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The Role of Cognitive and
Occupational Differentiation in
scientific Controversies
David Kobbins and Ron Johnston

The involvement of science in matters of public importance is not a
new development. R.K. Merton's study of the Royal Society in 17th
century ~ n ~ l a n ddepicts
'
a group of scientists intimately concerned
with t h e application of science to matters of public concern. Nevertheless, for a considerable period science remained a relatively isolated
and uninfluential sub-culture of society. However, along with the
growth of science witnessed in this century, both in terms of
government support and numbers of scientists, there has been a widespread increase in the involvement of scientists in public affair^.^
By the 1930s some scientists were actively seeking channels by which
they could become involved, as scientists, in the political process.
werskey3 has described the activities of 'reformist' and 'radical'
scientists of this era in 'insider' and 'outsider' politics.4 Also from
this era came 13ernal'ss plea for a planned science responsive to
social needs.
This concern with the public role of science, coupled with the
dramatic rise in the status of the scientific profession that resulted
from its war-time achievements, provided the basis for an ever
growing post-war involvement of scientists in social and political
affairs. In the realm of 'technical' policymaking, politicians and
government bodies actively sought the advice of scientists. For their
part, scientists showed an increasing willingness to become involved
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in essentially political processes either b y inside channels, as government advisers, o r through 'outsider' organizations dedicated to issues
such as social responsibility in science o r environmental protection.
Generally it is for their specialist knowledge of certain areas of
technical and esoteric subject matter that scientists' advice is sought.6
As Barnes notes in another context, 'the scientist enters "outside"
situations as a transmitter of expertise not as a participant in a debate
o r critical c ~ n f r o n t a t i o n ' . The
~ scientist provides the 'scientific facts'
relevant to a particular political decision o r public issue, t h e authority
of these facts resting on the accepted power and objectivity of t h e
scientific method. Furthermore this objectivity should ensure that t h e
same 'facts' would be obtained from any scientist, provided he had t h e
necessary competence. In short, t h e provision of scientific advice has
been considered as quite straightforward, offering problems for neither
the scientist nor the recipient of the information.
The first indication that there may be a flaw. in these
assumptions was provided b y t h e bitter conflict between
Lindemann and Tizard over advice t o the British War Ministry.'
Since that time, with t h e growth of the public role of the
scientist, there has been a corresponding increase in the frequency
of public dispute between scientist advisers. A number of attempts
have been made to provide an explanation of the problem of
conflicting expertise. Gilpin reached three general conclusions in his
account of the disagreement amongst American physicists
concerning t h e feasibility of monitoring an atomic weapons test-ban
treaty:
1 ) that the inaascientist dispute over nuclear weapons policy is due in
large part to the scientists' sense of social responsibility;
2 ) that in matters of high public policy political and technical factors are
often too intertwined to be isolated from one another in the advice of
scientists;

3 ) that the non-technical assumptions of scientists legitimately and
frequently become part and parcel of the scientist's advice. As a
9
consequence of these facts the problem of conflicting expertise has arisen.

Similarly Mazur has argued that t h e political context of public controversies crucially affects t h e advice that scientists give.' It is important
t o note that the argument is not that the scientific component of a
scientist's advice is open to political influence b u t that this rational
and objective information cannot be separated from non-scientific
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(i.e. 'political' - usually meaning 'irrational') elements.
The view that non-technical assumptions are part and parcel of
scientific advice has been rejected by those who see conflicting
expertise as a dangerous challenge to the status of science and the
credibility of scientists. Provided advice is limited t o questions 'within
the competence of science', the claim is made that it should be of the
same certainty as that which typifies propositions within science. This
view is illustrated by the comments of Scorer, writing as pollution
expert:
An obstacle to good decision-making is disagreement among the experts
on technical matters. This does not arise because of genuine disagreement
. . .given the opportunity to discuss the question almost any group of
scientists would come up with an agreed statement on the state of human
knowledge on the subject and probably some recommendations on their
degree of certainty. The disagreements arise because scientists are enrolled
in opposing camps before they have had a chance to get together.'

'

A similar argument, albeit in a more extreme form, can be found
in the controversial report prepared by the Operations Research Society
of America on the debate over anti-ballistic missile defence which
occurred in the United States in the late sixties.' It sets out a code
of conduct which demands the stringent separation of the adviser's
'scientific and objective' activities as an analyst and his activities as an
adversary.
The pressures of moral and political preferences are great, but as long as the
issues can be resolved by techniques which scientists agree are the right ones
the dangers are not great.

Thus if adequate data are available there should be no possibility of
disagreement because the use of 'operations research' methods will
allow the advisers to reach an 'unquestionable consensus'.
These two camps are opposed concerning the feasibility of
separating the technical and non-technical elements in scientific advice;
however they are unified in sharing the assumption that conflict and
dispute are to be explained in terms of the political views, the bias,
o r the 'irrationality' of one or more of the disputants. The possibility
that there may be genuine scientific grounds for disagreement between
different scientists is not admitted. Even Nelkin, in her otherwise
admirable analysis of the role of technical advice in the public
controversies over the siting of a nuclear power plant on Cayuga Lake
and the proposed construction of a new airport runway in ~ o s t o n , '

352

Social Studies of Science

implicitly rests the conflict between experts on their 'political views'.
This focus may reflect the predominant orientation of studies of
science by political scientists. In general they have adopted the
positivist assumption that scientific knowledge is an unproblematic
reflection of reality and concerned themselves almost exclusively
with the administration of the scientific institution, with the simple
implicit aim of maximizing gross knowledge production. Blume has
criticized this approach and noted that 'attempts to assess the impact
of political institutions and political ideology upon science have been
limited largely to studies of the aberrations of Stalin's ~ u s s i a . ' . ' ~
In the light of the post-Kuhnian developments in the sociology of
scientific knowledge,' w e claim there is a need that analyses of such
issues as the basis of conflict between experts, and the relationship
between political institutions and the scientific community and its
subgroups, be informed by a conception of scientific knowledge n o t
as absolute or given, b u t as socially constructed. The consequences
of such a perspective are considerable and will need detailed
explication. More immediately, the possibility is admitted that science
is differentiated, to the extent that scientists working within widely
separated specialties can o n strict scientific grounds reach genuinely
opposed conclusions, and that the heat of disputes between experts
may be an indication of attempts by competing groups of scientists
t o establish their professional authority over a particular issue o r area.
At the same time as adopting this neo-Kuhnian perspective, it is
important that sociological analysis of the production and use of
scientific knowledge takes full account of the 'incorporation' and
'industrialization' of contemporary science1 and avoids the implicit
assumption of a closed social system. This paper represents an attempt
t o unite these perspectives in the analysis of particular instances of
conflicting expertise.

THE SCIENTIST AS A PROFESSIONAL
Recognition of the socially constructed nature of scientific knowledge
requires that an analysis be made of the factors which affect the
particular knowledge the scientist-adviser chooses t o draw upon in
presenting his advice. This choice will be influenced b y the values of
the various social groups of which he is a member. Consequently, the
analysis of conflicting expertise can be related t o the more conventional
sociological analysis of the scientist as a professional. The formation
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and expression of public attitudes by the scientist can b e considered
to b e a manifestation of professional role-behaviour appropriate to
dealings with 'outsiders'. 'Role' has been defined by Goffman as 'the
activity that the incumbent would engage in, in terms of the normative
demands upon someone in his position'.1 The normative framework
within which the scientist works contains components pertaining t o
cognitive and technical standards, t o everyday practice, and t o extrascientific dealings. Thus the scientist will advise and inform outsiders
in conformity with a professional ideology.'
The nature of the role-behaviour and ideology is, in turn,
predicated by the professional identity and hence, professional situation
of the scientist. However, not all scientists will have the same
professional situation o r professional identity. The multiplicity of
professional identities available to scientists is a function of the
hierarchical sub-division of the scientific community along dimensions
of cognitive specialization and occupational variety.19 The
differentiated nature of the modern scientific community ensures that
the particular professional subgroups within it will each subscribe t o
somewhat different sets of norms considered appropriate t o the extrascientific dealings of its members. The analysis is further complicated
by the fact that scientists usually belong to more than one such social
grouping and consequently have a choice of role and ideology; f o r
example, an academic scientist potentially may belong t o one or
more small specialist communities, a wider disciplinary community
and the even wider community of academic scientists in general.
What sort of roles, therefore, does the scientist adopt in his
relationships with outsiders? The first type we must consider is that
related t o t h e specialist community of which he is a member." The
specialist community holds a monopoly of information in a
definable area of scientific expertise, b u t as ~ u h nhas
~ shown this
information cannot be viewed simply as a conglomeration of raw facts
and theories available for ready distribution t o the outsider. Facts
are ordered, sorted and interpreted within the theoretical framework
currently shared within the specialty. Thus even specialist information
o n technical matters, widely regarded as the most neutral and
'objective' form of scientific advice, will be predominantly determined
by a specialist ideology that is exempt from empirical test.
Secondly, w e may consider the scientist as a member of t h e wider
scientific community, which itself shares certain ethics, values and
attitudes. In this case the scientist operates qua scientist rather than
qzla specialist, and the authority his advice commands will reflect

'
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t h e general status of scientists at t h e time. In Elliot's terms the role
adopted is that of a 'status professional' rather than an 'occupational
professional'.22 In this case it is t h e norms of the scientific profession,
rather than those of the specialist subgroup, which should influence
most the counsel that scientists give. However, the tendency of
scientists t o combine 'specialist' and 'professional' roles without
distinguishing between them is a frequent cause of confusion. This has
been well illustrated by Reiser's analysis of the US Congressional
hearings o n smoking and lung ~ a n c e r . ~
Political scientists have in general perceived the function of the
scientific adviser primarily in terms of these two roles. However, this
simple duality is applicable only to academic scientists. In reality, of
course, science is one of the most 'occupational' of professions. As
'
pointed out, many science
Cotgrove and BOX^^ and ~ l l i s ~have
students do not internalize 'the ethos of science' but employ their
scientific qualifications in a purely instrumental way in order to
fashion careers in industry or government service. If w e include these
scientists, as seems sensible, among the actors in the public and
political discussions concerning science-based issues it becomes
clear that w e must also consider the effect of occupational
differentiation within science o n the provision of scientific advice.
Academic, government and industrial scientists operate in widely
different institutional settings, with differing norms of behaviour,
differing modes of advancement and different peers. It is, therefore,
not unlikely that they will tend t o adopt different perspectives
concerning those issues of public concern o n which they may advise
and inform. This proliferation of occupational subgroups within
'science' may well result in further sub-division of the broader
specialist and professional roles.
This differentiation and stratification of the modern scientific
community along cognitive and occupational lines provides a basis
for an explanation of the high incidence of conflict between
scientists over issues of public concern. In order to justify and develop
this argument we will examine in detail the case of conflicting
expertise over the safety of environmental lead concentration; the
controversies over environmental irradiation standards and the United
States ABM system will be drawn on for illustrative support.
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THE PROBLEM O F ENVIROMENTAL LEAD LEVELS

Before the last decade little interest was shown by toxicologists in the
possible dangers of lead levels in the circumambient environment.
Classical work o n lead poisoning centred around two areas:
1 ) The mechanism of and treatment for acute poisoning resulting
from t h e accidental ingestion of massive amounts of lead.
2) The problems resulting from the exposure of workers in the
lead manufacturing industries, particularly lead alkyl production,
t o environments high in lead.

The first notable departure from these approaches was contained in
work carried o u t in 1949 b y Monier-Williams concerning the role and
dangers of trace elements in food.26 Williams warned:
It cannot be emphasised too strongly that in discussing the amount of lead
which may be considered as negligible in food, consideration of toxic limits,
as far as these are defined by t h e appearance of poisoning, is beside the point,
and tends t o obscure the real question. What we want t o know is not so much
t h e toxic limit, as the safe limit, if indeed any limit, however small, for a
cumulative poison can be considered safe.

These conclusions elicited little response at the time and doubts
did not begin to reappear until the late 1950s when an American
committee jointly representing the petroleum industry and the US
Department of Public Health considered raising the maximum amount
of lead alkyls allowed in petrol.2 While the committee felt that an
increase would not constitute a public health hazard, they noted that
'a conclusive answer is impossible a t the present time because of lack
of medical data'. As a result the permissible levels of lead in petrol
were raised. However, in the early 1960s the discovery by analysts
of unexpectedly high levels of lead in roadside vegetation confirmed
t h e possible existence of a problem.2 Thus in 1965, the President's
Science Advisory Committee reported,29 somewhat uneasily, that,
while present levels of lead were not apparently causing disability,
'the margin of safety between present levels and deleterious levels is not
certain'. In the same year a scientific paper marked the opening of a
full-scale scientific, and later public controversy. The paper30 by
Patterson, a geochemist, argued that citizens of America and other
industrialized counnies were being subjected to 'chronic insult' by
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environmental lead. Acrimonious debate as to the validity of such
conclusions ensued, and has continued since. Although initially
confined to the scientific press it spread rapidly t o popular scientific
journals and the national press. In addition it has inspired books,
television programmes and government reports.
At least partly as a result of the escalation of the controversy into
the public and political arenas, advisory and legislative measures t o
control environmental lead concentrations have emerged.3 These
include new health guidelines for permissible levels of lead in the air,
reduction of permissible levels of lead in petrol in many countries
and, recently, revised World Health Organization levels of the maximum
permissible levels of lead in water.

THE ISSUES INVOLVED IN THE CONTROVERSY
Before examining the bases of conflicting expertise concerning
enviromental lead contamination it is necessary to outline the
substantive content of the controversy. Four 'key questions' have
been identified as being a t the heart of the disagreement.32
(a) Has the rate of environmental lead contamination increased
in recent years?
(b) Does the rise in environmental lead contamination necessarily
result in an increase in the average human body burden?
(c) Has t h e body burden of lead increased in recent years?
(d) Does long-term, low-level exposure t o lead damage health?
It is these questions that have so sharply divided scientists during
t h e lead debate. As a US Public Health Service official remarked:
Some maintain that a large segment of the population is already perilously
close to the threshold of lead toxicity as a result of environmental exposure;
others take an almost diametrically opposed view.33

A t one end of the spectrum Patterson and his closest supporters have
argued that the answers to each of these questions is 'yes'. This school
of thought suggests that modern environmental lead levels are, largely
as a result of atmospheric pollution, many times that of natural levels
and increasing rapidly. In addition, they claim that, as a result of this
increase, average lead concentration in the bodies of modern industrial
man is many times the natural lead concentration in human tissues.
Finally, they warn of the likelihood of chronic, low-level damage t o
health as environmental contamination and body burdens increase.
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At the other end of the spectrum, a substantial group of scientists,
largely occupational hygenicists and other medical scientists, have
insisted that the answer to each of these questions (with the possible
exception of [ a ] ) is 'not'. This school of thought is exemplified by
T.J. Haley's paper,34 published as a rebuttal to Patterson's work.
The paper concludes:
It has been shown that the U.S. population is in lead balance and that the
old causes of acute and chronic lead intoxication have been reduced t o very
low levels by changes in technology. Lead body burdens have been
maintained at the same level for the past thirty years regardless of the fact
that there has been a 2.5 fold increase in the use of leaded gasoline. The bulk
of lead has been obtained from the food chain, not by inhalation from the
atmosphere. Although lead is present in the inhaled air . . . only an extremely
small amount contributes to the body lead burden. Body defence mechanisms
make it highly unlikely that environmental lead could induce lead insult in
the population. The supposed chronic lead intoxication from environmental
contamination is myth not fact.

These two viewpoints - the one emphasizing 'sub-clinical hazards'
and the other emphasizing 'clinical safety' - represent the extremities
of the spectrum of opinion.The controversy attracted the attention of a
wide range of scientists, including chemical analysts, ecologists,
botanists, agricultural scientists and medical scientists, who took up
stances of varying opinion and intensity. As the issues raised health
questions, many physical scientists were only marginally involved,
whereas medical scientists, particularly those whose work was clinically
oriented, were highly committed.
An examination of Patterson's paper,35 reveals that the author
attempted to introduce new cognitive and technical elements36 into
the study of problems related t o t h e health aspects of environmental
contamination. Techniques derived from geochemistry, Patterson's
own particular specialty, were employed, and these in turn generated
new kinds of data. The main target of Patterson's attack was the
medically important concept of a 'threshold' below which lead levels
in human beings were considered innocuous due to the maintenance of
a 'lead balance' by the excretive mechanisms of the body.3
In this view, lead poisoning occurs only when the body's defence
mechanisms are overwhelmed by massive amounts of lead. This concept
had been successful in reducing poisoning amongst workers in high
lead environments and had been elevated t o paradigmatic status b y the
research of R.A. ~ e h o e and
~ his associates from the 1930s onward,
providing the basis for most of the work in the field of lead toxicology,
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particularly within occupational toxicology. This cognitive structure
was derived from the methods and expertise particular to medical
scientists, depending as it does on the identification of clinical
symptoms of lead poisoning and correlation with lead concentrations
in blood and urine, the latter data obtained by fairly elementary
methods of analysis. It followed also from this paradigm that lead levels
in the tissues of the general population, who were not exposed to
abnormal amounts of lead, were to be considered as 'natural' - being
safely maintained by the body's defence processes.
In contrast, Patterson used the methods of geochronology to
calculate biospheric lead levels in the pre-industrial era, from which he
concluded that 'natural' lead levels, as found in pre-industrial man, were
approximately one hundredth of those found today. In this way he
attempted to redefine the concept of 'natural levels', emphasizing that
the term as used by the threshold paradigm meant only 'currently
typical' levels. In addition, Patterson supported his conclusions by
gathering together various pieces of medical research, much of it by
Russian authors, which did not conform to the standards of the
threshold paradigm and which had been discounted, or at least ignored,
by the scientific community.39 He concluded with a direct attack on
the threshold concept:
The acceptance of typical lead levels in humans in the United States today
as normal and therefore as safe o r natural is founded o n nothing more than
an assumption that these terms are equivalent. On the contrary . . . the 0.25
ppm level of lead in blood, which has been and still is regarded with illfounded complacency actually seems t o lie between the average natural
concentration of 0.002 ppm and an acute toxic threshold of 0.5 t o 0.8 ppm.
This suggests clearly that the average resident of the U.S. is being subjected
t o chronic lead insult. The threshold for damage concept, as applied t o lead,
is an illdefined opinion unsupported by any e ~ i d e n c e . ~ '

THE CONDUCT OF THE CONTROVERSY

The controversy bears all the marks of a conflict between selfcontained systems of belief; lacking concepts and terminologies in
common, the protagonists tended to 'talk through' each other.4 The
conventional response of occupational toxicologists was the wholesale
dismissal of Patterson's approach coupled with a restatement of the
threshold paradigm. Thus Machle, an associate of Kehoe, wrote:
Many clinical and physiological investigations reported in the last thirty years
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have failed to reveal one iota of evidence that existing levels of lead exposure
pose any immediate threat to urban populations. . . there is scarcely an
element common in man that does not exhibit a critical threshold for
damage. Fortunately, many of these levels, including lead, have been
established and accepted?2

As one commentator perceptively observed:
The crux of the problem is that the classical concept of acute lead toxicity
lacks terms to answer Patterson's arguments. There is no recognition of low43
level damage, lead poisoning is defined by clinical signs and symptoms . . .

Only o n very few occasions did occupational toxicologists attempt
t o argue o n the basis of particular empirical issues arising from the
'environmental' paradigm. When they did venture empirical evidence,
they found themselves on unfamiliar ground and were consequently
vulnerable. Thus
produced a selection of published data
which he interpreted as indicating that environmental and body lead
levels had remained constant since about t h e 1930s. In contrast the
scientists w h o inclined towards Patterson's views, many of whom were
physical scientists with expertise in analytical methods, interpreted the
results as indicating a well-stablished exaggeration of lead values by
earlier analytical techniques.4 These different interpretations of lead
concentration data clearly have their origin in the different cognitive
and technical standards of the specialties of the disputants; in
particular, the analysis of the medical scientists reflects their traditional
utilization of analy rical techniques in a purely 'tool-using' ~ a p a c i t y . ~
This type of clash on substantive issues was not, however, typical
of the controversy. In general, occupational toxicologists responded
to Patterson's attack in two related ways, both designed to stigmatize
the environmental paradigm as inapplicable t o medical matters. Firstly,
they mobilized the full weight of their professional authority behind
toxicological orthodoxy. This type of response is illustrated most
convincingly by the statement which appeared in the British Medical
when the environmental arguments were gaining
Journal in 1968;
ground. The statement, which was signed by an international Clite
of toxicologists, flatly declares that adult blood lead levels of up t o
0.8 ppm are 'acceptable'. Two sorts of function may b e ascribed to
action of this form. Its external function is t o persuade and reassure
public and clients in order t o maintain the professional authority of the
group with regard to that aspect of the public good for which it is
implicitly held responsible. Its second and internal function is to

ale^^^

'
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underline cognitive orthodoxy and so to discourage deviance amongst
toxicologists.
The second aspect of medical response, which was designed to
achieve identical ends, consisted of a denial that environmentally
trained scientists had any competence to discuss matters that were
essentially medical. A typical comment was that made b y a
toxicologist in the process of criticizing the editors of Archives of
Environnzental Health for allowing publication of Patterson's original
paper: '. . . The kindest thing you could have done f o r this young man
was to have advised him to stick t o his own area of competence'.48
Another remarked that Patterson 'had confused competence in geology
with competence in biology and has used geochemical data t o draw
curious biological inference^'.^
This denial b y occupational toxicologists of the 'environmentalists"
cognitive competence is clearly bound u p with a reassertion of their
o w n professional authority as arbiters of such matters." Thus, in a
reply to an article by the chemist Bryce-Smith, the toxicologist
Williams wrote:
Before being considered expert in a discipline it is usual to undergo training
and t o undertake original work; it is also usual to produce evidence before
publishing hypotheses. Bryce-Smith says he is like a commentator at a football match - a game he has never played, as an organic chemist with no
training in toxicology, epidemiology or statistics . .

Bryce-Smith's reply was equally acrimonious:

. . .Williams attempts to present an industrial view o n what is a problem
primarily outside industrial medicine. The preposterous nature of some of
his assertions and the general non-constructive tone of his article do not
encourage one t o treat this polemic as a serious contribution t o the debate.52
It will b e apparent from the above discussion that, in the course of
the controversy, disagreement over the validity of rival sets of cognitive
and technical norms is intertwined with conflict over professional
norms. Scientific research in occupational toxicology is bound u p
with the practice of industrial medicine. The two share the same
subject matter, the same need t o cooperate with employers and,
frequently, the same personnel. Academic occupational hygenicists
generally operate as consultants to industry and maintain collaboration
with their industrially practising colleagues, with a resulting lack of
separation of peer groups.5
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In a real sense, therefore, industry and the public health service
(which rely o n industrial medicine in the formulation of regulations
dealing with working conditions) are 'clients' of occupational
toxicology. As a result, professional behaviour is regulated by a set
of norms which have emerged in order t o stabilize and safeguard the
professional-client relationship.54 It was these norms that came under
attack from other scientists who considered, in effect, that they were
inimical to a rational resolution of the problem, and the interest of
society as a whole.5 Thus Patterson wrote in response t o his critics:
It is becoming increasingly difficult f o r industrial toxicologists and
occupational health physicians to act as chief judges tn these matters. If
they wish to minister t o the health of millions exposed to pollution they
face the hard eyes of men who understand the differences between a
scientific activity and its utilization for a purpose, of men who cannot be
deceived into believing that the purposes of industry and public health
are parallel rather than opposed, and of men in basic research disciplines in
the universities who will compete determinedly with them for the right to
guide the views of the Public Iiealth Service. It behoves industrial
toxicologists and physicians in occcupational health n o t to respond t o this
challenge as if their heritage were being stolen, but to reflect whether they
have renounced i t . . .56

These exchanges typify much of the controversy, in which attacks
o n opponents' competence, accusations of data manipulation and,
lately in the US, court actions for defamation have all occurred. There
is precious little evidence of the disinterestedness and universalism held
by Merton t o be the e.hos of ~ c i e n c e . ~Rather, the violence of the
controversy suggests conflict between two groups dedicated to distinct
integrated sets of professional and cognitive norms and determined to
gain or maintain respectively their professional authority over an
issue. As Elliot has observed:
The patterns of thought and activity which develop in a profession are
supported internally and externally by its own structure and the relationship
it has established with other organizations and associations. Not only careers
and economic interests are at stake, but also established patterns of thought
and ways of approaching the world.58

It thus appears that the difference in technical, cognitive and
professional standards, and the way they are mixed between the rival
sets of experts provides an explanation f o r the conduct of the
controversy and for their inability, a t least in the short term,59 t o
reach any form of consensus.

362

Social Studies of Science

CONCLUSION

We have been able t o show that the controversies associated with the
environmental lead levels, low-level radiation and the ABM system
have a number of common underlying causes. In particular, the conflict
between various groups of scientist experts has been related t o
cognitive and occupational differentiation within the scientific
community - that is, to differences in technical and cognitive
standards andlor professional norms between different subgroups of
scientists.
This focusses interest o n the formation and maintenance of what
might be called the ideology60 of particular groupings of scientists.
There has been relatively little empirical investigation of this
phenomenon, though studies of American psychiatrists61 have
identified three conflicting ideologies within psychiatry, based on
whether the problems of the mentally ill are seen as being of physical,
psychological or social origin. The first two viewpoints are firmly
established and are supported b y an educational and organizational
infrastructure, but the socio-therapeutic ideology appears t o be much
less well developed. Strauss found that differences in ideological
position could be related to differences in training, in links with professional organizations, and in occupational situation in different
institutions. For example, the constraints of large-scale mental hospitals
(large case-load) served to emphasize an ideology which stresses the
physical basis of mental illness and the use of drug therapy as a form of
treatment. In contrast, psychoanalysts in private practice are oriented
towards the needs of single fee-paying patients, and as a result stress the
psychosocial basis of illness and therapies based on intensive, long-term
personal analysis. Strauss also points out ways in \uhich differences in
ideology extend into wider points of view. Different psychiatric
ideologies involve not only differing cognitive content (that is, differing
'scientific' facts and theories) and therapeutic practice b u t also
'different views o n the morality of different types of treatment and o n
the general role and responsibility of the psychologist'. In effect,
ideology forms an integrated normative system governing n o t only
practice but also scientific and professional belief. The analogy between
the conclusions of these studies and the analysis of conflicting
ideologies in the lead and radiation controversies needs little
elaboration. In a similar vein, a study of a cancer research institute6'
revealed marked differences of ideology between workers oriented to
medical practice and those oriented towards pure science. The former
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adopted a 'therapy' ideology stressing empirically developed therapy
techniques, the latter adopted a 'basic science' ideology stressing
fundamental scientific problems. The differences were correlated to
differences in training, specialization and occupational role.
This ideological differentiation provides the basis f o r conflict.
But with the fragmented structure of modern science, scientists in
different specialties are relatively isolated. The overlap of cognitive
authority o n particular problems may lead to collaboration between
the specialists involved and the emergence of a new cognitive consensus
with its consequent social institutionalization. On the other hand, if
the specialties possess strongly established professional and cognitive
structures their interaction may take the form of a bitter conflict
exemplified by the cases discussed in this paper. This form of conflict
may occur in the case of 'purely' scientific matters or i t may involve
those science-based questions of public concern discussed above.63
The fact that such issues are broad in scope, containing a multiplicity
of variables, tends t o ensure that they cannot be confined within the
cognitive province of any one group; and, in addition, the prevalence
of considerable empirical uncertainty allows the conflicting cognitive
structures to exist in a state of stalemate. The violence of the dispute
over professional hegemony is only increased by being carried o u t in
t h e public arena where the status of the professional groups involved
can b e seen to b e under challenge.
Thus, whether a scientist, as a specialist, offers his accredited
opinion via 'insider' o r 'outsider' channels, his perception of the
problem and the knowledge he can offer t o resolve it will be structured
by a cognitive and professional framework. Even in the role of 'status
professional' his views will not be free from sub-group ideologies.
Hence analysis of scientific 'advice' will need t o take full cognizance
of the differentiated nature of the scientific community and the
consequences of this differentiation for the knowledge that is
produced. Indeed, this claim can be extended in general t o 'political'
analysis of the scientific community and its operations.
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