienbisto, o woul. Iich seheoc )l Cnd rabici-
voced narticinution Ly ~rocdunts sclwonts 1 ©odls condaunlisye

“w os.leccted the following index<s of actual porticipation
in and anticipated participation in the international scientific
community: 1) readins journals in forei~n langunczes, 2) member-
ship in international orgonizations, 3) knowlasd—:e of internztion:cl
orzonizations, 4) intention to join international organizations,
and 5) atterdcnce =t internationol conferences. Thile sixty-
ei~ht percent of the craduate stwdents we interviswed read
one or more nrofessional journals in their discipline re~ularly,
only 7.5,5 read forciin lanzuzse journnls re~ularly. Fifty-=i-ht
percent are menbters of one or more nsationl rrofossioncl orgrn=
izotions, and $C42,0 of tlose w o are not m-mbers intend to join;
but only 12.55 are memhers of international organizati
2255 of those .o are not mewbers intend to join. Ouly 5.
hove cttended internttion.l sciorntific comf raiczs, comnered
vwith 405 vio have ~ttonded recionsnl moetin-z, wnd 32.55 W o

have atbt-onded notioncl meetinise Approximitely one-third of

PSPy J

thoee who ure not members of an international organization can
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nome ot least ons such organization in their discinline.
To determine the zeco-raphicol locus of the internsztional
ccicentifiic community pesrceived by these zraduate students, we

asled them, " hat creus of the world are stronz in yeur ¢7icli-

¢

pline?" Their responses indicate that for them science is a
i2stern phenomenon, with the United Stat=s as the center. OFf
thirty-eisht graduate students who ex-licitly ranked countries
in response to our question, thirty-szven ranksd the United
Statzs first. The United States, ~ussia, Zn~lund and Japan,
Germany, and frunce were most often named, in that order. The
pattern of rssnonses - tiie number of times a particulzr country
was mantioned, and the nunbar of timas it was asci-ned a siven
ranli = was siiriler in each of the disciplines for thesz six
countries with one excz2ption, lussiz. Only one-tiird of the
biolo_ists rizationad lussic, compoied vith 005 of the wabtrentti-

FRR

ci.ns, 3., 5 of the reveloloists, 71d #11 of tle nhysicicts.

1

Huerin was never ranled lowei tioun fourt't Ly studen

C?'
e
3

o
-~

nathcuatics, psyciolosy, wid =lysics: ~ront ths four reshondents

in biolozy who maentioned lwucsia, two ronked her third, one ranked

her sixth, and one ranked her seventh. This deviation from the
pottern of r-osponses probably reflects the curtailment of the

prosress of the bioloicel scisnces in .ussia due to Lyscnlo-isi.



DILSCUCOICT
This exploratory study wos uvndertzlon to identify sic-
nificent Tactors ~Ifecting; tlie relationsiivs tetw en scicnce ond

\

socivty. OCur study sujiests tlict thrce r

(2

lz%ionsiips are

affected by a structural compl xity of the scisntific comnunity
that lins been i-snored by sociclozists of science. This com=-
pl=xity derives from at least three factors:

1) Institutional setting. Our resoondents differenticte amons
university, government, ~nd industrial scientists with respect

to a)orientation to the norms of science, b)status and role in

the scientific coumunity, nnd c)role in Americzn society. This
differentiation is dve to the fact that scisance is structurally
interlocked with the university, sovernment, or industry. The
institutional setting in which science functions is one cdeter-
mining factor of the kinds of relstionsrips that develop betwesn
science and society.

2) Stratification. The fact that we interviewed graducte students
in the sciences raises the cucstion of whether they con be con-
sidarred members of the scientific community. The srocducie shice.ios
we intervieved consider tl:mselves scientists. They zre, in

seneral, mezmbers of

ge}

rofescional cciemtific orgznizations, «nd
are en~ezed in supervised or ind-rendent rese-rch. If this is
true for gsradunte students in zeneral, it secems enprepriate to
consider them mrenmbers of the scientific comunity. This im-lics
a strotification system in science bas#d on level of =ducation.

It ¢lso su zests the problem of stratification systsms in ccience

2
o
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based on othur critsria: The gzeneral concern hore is with the
extant to wrich different strata in science develop differcent
relationships with cociety.

3) Type of discipline. In our ssction on nrthodolory we intro-
duce tic icdec of a continuum of scientific disciplines tased on
"deoree of involvement™ in scociety. e did not rursue this iden

with rcference to the relationshiivs betueen science znd society

in our study. Zut the woriingz bhyrothesis that the physical,

e

n

biolozical, and social sciences develop relztionships with
society inderendent of ezch other should te pursued in future
rescarche.

There is a fourth facter affecting tlhie relationshins between

scicnce and society:

L) Tyve of socictv. To the extert that we con classify societics
(eece, in terms of diminant institutions, or according to tyne

of political, reli~ious, or economic svstem) we should be
concerned with how thaz tyne of cociety in which science functions
affects the relaticnsiiins tetwmen scilence znd society.

S~reculstion on the results of our study cun susrest the

significance of thess factors. For exomple, the ~rodunte
students we interviewed verceive scientists as peripherszl

participants in American society. This view micht be exnlozined
in terms of a)tleir definition of science =s the pursuit of
knouled-e for its own soke (basic science), b)tke structure of

smericon society, and c)the structure of their derartments.

These youns scientists define science as the pursuit ol



crovledae ool o o o bl v e ic Lovodiiicy (eeze, in-
creasinzy economic productivity, strenctheninzy military cap-
obilities, raising the stzndard of livin<). The product of
science is the cumulotion of knoviled-e thr: 1 besic reszarch.
Historiczlly, the “mericzn rronle Lave been indiffcrent to such
16 ot 4] eyrd PR S :
ressarch. In our society, the pursuit of knowled-rz for its

ovm s:zke h~s not bean dzfin:d ss a socicstzsl function: basic

I'nowled e hns not been defincd

)

5 a product in the conomic
scnse.l7 It is difficult for most imericans, it se«ms, to
vncerstand tlhe ore-occupation of scientists with problens witich
have no tangible solutionse. The results of busic rescarch Le-
coma tanzibl:e only when tlie linovlcdre 7nincsd is apnlisd in
tecimolosy or »niineering. The zeneral public in our society
avprecintes basic research only in terms of the tan;ible re-
sults of such research, accordins to our respondents.

Fal

Cur szmnls is bissed in favor of students in basic res=arch.
Tre danortments we s-mrl~d from ars all onporently orisntzd to

pure science., The structure of thes: deartments scezms to

(]

ot

preclude tle exvocure of grocdutte chudents to apnlicd science
or to scientists who are "involved™ in society (e.e., involwv:d
as intellectu=ls - critics, cducztors, ectc., or os z=plind

scientists). They are bein7 socizlizod to a work-role tha

subordinates practical scisnce, teoching, =2nd non-university

j&)

activitiss such =s rcsearch for government or industry to busic
rzsearch under university aus~ices. Thus, tkeir percention of

nure scientists as perinhrral oorticipsnt s in .merican socicty
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is in purt = function of the listorical inciffererce of tle

amsriecsn prorles to basic ressorehr, ond in rnort 2 Srnetion of

tiie institutioncl settin. in which they nre being soci- lizod

3 ~ - o . S - - - B . . R . — St 2 N
It is vossible to crgue U0 5 Cui 2 L ol . o8 v orcebions
T A Sl e 1 i sl e rhicinent s - S
Ol PUsw SChvadlsod 03 P rishors 2LIT01C1IPTNTS 1N our SNClCoy

is o function of the=ir rol:-stotus-position in ths sci-atific
commmunity: tliey =re students, ond Licve neither the time nor the
status to particiratc in socicty as intellectunls, or o nlicd

scisntists. Dut this is not relevint to thelr work-role os

basic ressarchers. Senior scientists pursuing brsic bnovlad-e

wio do en-cge in intellecturl ccetivities, or are ccetive in

{

0

epplizd science, would still be ocripharzl porticirants in

fniericnn soclety in their work-role »s basic researchers

.

Cur res-ondente visw scicnce as international in concep
cnd spirit. Zut their cosgnitive man of th~ internztionsl
sclentific community excludes Soutn ond Central ‘mericc, “frica,

~n

s1nG most of Lsiz. Thay percsaive scirnce ¢s 2 estern ~h-nor<non,

sy
U

cnd the United States os the center of the internctiontl scizntiflic

|_:.

o
()

cormunity. If the United Stotes is in fret such a3 center, th
would hz1lp to ex-:lain these voung scisntists! low scores on our
indexes of cctusl ond anticirszt:d nurticiration in the inter-
n:tional community of sci=ntists. .3 n center, the United States
siiould be coanable of mobilizing resources for roso-rch ond
teachint in scicnce to a sre~ter extent and more efficiently tlian
otn+sr notions. It g ould also have -dvonced systens of

cormunication to mike foreisn publications rendily avoililble in



translation to ‘merican scientists ind its nationcl
ecientific orgonizations shonld b= intern~tionzl orgznization,
i.e., the nprocesdin-s of our nitionnl orgari-ations should be
of primary interest to scisntists from all nitiones.

This is, in fact, the nerce~tion our resrondenits ave of
the ploce of the Unitsd Stot=g in ths internztional scientific
comaunity. They foel thot the most imnortant rese<orch in

1
thelr respective ficlds is beiny cone in americz; thot /merica

has the best trrining fzcilitiss for scisntists; that tlecy need
not nmastor forei . I.o-w. o wllce Lo ul L 1 ootoun Joreltm

rublications are avail:ble in translation; =nd on~ resnondent
tot=s cxnlicitly that our nationnl scientific organizations
tre internstionsl orgarizations.

additional research is necesscry to validate the notion

of th: Unit:=d Strtos as o conter for sciznce. If liisrica is
a c¢rntsr for scisnc-, then ‘nericron scientists would not, as

w ruls, hove te hravel to othier scciztics for wdvenced tr:ininsg,
or to uce technicnl e~uvipment not availaile in this country.

in a centoer vould not

Cl’

n ~enceral, we would contend, scintic
hove to be zg mobil: o5 scientists outside tint center. Such

n sitwtion would heln to «x lain our r-svond-nis low scores on
scturl and anticincted porticirztion in the internsztion-l
scizntific commmunity.

It may be trus, thonsh, that scientists from 211 ncotions,

(]

and not only .marican sci:ntists, oxbibit o "»ractic:l

18

notionalisn™. Eut further s»ecrl-tion zlon~ those lincs is



fruitless witrout commerzative dots on the cross-cul-ur-l
mobility of scicentists, the trres of sciantists who travsl
across cultures, cnd the extent to wiich interperson:l relation-

ghip strvecturss Love devael

(@]

~o.d "ron~t scimntists from diff-rent

nations.



CCICLL3ICH

In describing and exrclaining te relationsiipns between

ry varistions in 1) the institution:l settinc

0
Q
(4]
o]
(@]
(¢]
(]
jo]
Q.
&)
O
(@)
(=
Gy
ct
)

of science, 2) stratificotion syetonms in scisnce, 3) tvpes of

ticcirlin:s, rnd 4) trres of socirtizs must be tolen into
cccount. legzarel in on listoric-l ond contemdorary conboext
should te cimed ot s»necifyin~ the vari~tions in these

sin~ly »nd in contincztion (nd tle resulting consscuences

1) for the structurs of scitncea ~nd its rel tionshins with

other institutions in porticulir societics, ~nd 2) Cor the
strucsirre o0 oo ondonsl o scliensilic comimunity.

Juturc receacceh In bl socinlosw ol sciwice ofoonld L2
concerned with the following hinds of cusstions:
1) "hat are the consequences of differsntinl rssource requiremants
for scientific discirlines in terms of the relationshirs they
develop, or do not develon with other insitutions? Do matle-
naticizns, for exaomnle, recuire fever resources (technicel
equirmeont, motericle, funds) than rhysicists or chenists?

0

Does derendence on other institutions for resources affect
autonomy of inquiry in a disciplins?
2) Do the relationships of scicntists to the norms of science

ence? L hat 1s Ule

,_Io

of sc

(&)

vary with th: ingtitutionrl setting

¢

wohurs of the relztions''its wnongs university, -overnm nt, -nd
industri:1l scientishs? “hobt is their rel-tiorstin to other
cecments of society? re these relationsips stable over tim:o,

cnd in differ-nt sociectias

_7
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3) “bat ties, if any, exist bztween thke scientific community
and the intsllectual comnmunity? Are = scientist's role-
status-nosition, ond the institution:sl setting in wlich he
works ceterminants of whether b+ is zn intellectnu21l? Lre the
roles of "scientist™ =nd "intellectusl" senarste in American
society, o5 our resrondsnts contend they are; are they separzte
for certzin types of scientists; and are tlhese roles sennrated
in other societies?19
L) "hat are the effects on scitnce in those undardevslored
ations where covernment is the principasl ussr of scientific
manpowver; cnd whket zre the consequences for science vhen noli-
tical leaders "ration [theia precious stcocl of university-

20 . . . . . .
educct«d personnel? Are scientists in the cevilo-inyg w:olons

loss 1ikely to 1.celve »ovierniizut sun~ort for bosic regsa2orch

C

9

7

(]

th2 neasd for 2 unoier in ob o wuoli o Zcicvcosn

Fh

& CLUsS o}

=

the institutionslizztion of sci-nce in the rew n-tions

5) il
be accomponicd by the ewcrgence of & set of scientific norms
ciff-rent from thoce wiich accomrpnnied the institutionalirzation

of zcience in Zurope? Is it liksly tliat tlhe intern:tion:l

€]

scientific comrnunity, which our resvondents purceive zs a

C

“w2stern rlhenomcnon, will be bifurcated bty the emergence of 2

?

scientific corrmunity in tle devaloniny ore:s?
In cenarzl, the tuok of the sociolewy of science is the
tevelornoint of

concents sufficicntly olshroct to pernit
different culturss to bt~ comprred in tle
enzlysis of tlreir scieutific institutions,
while at the s ne time rom-oining cufficicntly
concrete so that tho ristoricel crowth snd
interconnesctions within a1 specific society
will not be lost.=2l
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This task should be pursued within the fromeworic of enercl
socioloical threory. Socinloists of science siould provide
us with a better underst-ndin~s of problems in socizal organ-
ization, institutionslizution tnd socisl chance, nnd tle

rel.tionsnips kbetween collectivities, 2s well »s a subst-ntive

understonding of the relotionsliips tetween science and csociety.
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