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The Formation of the Identity as a Scientist

This article sets out to explore the social
worlds in which students are involved as
they learn to participate in contemporary
scientific enterprise. My primary focus is on
the way that this social experience turns
scientific knowledge and the means of
grasping and utilising it into a a personal
reality for the individual scientist, a reality
which is otherwise removed from personal
intelligibility by social barriers of expertise,
both for those about to enter research train-
ing and for those who never have the op-
portunity.

The power which sustains continuing con-
tribution to the scientific enterprise resides
in the fact that scientific knowledge is a per-
sonal reality within which the scientist comes
to identify his action as scientist with both
what he wants to do, and with the socially
reinforced support of who he is. | am thus
concerned with negotiation between the sub-
jective meanings of action for individuals, and
the objective meanings (or those which are
shared and perceived as external to individ-
ual intention) within scientific enterprise.
What becomes ‘scientific knowledge’ is ulti-
mately the product of individual action and
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constructions of meaning, so to understand
the social premises of, and parameters to
this knowledge, we must start with an anal-
ysis of the way in which this negotiation de-
fines and sustains a particular definition of
reality, and, therefore, the way in which it
also closes off alternative formulations of
what reality is seen to be.

The personal identity of the scientist de-
velops in interaction with other scientists; it
is they that form the corpus of other ‘profes-
sionals’ that legitimate the validity of one’s
own research products, therefore of one’s
own action — and through this, of oneself. At
the same time, it is through this interaction
that the meaning of science as a body of
legitimated knowledge is formed.

As a knowledge system, science consists
of a collection of symbolic constructions that
refer to ‘reality’ or inferred structures and
laws within it; it is supported by legitimated
techniques for testing whether these sym-
bolic constructions work. What enters sci-
entific dialogue is a product of what scien-
tists experience within the laboratory — even
abstract conceptualisations have a reference
point in an experienceable reality; but the
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form of what is taken as valid experience is
narrowly circumscribed by what the scien-
tist has learnt through his socialisation into
science; and what ends up in the literature
is mediated by mores that govern what can
be presented.

What is legitimated by other scientists as
knowledge thus depends on what ground-
rules and assumptions they share about
how reality should be defined and tested:
these are the ‘objective’ meanings of sci-
ence — consensually shared but with a life
of their own, independent of the individual
contributor's owns subjectivity. My purpose
is to try and grasp, through an examination
of socialisation into science, the way in
which this objective level of meaning con-
straints action as individual scientist, and in
turn is sustained by this action. This hope-
fully will help to make a a little more trans-
parent the connections between the reified
appearance of ‘scientific’ knowledge and its
base is social action, cultural meaning and
ideology.

The analysis thus attempts to demonstrate
the social dynamic that sustains in our cul-
ture a belief in what Habermas (1972: 4) calls
‘scientism’, i.e.’the convictions that we can
no longer understand science as one form
of possible knowledge but rather must iden-
tify knowledge with science’. Scientific know!-
edge does assume a reified certainty in our
contemporary world, particularly to acting
scientists. This reification is fundamentally
a product of the closing off of realms of ex-
perience and self-reflection in the education
of people who become scientists: it is they
who sustain in their own actions the mean-
ing and products of contemporary scientific
enterprise.

My approach attempts to be ‘interpretive’,
a perspective introduced into sociology of
science by Law (1974) and Law and French
(1974). it moves from an individual to an in-
stitutional level of analysis by examining the
interactions between the two. Table 1
presents in schematic form the stages of
primary socialisation in childhood and of
secondary socialisation into science in which
the following discussion is based.
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The Social Derivation of Meaning — a
General View of Primary Socialisation

Meaning and social action

My starting point is a general view of social-
isation as the internalisation of meaning
through action. Basic to the present perspec-
tive is a recognition derived from Mannheim
(1952) that within any social action a variety
of levels of meaning may be expressed, as
the action is viewed, for example, from the
standpoint of participant, immediate observer
or retrospective observer. Purposive action,
perception of potential reaction, and reac-
tion itself are set within the interplay of all
levels of meaning residing in the phenome-
na. Mannheim highlights interplay between
three levels of meaning in action: 1) expres-
sive meaning, which directly involves the
intention of he social actor; 2) objective
meaning, which can be grasped without any
knowledge of the intentions of individuals
taking part in the social process, because
objective meaning lies in ‘structural laws of
the object itself’; 3) evidential or documen-
tary meaning, in which, either as actor or
investigator, the overall meaning of a unique
social action is grasped by its relationship
to other elements of one’'s experience, al-
lowing its intelligibility as ‘evidence’ of a wider
generalisation or construction of the world.
Evidential meaning thus requires a synthe-
sis between one’s own attachment of per-
sonal or expressive meaning to action, and
the objective meaning of that action per-
ceived to be shared by others.

A symbolic interaction view of socialisafion

Before going on to demonstrate the social
derivation of the specialised meanings of
science for scientist actors, i will attempt to
trace from a symbolic interaction theory per-
spective, how the individual learns tc con-
struct the meaning of his socially mediated
world, and specifically the objective mean-
ings of his experience within it. Each of the
concepts developed here will be used to
analyse the process of socialisation science
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Table 1. Key factors in primary and secondary socialisation into science.

PRIMARY SOCIALISATION OF THE

—»

CHILD INTO THE LAY CULTURE

CHARACTER OF
SOCIALISATION

STAGE IN
DEVELOPMENT

IMITATIVE

PLAY OR
DISCRETE ROLE-
PLAYING

GAME-PLAYING
OR COMPLEX
ROLE-PLAYING

INTENTION
AND ACTION

The establishment of a largely
passive synthesis about the object
world

FUNCTION FOR
MEANING

Unexamined entry of cultural
values ahout the object world
into what subsequently
remains a passive synthesis

Evidential construction
of cultural meaning,
drawn from immediate
expetrience of the
appearances of discrete
others.

Evidential construction
which abstracts from the
separate appearances of
a variety of others - entry
of ideal typical
construction of
anonymous others.

Direct experience of the
object world through the
pragmatic motive.During
the child's development,
action in the world is on-
going; the pragmatic
motive welds meanings
derived from socialisation
into action.

studies experience as they move into the
specialised sub-world of science.

Mead's theory: The learning of social
meaning is fundamentally a product of the

SECONDARY SOCIALISATION INTO THE
PROFESSION OF SCIENCE

A re-opening of former passive synthesis about

the object world

STAGE IN
DEVELOPMENT

IMITATIVE -
undergraduate
training

PLAY OR DISCRETE
ROLE-PLAYING -
interaction with the
supervisor as lacal role
model

GAME-PLAYING OR
COMPLEX ROLE-
PLAYING - balancing
‘professional’
expectation against the
immediately available
model of the supervisor

INTENTION AND
ACTION

FUNCTION FOR
MEANING

Undergraduate training as an

imitative stage: L earning through
imitation of the symbolic content

of science about the object world
and appropriate method for
examining this world.Anticipatory
socialisation towards the
profession of science.

Local role-mode! of supervisor:
Learning intersubjectively the
role-model of scientist: the
supervisor stands for the
profession.Contact with other
immediate present role-models is
very limited.

Interaction with the wider
profession: The basis for ideal-
typical models of action-as-
scientist. Learning expectations
of the anonymous others who
form the body of he 'profession:
these expectations must be met
in day-by-day behaviour, as
anonymous representatives of
the profession will examine the
thesis at he end of training.

Direct experiences of physical
reality within the constrained
world of experience as_
scientist. Active synthesis by the
student scientist is required in his
experimental work. As
manipulation of this constrained
reality works, meanings of the
profession are brought in to
action within the object world of
science.

development of an individual's conception of
himself. An individual's self-conception is a
product of social interaction. The child sees
himself in the ‘looking glass’ which is held

55



SCIENCE STUDIES 1/1995

up most intimately by his family, and at a
somewhat greater distance by peer groups
of other children an by wider groups is so-
ciety. (Mead, 1934; Cooley, 1909; Laing,
1965) Interaction between the child and oth-
ers acts, then, as the means by which he
can come to an understanding of self. In
Mead’s view, interaction depends on the
sharing of symbols. For example, verbal
communication or the ‘significant symbolism’
of ‘Open the window! requires as Meltzer
(1972) points out, that ‘the pattern of action
symbolised by these words must be in the
mind of the speaker as well as the listener.
Each must respond to the words in the same
way. The child learns this symbolism through
social mediation his experience, though this
experience may be sensate experience of
his physical world.

The child’'s experience of the physical
world is mediated by the social interpreta-
tion of those around him. They add interpre-
tations to the physical meaning. The experi-
ence of the physical world has a social in-
terpretation component. Consequently we
have Mead’'s hypothesis of the mind which
views the mental emerging out of the organic
life of man through communication. It is
though this communication that self-concept
emerges. Accordingly, an individual may act
socially towards himself, just as towards oth-
ers. To act towards himself requires that the
individual sees himself as object and hence
in a relationship to others as objects. The
understanding of the relationship is achieved
by taking the roles of others, and seeing him-
self as others would see him though the fil-
ters of social meaning they share. In inter-
nalising their definitions of objects and
events, the child learns their definitions of
his own conduct.

Mead observes the child’s development
to flow through three basic stages of rope-
taking of 1) meaningless imitation, when the
child copies specific behaviours with but a
primitive understanding of their significance;
2) the play stage, when the child plays a dis-
crete pole modelled on a discrete ‘other’,
and when the child comes to perceive him-
self as object, and starts to direct activity
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toward himself; and 3) the game stage,
when the child starts to form a unitary con-
ception of self abstracted from the particu-
lar concrete roles of the others with whom
he is interacting: here the child must re-
spond to the intentions and expectations of
several people at the same time. From as-
sociation with others, in which consistency
of self is expected and reinforced, the child
builds up a ‘generalised other’ or reflection
of self with in the normative framework of
an abstract conception f a group and its like-
ly response.

To relate a symbolic interaction view of
child development to evolution in the child’s
construction of meaning, it is possible to see
interaction between levels of meaning, and
the welding of expressive with objective
meanings through increasingly abstract evi-
dential meaning construction, occurring in
the following way:

1) In the imitative stage consensual mean-
ings of the culture are written into child’s
framewaork for viewing the world and him-
self within it into his expressive meaning.
The child emulates the culturally deter-
mined ‘objectivations’ (Berger & Luck-
mann, 1971), the outward forms of which
communicate the inter-subjective reality
of other in relation to self, but without re-
flection on cultural alternatives.

2) In the play or discrete role playing stage
the child acts out roles of single discrete
others, requiring a synthesis based on
his construction of the evidential mean-
ing of the otherwise unique appearanc-
es of their individual actions. The transi-
tion from the simple copying of specific
actions to forming a purposive synthesis
in social action depends on his increas-
ing abstraction from that which is imme-
diately perceived, to relate this to com-
parable or contextual experience in
memory, or even maore deeply in experi-
ential frameworks that lie beyond con-
scious reflection.

In association with this stage, the learn-
ing of language, which symbolically rep-
resents and communicates experience of
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others, provides the mediation between
the child’s expressive intention and the
‘objective’ or consensual symbolic world
in which he is growing up. The language
which provides the material for a devel-
oping mind’s symbolic rehearsal of ac-
tion, focuses attention on what is cultur-
ally observed, defined and evaluated; it
shifts out attention those elements of
sensate experience which are not part of
a culturally shared ‘reality’. Thus cultural
meanings become constituted within ex-
pressive meanings as external and real,
for they provide the ultimate framework
within which a concept of self, and one’s
own reality and meaning, can be con-
structed. For the child, the culturally as-
sumed and prescribed meanings are per-
sonalified during this cognitive stage, and
are directly observable in the significant
others with whom the child comes into
immediate contact and on whom the child
must rely for continued physical and so-
cial survival.

3) In the game-playing stage of complex
role-taking evidential meaning construc-
tion is more abstracted form that which
is immediately perceived: instead of
providing synthesis between the sepa-
rate behavioural appearances of single
others, it requires synthesis between
the separate appearances of variety of
others. Underlying, but not immediately
intelligible in his perceptions of others, are
the frameworks of meaning that they
share. Ultimately within their culture these
lie below the surface of any dialogue.

In addition, as Schutz (1972: 163-214)
suggests, the less immediate and concrete
is the other to whom one is responding, the
more one must construct as an ideal type
their projected response to oneself.

As the child learns through evidential syn-
thesis what ‘one’ does in society, and re-
sponds to this construction of a ‘generalised
other’, he is. increasingly responding to an
essence or normative structure underlying
the separate behaviours of the particular
others with whom he comes into contact.

The development of a cancepts of self in-
volves awareness of this selfhood within
consensual definitions of reality and of mean-
ingful action that relates one to this reality.
The most powerful consensus circumscribes
the child’s whole conception of what is real,
for consensual definitions of reality are built
into his earliest framework of cognition on
the basis of which he learns to experience
the world, and even to reflect upon it and its
meaning. Consequently, the cultural consen-
sus he experiences becomes his own, a
basic construct in his personal identity.
Those elements of cultural consensus which
are further back in the child’s experience are
likely to remain the least examined, precisely
because they are so basic to the construc-
tion of sel-identity.

Cognitive synthesis and abbreviation

This view of the interplay between subjec-
tive, objective and evidential meaning con-
structions reinforces the conception of cog-
nitive synthesis by the ego presented by
Husserl (1960). He distinguishes between
‘passive’ and ‘active’ syntheses with respect
to the entrance of ego’s intentionality into
synthesis: in passive synthesis the object
constitutes itself in consciousness, not con-
sciously but anonymously; in active synthe-
sis, the object is productively constituted,
though on the basis of objects already giv-
en. Therefore, active synthesis involves the
construction of evidential meaning, where
intention is required to focus consciousness
through the stages of abstraction required
to do this. Passive synthesis on the other
hand, assumes prior construction of eviden-
tial meaning, which is most deeply anchored
in earlier direct sensual experience, the ob-
jective meaning of which is sedimented into
subsequent experience of the world. Passive
synthesis, though originally an active syn-
thesis at a primitive level of abstraction, thus
sets the basic frameworks and categories
within which the individual perceives the
world as an aduit. The social roots of physi-
cal object perception consequently are bur-
ied under subsequent social experience both
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at the micro-level for the individual, and at
the macro-level for the culture as a whole.

The re-opening of passive synthesis:
socialisation into science profession

The most interesting point of transition how
emerges between my preliminary discussion
of socialisation and the social construction
of objective meaning: the socialisation of
people into the ‘profession’ of science.' For
what the process of research training does
is to re-open the cognitive synthesis of ob-
jective reality for the student, to create,
through action on the world of physical ob-
jects, an active synthesis about objects which
formerly were perceived anonymously rath-
er than with reflexive intention. In the stu-
dent’s research experience, action as sci-
entist requires active synthesis with respect
to phenomena which are drawn from his
passive experiential world. Thus, the active
synthesis involved in action as scientist is
built on an already established passive syn-
thesis that has formed the base of experi-
encing the social and physical world. It as-
sumes the thinghood of the objective reality
that is consensually shared.

This active synthesis reinforces rather that
questions the culturally prescribed limits to
the meaning of knowledge and of its objec-
tivity. To show how this conservatism is built
into action as scientist and thus into the sci-
entific enterprise as a whole, | will now
present an analysis of socialisation in to the
science profession, and the way in which this
is parallel to but fundamentally predicated
on primary socialisation and acquisition of
meaning.

Secondary Socialisation in to Science?

The relationship between primary and
secondary socialisation

There are two obvious differences between
the secondary socialisation of students onto
science, and the general process of primary
socialisation and derivation of social mean-
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ing | have discussed above. The first is that
students are already adults by the time they
commence training to become scientists:
research training embodies secondary so-
cialisation or the ‘internalisation of institution-
al or institutional-based sub-worlds’, inter-
nalisation of a partial reality set within the
‘base world’ view that is the product of their
earlier primary socialisation (Berger & Luck-
mann, 1971: 158). Therefore, they have al-
ready built into their self-concept the cultur-
ally prescribed meanings attached to social
action, reality, and even the role of scien-
tists within their society. The second is that
whereas the child’s behavicur is guided by
the unformed question, ‘how do | become a
person in society’, the research trainee is
guided by the more precisely formulated
guestion, ‘how do i become a scientist’, a
specific role within society. Both questions
involve a quest for identity, but the second
is predicated on the first.

Channelling: Moving into science is not a
sudden shift out of the world of common re-
ality into separate institution-based sub-
world. Rather, it grows out of a seed of com-
mitment to intellectual life planted well back
in the experience of growing up in a wider
society. Immersion in the sub-world of sci-
ence is product of a sequence of socialising
agencies — the school, undergraduate sci-
ence education, research education — which
extracts the child from his ‘home’ in com-
mon knowledge, and with scant regard to his
social development outside a specific intel-
lectual domain channels him into a reality
increasingly dominated by science definitions
both of the world and oneself acting within
it. The journey toward this sub-world appears
to start at least well back in school and ap-
pears to be based on its attractiveness as a
world in which one is measured solely by
intellectual achievement, and where one is
free to be an individualist in this intellectual
sphere, untrammelled by the social regimen-
tation of others. Of course, this attractive-
ness is based on a supefficial ideal of the
real world of science. But, as with a child’s
idealised understanding of reality, for the
trainee scientist little but ideality is likely to
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surface above the mystifications that help
hold together the reality of scientific enter-
prise and safeguard it from impingement by
the lay culture.

The institutionally prescribed path that the
student moves along in his transfer form his
base world of common reality into the sub-
world of science, increasingly refines the
limits of action and reality definition towards
the highly specialised reality of science.
Whilst students may well experience a
sense of alienation in their educational ex-
perience — and a consequent questioning of
why am | here? why should I learn this par-
ticular content? — most *hang on’ if they can
keep passing. In this way they are promised
getting the degree that appears to promise
better life chances than if they fail. Outside
side-bets and institutional commitments
bind the student to remaining at the univer-
sity. Those for whom the conflict is oo great
are likely to drop out. Those who continue
into higher degrees are those who have
accepted the commitment and who have
already decided that ‘science should be my
career’. For them, by virtue of their demon-
strated success and therefore potential, the
outward bounds of personal identity as sci-
entist have been formed and remain as a
passive synthesis. The legitimation of these
boundaries is assumed within a culture
which accords to science an ultimate juris-
diction over the significance of common
knowledge.

We can discern the way in which the par-
tiality of the symbolic meaning of science
becomes sedimented into this evolving iden-
tity by examining the way in which wider
meanings of knowledge are closed off by the
structural boundaries to experience con-
tained in the institutionalisation students con-
front in their secondary socialisation into
science. Although set in a largely finalised
product of primary socialisation, the experi-
ence of the sub-world of science appears to
follow a parallel sequence to that outlined
for the individual’s earlier experience of so-
ciety as a child. Construction of meaning
follows a parallel path of increasing abstrac-
tion.

Undergraduate science education — the
imitative stage

Imitative learning: Within undergraduate
training the structure of courses and expec-
tations of performance require students to
become scientifically literate, to grasp the
symbolic content of science and demon-
strate they have learnt it. Students are gen-
erally examined, however, on their ability to
reproduce this symbolic content as it is pre-
sented to them, particularly in the one way
communication of lectures, and in the estab-
lished symbolic content of texts, which, as
Kuhn (1963) points out, are often the work
of eminent scientists whose commitment to
science ‘as it is’ is the more complete by vir-
tue of their personal status commitments to
the enterprise. Science thus presented is
exterior to the student’s own active interven-
tion in the world, and is logically prior to it.
The language and conceptual frameworks
of legitimate knowledge are given, and must
be internalised as such for one to act as a
scientist.

The student’s direct contact with action
as scientist is through practical experimen-
tal work, but this usually involves the imita-
tion of standardised procedures laid down
in detail in practical work notes. As is the
case for the child is his earliest learning of
social rules, the base for the undergradu-
ate’'s perception of the meaning of action
within the scientific sub-world is predicated
on imitation of the outward form or objec-
tivation of the symbolic content that lies
within scientist action. The imitation has a
developed social meaning (in contrast to
the child), but this is likely to primarily de-
rived from his relationship of these outward
objectivations to prior learning of the wider
social significance and location of scientif-
ic action, rather than on their intrinsic mean-
ing within the science sub-world. Thus the
assumption of meaning for the scientist
actor is predicated on wider cultural as-
sumptions about science which have been
removed from the reality of the internal
world of science by institutionalised barriers
of specialised expertise and mystification
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that separate the institution of science from
its cultural context.

Local role modeis: In making these intrin-
sic meanings intelligible, the student has
available to him a number of local role mod-
els of practising scientists who stand for and
in front of the profession as a whole. The
student’s contact with these role models tend
however to be distant, singularly task-orient-
ed, and mediated by the knowledge that the
person he is attempting to intersubjectively
grasp as a scientist is also the one respon-
sible for evaluating whether he has picked
up the scientific role and concepts correct-
ly. One can only make intelligible such a role
model by learning the symbolic representa-
tion of scientific reality as presented, remain-
ing at a distance, and projecting one’s own
frameworks of established meaning onto the
other,

Anticipatory socialisation: The structure of
assessment and reward ensures that those
who perform well in reproducing the given
exterior symbolism of science are likely to
come into more direct and relaxed contact
with these role models, and have a higher
chance of becoming scientists themselves.
Thus by effective imitation greater intelligi-
bility is promised. By virtue of the autonomy
institutionally accorded to scientists, it is
through these local role models that the pro-
fession of science assumes an attractive fu-
fure potential for oneself. In this sense, un-
dergraduate training represents ‘anticipatory
socialisation’ for what one later can become.

Consequently the structure of undergrad-
uate training in science encourages eviden-
tial synthesis between an ‘out-there’ cultur-
al meaning of what science is in society and
in ‘in-here’ meaning derived from imitating
what scientists have done. Copying without
understanding of the intrinsic symbolic mean-
ings ensures that if an intelligibility of one's
own action-as-scientist follows, it is deeply
set within the assumed meanings both cul-
tural and professional, that are ‘objectively’
attributed to scientist action. The base of
scientific knowledge thus remains opaque,
subsumed into a largely passive synthesis
that furnishes the foundation on which sub-
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sequent experience of action-as-scientist is
predicated.

Research training in science — the stage
of active synthesis

In conducting research himself, the student
moves within research training into an ac-
tive synthesis between his own action-as-
scientist and the objectivations of what ac-
tion-as-scientist means within the sub-world
of science. He becomes involved in the cre-
ation of knowledge rather than with the pas-
sive reproduction of what already has en-
tered the content assumptions of scientific
enterprise. Consequently, the research stu-
dent is involved usually for the first time in
social exchange with the profession of sci-
ence that lies anonymously outside the lab-
oratory walls of his own direct experience.

The shift from passive to active synthesis
appears a natural and unquestioned one, a
further stage along a continuum of experi-
ence. The student brings into this active syn-
thesis the baggage of meanings already ac-
quired through imitative modelling of the
symbolic world of science, baggage which
remains unopened, a passive synthesis
deeply underscored by a wider cultural be-
lief in the legitimacy of scientific enterprise
and therefore of the institutionalised path one
must follow to become part of it.

To demoenstrate which realms of symbol-
ic meaning are opened and which are closed
or represented in a fiercely abbreviated and
partial way during research training, | will
examine the apparent consequences of the
structural features surrounding three aspects
of research education. These are: speciali-
sation; role models available to to students;
and conditions of interaction with the wider
professional science. Within these structures
we can see how the professional meanings
of science come to ground in the student’s
direct experience of conducting research.

Specialisation: Students are generally re-
quired to conduct Ph.D. research in a highly
specialised cell on man’s total wisdom, and
not to relate their work to other disciplines
or broader human wisdom. in addition, stu-
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dents appear to enter their particular spe-
cialty without direct consideration of why the
specialty is significant or even whether they
will be employed in it once they graduate.
Rather, they have been channelled into this
position by past opportunities and perfarm-
ance.

On entering Ph.D. training the student
usually has a very limited choice about what
he researches. Most commonly students stay
with the supervisor with whom they did an
Honours Degree, a relationship originally
established more on the grounds of depart-
mental expediency than student choice; they
are required to select a project from a limit-
ed portfolio of personal specialised interests
offered by a narrow range of available su-
pervisors within the department.

The structural position of academic super-
visors gives them a vested interest in main-
taining an unquestioned specialisation by
students. Supervisors are usually them-
selves specialists and have been working
within that specialty for the whole of their
academic lifetime. For them to move outside
their specialty threatens both their compe-
tence and their academic security. There is
also available research money to be used
to sustain their research output, so Ph.D.
students who are available provide the nec-
essary ‘other pair of hands’ that are needed
to further one’s career.®

Consequently, the structural conditions of
science education prior to and within re-
search training are likely to narrow the per-
ceived meaning of students research down
to what is open to him on the basis of his
very limited experience within a virtually un-
questioned and highly specialised segment
of the total scientific enterprise. Whilst epis-
temological premises of his enterprise may
be consensually assumed across other dis-
ciplines in science, their meaning for the re-
searcher is centred in their highly particu-
larised expression within his own immediate
and limited experience. The student is chan-
nelled into a particular line of research, and
even a questioning of why he should be con-
ducting research on this rather than a range
of other questions, is likely to remain unex-

amined. The existence of these boundary
conditions to meaning within the student’s
action-as-scientist are thus to a large extent
independent of his intentions. Given the way
that specialisation rarely permits contact with
philosophic, sociological or even economic
guestions of one’s intention in research ac-
tion, these boundary conditions to the mean-
ing of research behaviour would be expect-
ed to remain part of a virtual passive syn-
thesis.*

Role models available to students:

1) Interaction with supervisors: The most
immediate role model that the research stu-
dent has of what it means to be a scientist
is his supervisar. Within their relationship the
student has directly available to him an in-
tersubjective experience of the meaning of
science-in-action through the objectivations
embodied in the supervisor's actions. That
the supervisor becomes a ‘significant other’
for the student is institutionalised in the ap-
prentice-lie relationship that Ph.D. training
involves. Within a specified and narrowly
constrained contest of meanings, the student
depends on his supervisor for selection of
the specific question to research and the
general research approach to use in re-
solving it; for legitimation of the day-to-day
manipulations of the symbolic world of sci-
entific meaning by students; and even for se-
lection of the examiners who represent the
most appropriate professional audience to
whom the student must respond and to
whom he must present the finished product
of his labour — his thesis. A child learns to
do, how to act, and to whom he should re-
spond.

Interaction between student and supervi-
sor tend 1o reinforce the closure of this in-
teraction from the experiential world in which
this sub-world is set. According to Hill, Fen-
sham and Howden (1974), interaction though
frequent, tended to focus just on the research
project: 70 percent of students stated that
they rarely or never talked about anything
else. At the same time, interaction, apatrt from
communication about research, consisted of
brief passing contacts. As such, the detail
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of the student’s action-as-scientist is the only
thing ‘we’ can interact about. The objectiva-
tions of social meaning which student and
supervisor shared were thus severely cir-
cumscribed.

2) Contact with alternate professional role
models: The student had very little contact
with other professional scientists who worked
outside his university department. (16% rare-
ly or ever attended professional meetings;
47% said they never talked with scientists
outside their department.) Contact with other
professional scientists within the department
was infrequent and tended to occur in pass-
ing social relationships. The students report-
ed finding an occasional source of ideas in
these contacts, but considered other staff to
be almost completely valueless in their ac-
tual provision of direction or evaluation of the
student’s own action-as-scientist. in gener-
al, students remained insulated from the staff
of their departments, though they maintained
continuing contact with each other.

3) Interaction with other students: Stu-
dents talked to each other about their re-
search, although on average they spent only
half an hour a week doing so. The circle of
other student colleagues tended to be quite
small. Although a relatively high value was
placed on interaction with other students as
a source of ideas, such contact was seen
as being little value for either direction or
evaluation of the action-as-scientist in which
the student was engaged. For the individual,
other students were seen as at much same
level of professional development as himself:
such colleagues may give ideas, but have
little authority in feedback or evaluation.

4) Significance of the student-supervisor
relationship: In summary the research stu-
dent tends to be isolated from external and
internal contacts. The focus of interaction is
with the supervisor, and here it is specifical-
ly about the student’s research tasks. Whilst
other students may provide something of a
social refuge, they do not constitute signifi-
cant professional others.

These patterns of interaction, the profes-
sional isolation arising out of them, and the
value students placed on their supervisor
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above all other role models, correlate closely
with aninfluence one might expect from par-
ticular institutional features of Ph.D. educa-
tion. These are: a) students must complete
an uncertain but extensive task in a limited
time period; there is great pressure to focus
only on solving the assigned research ques-
tion rather than deing anything else; b) the
form of teaching involves specifically a su-
pervisor-student apprenticeship, whilst con-
tact with other professional scientist is not
encouraged; c) the didactic character of sci-
ence education, required to some extent by
the form of presented ‘exterior’ knowledge,
encourages social distance between staff
and students.

As an evidence of the significant-other role
model we found inter alia that even in the
absence of much interaction about anything
except the student’s research. Most of stu-
dents saw their supervisor as a ‘great chap'.
Identity presented primarily in connection
with the objectivications of symbolic mean-
ing within a narrowly circumscribed area of
science tended to be received intersubjec-
tively as a total identity.

Consequently, through evidential mean-
ing construction the student can see in his
supervisor the objectivications which as a
member of the profession he presumably
shares with others. The student is forced by
the institutional constrainis on research
trainees to confront these objectivications
quite directly, with immediate feedback on
whether his action is in accord with ‘accept-
ed’ scientific practice or not. The relation-
ship between student and supervisor is ex-
clusively concerned with the student’s ac-
tion-as-scientist, but because of the commit-
ment the student has already made to be-
coming a scientist himself this highly con-
strained action is being played out on the
centre stage of the student’'s developing
conception of who he is and what is his
place in the world. So the significance of this
narrow band of total experience within a
very specialised sub-world is generalised to
the limits of one’s total identity. This is rein-
forced by the intersubjective experience of
the significant other's whole identity through
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his action-as-scientist. The result of this in-
stitutional patterning of interaction is that the
meaning of one’s action-as-scientist is like-
ly to be increasingly separated from the
meaning of action-not-as-scientist, a reifica-
tion of the ‘in-here/out-there’ world of sci-
ence that Roszak (1971: 217-32) observes,
where ‘in-here’ is order and rational thought,
and ‘out-there’ is chaos and emotionality.
The ground conditions are set of the sym-
bolic meanings of science to shape the per-
sonal identity of the trainee. Meanwhile,
questions of the validity of this role, or of the
limitedness of a ‘scientific’ grasp on reality,
remain unexamined in a relatively passive
synthesis.

Conditions of interaction with the wider
profession of science

1) Student relationship to ‘professional’ eval-
uation: Although the student must depend
on his supervisor for immediate experience
of the meaning of his own scientific activity,
the supervisor is not the ultimate arbiter of
the student’s fate, so emulating the supervi-
sor and meeting his expectations is not
enough to be finally accredited as a profes-
sional. The structure of Ph.D. training re-
quires that two representatives of the pro-
fession outside the ‘local’ institutions evalu-
ate the student’s research at the end of his
commitment to it. Although these profession-
al representatives may well be former col-
leagues of the supervisor, or at least per-
sonally known to him, they commonly remain
faceless and even nameless to the student,
who is not supposed to be involved in their
selection. The examiners effectively repre-
sent social control by the ‘profession’ rather
than by particular known, and therefore in-
telligible, individuals. By virtue of ‘anonymi-
ty’ of the student’s relationship to his exam-
iners, he must respond to an ideal-type he
constructs concerning what is expected to
him. He must balance his intersubjective
experience of the supervisor against his pro-
jections of what the ‘profession’ of science
means as well,

In the relationship of the student to the
wider and ‘anonymous’ profession we see a
paraliel to the child’s third stage of develop-
ment: complex role and ‘game’ playing. The
influence of the ‘profession’ so constructed
has a fundamental effect on the shaping of
the student’s identity as a scientist, and thus
on his action-as-scientist.

2) Continuing contact with the ‘profession’
of science: First, the student is in contact with
‘the profession of science’ through the read-
ing of scientific publications. Through read-
ing the literature, the student comes into
contact with the consensually shared mean-
ings of professional action as they are man-
ifest in the action of other scientists,or at least
in their presentation of it. The institutional
fact of the refereeing of scientific publications
means that what the student reads has al-
ready been subject to preliminary profession-
al scrutiny, so questions of scientific validity
to a large extent remain a priori to the stu-
dent’s evaluation of such professional com-
munication. By keeping abreast of the cur-
rent literature the student can assume that
both the ‘objective’ and evidential meanings
contained within scientist’s reports will be
scrutinised by other professionals, and he
will be told if anything is amiss. Considera-
tion of social or philosophic premises of this
knowledge, of its social consequences, and
even of its connection to other areas of sci-
entific enquiry, are rarely (if ever) presented
or evaluated. Thus in the literature the re-
search student finds a ‘givenness’ of scien-
tific knowledge and the specific area of man’s
total knowledge of which it is legitimate to
be aware.

Research students need to use what they
read in the literature however. In our study
students rated the literature as being almost
as valuable as their supervisor in providing
a source of ideas. Also, although the super-
visor was by far the most valued source of
direction for what to do, the literature came
second — before other students, staff, and
particularly outside professionals. Conse-
quently, the givenness of specialised scien-
tific findings and explanations is brought into
the student’s own research action, and pro-
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vides an orientation of what to do, and what
questions to ask. But what is communicated
to the student are highly formalised codifi-
cations or abbreviations of the action-as-sci-
entist of the author: the student has highly
specialised procedures made available to
him, but no other contact with the author’s
world or subjective experiences in conduct-
ing the research. The anonymity embodied
in this formalisation requires that the student
constructs an ideal typical model of what
professional action means and incorporates
this within the expressive meaning of his own
intention.

Student are also expected eventually to
publish the products of their own research
action. Apart from the motivation of supervi-
sors noted earlier to get their research stu-
dents to publish, the contemporary science
Ph.D. student confronts a severely compet-
itive job market on graduation, in which the
most attractive employment opportunities (at
universities) usually require a prior publica-
tion record. In publishing his own work, the
student must ‘translate’ his own action into
the codified and consensually agreed upon
meanings of research activity, research prod-
ucts and explanation. Without an ideal-typi-
cal model of action-as-scientist the student
cannot do this. The competitive pressure of
publishing before others get there requires
that the student follow specified procedure
as efficiently as possible once the research
idea is formulated. Consequently, to be able
to participate in the institutional imperative
of formalised interaction with the profession
of science, the student is forced to internal-
ise a model of what action-as-scientist
means within his day-to-day experience. But,
through contact with others via the literature,
the student can only bring an ideal-typical
construction of the profession’s legitimated
objective and evidential constructions of
meaning into his own action. By acting as
he believes other professionals do, the stu-
dent’s own expressive intention and subjec-
tive view of his sub-world reality are likely to
be increasingly experienced as ‘objective’
expressions of reality, i.e. ‘if | act as scien-
tists do, then what | do, find out and explain
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has objective meaning independent of my
own subjectivity’.

3) Anonymity of evaluation: On top of this
formalised interaction with the profession of
science, the student is confronted by the in-
flexible reality of his own thesis being eval-
uated by representatives of ‘the profession’.
He cannot escape the need to bring his con-
struction of professional meanings into his
daily action. But members of the reference
group from which those meanings are de-
rived remain anonymous, whether they be
predecessors or contemporaries. As Schutz
(1972: 219) points out, ‘the more anonymous
my partner ... the more conceptualised must
my dealings with him be. And the more |
conceptualise my partner, the less i can re-
gard him as a free agent'’. So ideal-typical
construction rigidifies the perceived freedom
of other scientists to act outside the objec-
tive meanings assumed by the profession,
and thus acts as a constraint on one’s own
action. However, although the ideal-type may
be rigid and without freedom to change, a
key component of its construction is the au-
tonomy of oneself (and others) as scientists.
Embodied freedom is, however, as rigid a
construct as any other component of an ide-
al-type: this freedom is an illusion, for the
limits to his role as a scientist are set by the
professionalism he has internalised.

4) Balancing of the supervisor role mod-
el against the profession: The student’s in-
tersubjective experience of another ‘profes-
sional’ is primarily limited to that experience
he has of his supervisor. This experience is
constrained by the need to balance the pro-
fession’s expectations against those attrib-
uted to the supervisor. Interaction with the
supervisor usually is formal and task cen-
tred: it has purpose both for the supervisor
and student in aligning the student’s action
with professional interests and require-
ments. So the student does not grasp the
supervisor as ‘a spontaneous and freely
acting being’ (as Schutz suggests), but is
constrained to see him acting out the high-
ly specialised meanings of ‘professional’ be-
haviour. The student may well grasp the su-
pervisor's emotions, irrationality and social
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attitudes, but these are all epiphenomena to
the expressive meaning of being a scientist.
Furthermore, it appears that scientists tend
to hold others they work with at a personal
distance, and project their own expressive
meaning onto the action of the other. So
even intersubjective experience of he super-
visor is likely to be mediated by ideal-typi-
cal meanings attributed to the profession as
a whole and this personal representation of
it in particular.

The expressive meaning of the supervi-
sor is not free, since it is bound into con-
straints of professionalism. But the super-
visor is likely to be regarded as a free indi-
vidual by the students. University employ-
ment is regarded as offering by far the
greatest opportunity for self-fulfilment com-
pared to any alternative job, for achievement
in terms for which this Ph.D. training befits
them and which they can pursue on their
own terms an in their own time (Hill, Fen-
sham & Howden, 1974). The student is not
free and is fundamentally aware of this. The
profession of science that the research stu-
dent is reaching towards offers apparent
autonomy for the institutionally accredited
individual, but presupposes an effective so-
cialisation into this sub-world. The individu-
al is in fact acting according to the profes-
sion’s ‘objective’ meaning of ‘professional’
action. Without this institutional imperative,
the profession is likely to die and the social
rewards of participation for its members will
disappear.

The promise for the student of becoming
a professional thus is clear: it allows escape
from the present ‘transient’ phase of his ex-
perience in which autonomy is denied ~ even
concerning what to do research on, or how
to it. Within his closest experience is a sig-
nificant other who is free, as an accredited
professional scientist, so the student can
grasp intersubjectively the meaning of this
freedom. However, what can be grasped is
constrained by the ideal-typical constructions
that form a context for viewing experience
of the supervisor, and these are construc-
tions of the ‘objective’ meanings of the pro-
fession.

By the time the student has become ac-
credited, he is likely to have so internalised
the meaning of scientist professionalism that
freedom does mean acting as a professional,
and acting within the specific section of the
total scientific enterprise to which he now
finds himself cormmitted.

5) ‘Direct’ experience of physical reality:
The ideai-typical constructions of meanings
attributed to the profession and to the su-
pervisor's action, as well as the balance be-
tween these indirect and direct experiences
of professional others, all come to ground in
the student using his own synthesis of pro-
fessional meanings as a basis for his work
action-as-scientist. In the direct experience
of conducting research, the student brings
a specified segment of the ‘reality’ of the
world into his own hands. Attention to sci-
entific ‘rigour really works, for within the
constraints of experimental method, the stu-
dent does manipulate reality and see it
change. So the meanings he attributes to
research and knowledge derived form it -
though drawn from the profession — appear
for him to exist in the phenomenon observed,
for as long as the student perceives that he
follows normative professional behaviour,
reality responds as expected, or, at least the
representations of this reality which have
come to be accepted, change in the way that
is expected. The meaning of the world as
described by science thus becomes one’s
own meaning through action in relation to it.

6) Active vs. Passive synthesis: In doing
research the student re-opens through direct
experience an active synthesis of physical
reality that otherwise is taken for granted in
the earliest stages of the individual’'s pas-
sive synthesis of the nature of objecthood
and reality. But the student’s active synthe-
sis is acted out in a severely focused field
of attention: an underlying ‘givenness’ of re-
ality that is a product of earlier socially me-
diated synthesis remains unchallenged;
specialisation and an identification of one’s
‘self’ in the specialised actions militates
against social or philosophic questions
threatening the boundaries of this reality
principle. In this action-as-scientist the stu-
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dent finds that the symbolic meanings con-
sensually assumed within scientific circles
enter into his own action, and research ac-
tion guided by these meanings actually ap-
pears to work. Direct sensual contact with
physical reality, or assumed indicators of
property and change within this reality, re-
inforces the legitimacy of these meanings to
oneself. As with the child’s socialisation, it
is with this direct contact with the physical
world, and the mediation of this experience
by (professional) others, that the trainee sci-
entist learns to abstract and move into pur-
posive (scientific) social behaviour, and to
balance the meaning of this action against
paralliel ideal-type constructions of both the
anonymous profession as a whole and the
directly experienced supervisor in particular.
Hence, through the entry of new specialised
symbolic meanings, scientist intention ac-
tively intervenes in the finely reduced (and
therefore, functionally manipulable) form of
the objects.

Though this experience is fundamentally
socially mediated by both wider cultural and
professional socialisation of the individual,
the student is faced by a powerful external-
ity of the reality he manipulates. Consensu-
al validation by other professionals of his
constructions of objective and evidential
meaning appears thus to be based on laws
which are presented by physical reality and
are not merely cognitive constructions that
make this physical reality intelligible. The
apparent directedness of entry of profession-
al meanings into one’s own action, together
with institutionally proscribed questioning of
the context of this action, ensures reification
of professional definitions of reality above all
other ‘common knowledge’. One’s identity as
the scientific actor able to actively intervene
in reality is also likely to be reified above al-
ternative social roles.

With an increasing association of the sym-
bolic meanings of science with personal ac-
tion and identity, the research trainee is in-
creasingly acting within a closed world of
meaning in which the deeper issues which
form its limits are treated as ‘given’. Both the
factity of physical reality remain a passive
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synthesis and the social context of knowl-
edge is assumed as a passive synthesis not
to be re-opened by action as a scientist. The
student learns that the proper attention of
science, and thus of oneseli, is to preserve
the ‘quality’ of knowledge as assessed in
accordance with consensual criteria of the
profession concerning what constitutes ob-
jective and evidential meaning.

Because the closedness of this world of
meaning, metaphysical and epistemological
certainty {(and thus conservatism) are likely
to be written into the scientist’s world view
and personal identity, and hardened by his
acceptance of the ideal of ‘organised skep-
ticism, which tells the student that he can
rely on the profession to question what he
unreflectingly accepts. Within this closed
world of meaning, the student is fundamen-
tally alone in his active intervention in reali-
ty. He is assessed by the profession as an
individual; his employment prospects depend
on performance as an individual; his social
world is limited to acting as an individual with-
in a closed sub-world of his laboratory. Pro-
fessional meanings thus have become the
student’s own if he is to succeed.

7) Student internalisation of professional-
ism: That students do internalise their ideal-
typical constructions as their own view of
science reality is demonstrated by the dif-
ference in attitudes between students enter-
ing Ph.D. training and those students near-
ing the completion of their degree. The most
striking change between early vs. late stu-
dents was the way in which the general val-
ue the student placed on being an autono-
mous individual became integrated into his
overall structure of values — into his identity
(Hill, Fensham & Howden, 1974). For stu-
dents entering Ph.D. training, individualism
was in conflict with a ‘personal morality’ di-
mension of values. By the end of training,
individualism was in close harmony with per-
sonal morality; it had been internalised as a
valid expression of self. In time ‘individual-
ism’ became increasingly associated with
drive, ambition, competitiveness and willing-
ness to assume responsibility, and less with
flexibility and pursuit of scientific curiosity.
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The student had learnt that failure is his own
responsibility.

This increasing acceptance of responsi-
bility for oneself was also reflected in the
student’s perception of his relationship to the
wider profession. Early students had a rath-
er idealistic view of the profession, and
though they were likely to have had virtually
no contact with professionals outside their
immediate department, they felt a part of the
professional group and believed their re-
wards would come from cosmopolitan inter-
action. But during Ph.D. training this orien-
tation moved from feeling a part of a group
of professional colleagues to the feeling of
being responsible for it.

The student appears to come into train-
ing with a stereotype of the profession to
which he wants to belong. This, in time, ap-
pears to be transformed into identification
with an overall acting out of the norms of the
profession as they are perceived in the role
model of one’s supetrvisor and the ideal-typ-
ical models of behaviour conveyed in the lit-
erature. The orientating influence of the ‘pro-
fession’ also changes, coming to emphasise
greater insularity from the world outside sci-
ence. Students both at the start and the end
of their training see scientists in general and
themselves in particular as part of an elite
group whose capability extends well beyond
the limitation of their professional training.

Reification of personal identity in this elit-
ism is demonstrated by the association with
this factor of a belief that commitment to a
scientist role takes presence over commit-
ment to personal life, even to life in the life
in the family. But although elitism remains
through training, for early students it is as-
sociated with an idea of the social applica-
bility of science, while for later students it
becomes increasingly associated with a
stronger belief that scientists can stand
above other peoples problems. In this the
student is internalising the boundaries of
science into his own identity: he meaning of
science as a profession, and thus of his own
actions, is invested less in its use as in its
inward attention to normative behaviour in
producing and validating scientific knowl-

edge. Science is thus increasingly seen to
be not directly accountable to society, for its
contribution was guaranteed as long as sci-
entists continue to carefully weave the fab-
ric of knowledge. Later students see that the
scientist’s involvement in social change
threatens the elite character of science. For
the individual scientist graduating out of his
Ph.D. training, the justification of self pro-
vided by the orienting influence of the pro-
fession encloses his own identity further and
further away from the world outside the lab-
oratory window.

8) The profession as ‘orientation reference
group’: In shaping the meaning of action-as-
scientist and the personal identity of scien-
tists that this meaning of action sustains, the
profession of science assumes the power of
an ‘orientational reference group’ with the
defining characteristics described in the con-
cepts of ‘orientational other’ by Manford
Kuhn (1964): which refers a) to the others
to whom the individual is most fully broadly
and basically committed, emotionally and
psychologically; b) to the others who have
provided him with his categories; ¢) to the
others who have provided and continue to
provide him with some of his categories of
self and other and with the meaningful roles
to which such assignments refers; and d) to
the others in communicating with whom his
self-conception is basically sustained and/
or changed.

The institutionalisation of science educa-
tion channels the student into a highly spe-
cialised sub-world of scientific meaning, and
structurally prescribed relationships bond the
student to the ‘anonymous’ profession, whilst
closing off the world outside. The profession
as an orientational reference group is likely
to obtain a degree of psychological power
and pervasiveness of impact similar to that
which occurs (in Kuhn's conception) in rela-
tionships with absent ‘orienting’ individuals.

As with Mead’s concept of ‘generalised
other’, the research student’s internalisation
of the profession as reference group requires
a complex evidential synthesis of ‘objective’
assumptions that underlie the separate ap-
pearances of others. The difference between
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the child’s construction of the generalised
other and the scientist's construction of the
orientational other lies primarily in the direc-
tion of synthesis. The child learns to con-
struct the generalised other to which ‘one’
responds out of direct experience of a
number of significant others. The research
student, on the other hand, has direct and
anticipated experience of the professional
others through highly codified and con-
strained interaction (both in publication and
thesis examination), so this ideal-typical con-
struction fundamentally mediates his inter-
subjective experience of the significant oth-
er role model his supervisor provides for him.

Because of the anonymity of the reference
group on whom he must depend, the stu-
dent’s construction of self in action-as-sci-
entist must remain set within the ideal-typi-
cal constructions of the meaning of research
action that are consensually shared within
the profession — and which embody little free-
dom for spontaneous change. These ideal-
typical constructions are driven into the grad-
uating scientist’s identity by the direct expe-
rience of seeing the constructions work in
the trainee’s active synthesis of the ‘real’
world in his research experience. Thus even
when immediate contact with the profession
ceases, as may well be the case for some
industrial scientists, the profession still ex-
ists as a context n which one’s individual
action is played out.

Scientific Enterprise and Individual
Scientist

1) Link between an ‘interpretive’ perspective
and the structure of scientific enterprise: |
have tried to be ‘interpretive’, examining the
meanings of the sub-world of science
through the eyes of individual actors. How-
ever, the meaning of science is bought into
individual intention through evidential con-
struction of consensually shared ‘objective’
meanings of the scientist’s social context.
It is therefore legitimate to move from an
interpretive level of analysis to suggest so-
cial and cognitive features of scientific en-
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terprise as a whole. For what is thus being
presented is the strata of objective and evi-
dential meanings that are shared within it yet
can only be expressed in individual action.
These levels of meaning fundamentally
structure individual intention of the scien-
tific actor, while at the same time, the ex-
pressive meanings of individual actors con-
tinue to sustain the objective and evidential
levels of meaning shared within scientific en-
terprise as a whole. _

2) Scientific interaction: The link between
the individual scientist and the profession is
mediated by scientific interaction or ex-
change.® Whereas the child’s contact with
his social world is mediated directly and in-
tersubjectively, the scientist's interaction with
the profession is largely mediated by formal
and anonymous communication. It is only a
very narrow stratum of his total experience
that the scientist is able to share through
communication: it is that stratum of mean-
ing, the form of which can be conveyed un-
ambiguously by word or other symbol, and
which conveys a consensually legitimated
means of isolating phenomena from their
context and agreeing about what is ob-
served. Because of an apparent externality
of these symbolic constructions of reality, this
narrow stratum of meaning can be brought
into the personal experience of the individu-
al scientist if he reproduced it himself. But
even if he does not do this, because of the
‘given’ externality of ‘scientific’ findings, he
can continue to believe in their facticity be-
cause some other professional could repli-
cate it. By keeping up with contemporary lit-
erature, evaluation of facticity outside one’s
own sphere of immediate research can be
suspended because the journal will do it for
you by means of referee filtering, replies, and
reported independent replication. Thus the
form of scientific communication sustains a
passive synthesis of the apparent externali-
ty of action-as-scientist, but is built on ideal-
typical constructions buried within individu-
al expressive meanings.

3) Consequences of specialisation: The
content of interaction both abbreviates the
reality directly experienced by the researcher



STEPHEN C. HILL

and cuts the ‘scientific’ stratum of meaning
off from other meanings of the experience.
The pressure to specialise and to communi-
cate only with others within one’s own spe-
ciality is reinforced by the structure of train-
ing aimed to develop a scientific capability
in one small area. With competitive pressure
to continue publishing, or at least to remain
up-to-date with the current literature, rather
that contemplate or retrain, individual scien-
tists and ultimately field of inquiry are bound
to the continuation of a search for knowledge
down paths more prescribed by past train-
ing than by the discipline’s (or the society’s)
present movement,. In Australian academia,
the location of local institutions with respect
to the rest of the world has largely deter-
mined which fields of science have devel-
oped in the country, further aggravating the
tendency towards specialisation. Australian
scientists who gain post-doctoral or subse-
quent experience overseas most commonly
want to come back to their home institution,
so at least in their early days research
schools have tended to grow by collecting
former students back into areas of strength.
(Armstrong, Hill & Ross, 1966). These grad-
uates were highly specialised, so when they
were employed elsewhere in the country they
carried their established field of specialisa-
tion with them.

There have been ‘chain reactions’ in which
an internationally famous scientist of some
forty years ago attracts some of the best stu-
dents in his field, and these students, hav-
ing become his intellectual heirs, then enter
Australian academic life and perpetuate his
influence. The need for supervisors to con-
tinue to produce publications means they will
enlist their students in their own speciality,
thereby ensuring that the production of more
professionals within rigidly specified speci-
alities continues. Fields of enquiry are thus
chained to the past by the professional train-
ing process, and communication within them
sustains the boundary definitions that legiti-
mate the existence of that field.

if we relate the argument concerning spe-
cialisation back to the nature of the knowl-
edge which becomes legitimated as scien-

tific knowledge, the implications of the earlier
observation that a high percentage of re-
search in science is done by Ph.D. students
are quite dramatic. First, it suggests that the
majority of knowledge to which scientific sta-
tus is extended emanates from research
which was chosen as offering a high chance
of success for one man. Therefore, it is usu-
ally expected to make incremental advanc-
es around an area of established speciali-
sation. Those who contribute the actual re-
search are working under relatively tight so-
cial and cognitive constraints, so their ac-
tion in relation to their particular scientific
reality is less free, alive and creative. The
creative contribution of the supervisor con-
sists of vicariously perceived patterns and
results rather than of the direct experience
presented by his own research actions, so
freedom in cognition of what otherwise is
outside the focus of direct interest is severe-
ly constrained. To the extent this pattern of
contribution to science by research students
is a general one, science as a whole is sed-
imented into a ‘normal’ science mode, one
desighed to solve specified problematics
within a prevailing paradigm or nest of in-
terconnected paradigms. It is held there by
institutional patterns of research funding and
training.

In those case where research is directly
funded — where assistants rather than stu-
dents can be employed — scientific action of
greatest potential is supported by vested in-
terests. With Australian Research Grants
Committee funding of academic research,
projects are evaluated by senior referees on
the grounds of scholarly background and
professionally specified research potential:
those who status rewards are most firmly
committed to the discipline make this judg-
ment, inevitably encouraging scientific or-
thodoxy. Government funding of more mis-
sion-oriented research is most likely in are-
as where long term goals of political and
economic expedience might be achieved.
The implication of such a split between stu-
dent conducted ‘normal’ science and mis-
sion or reputation constrained science is
that the vested power interests in society
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determine which areas of science will have
the greatest creative potential. These inter-
ests either serve to sustain present special-
ised (and social non-accountable) views
from within the interstices of a discipline; or
else they align with ultimate power and con-
tro!l intentions of the most dominant politi-
cal and economic groups within the coun-
try.

4) Individualism and professional conserv-
atism: Finally, the individual scientist comes
to closely identify his self-concept with his
action within one of these highly specialised
spheres of interest. Ultimately the profession
is so much part of himself that it loses an
immediate referential reality and is seen to
provide but a context within which his indi-
viduality is acted out. Thus when the indi-
vidual is playing out his individualism to the
profession-as-context, norms of profession-
al conduct (such as those posited by Robert
Merton (1968) of organised skepticism, uni-
versalism, disinterestedness, and commu-
nality) set the limits to the individual's con-
struction of evidential meaning. But the so-
cial reference point they represent is more
a limit to how the scientist presents himself
when in the eye of his scientific public than
a necessary organiser of his action. Conse-
quently, believing in the organised skepti-
cism of other scientists sets limits to what
the scientist claims in public rather than to
way he reviews supportive vs. conflicting
evidence to his own research. Universalism
may be espoused, though the scientist still
may believe that those outside the elite cir-
cles need to be examined more skeptically.
Disinterestedness may be the outward face
which veils an internal commitment to one
school of thought at the exclusion of others.
Communality may be adhered to only be-
cause it is in the scientist’s status interests
to publish anything at all in a refereed jour-
nal. ‘Objective’ meaning, can thus become
that which directly feeds one’s own research.
Reality outside this narrow band of knowl-
edge is increasingly barred from ‘profession-
al’ dialogue by the sheer size of other pro-
fessional literatures.

This creates an enormous power of move-
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ment in pragmatic ‘normal science’ activity,
but insulates much of the knowledge sys-
tem of science from radical change. Such
change often comes from connection be-
tween otherwise disconnected bodies of
knowledge, or from questioning the assump-
tions on which the speciality’s symbolic
meaning is constructed. Fundamental ques-
tioning of the very epistemological roots of
scientific knowledge deeply threatens iden-
tity as a scientist. It threatens the elite even
more as their investment of self in scientific
knowiedge is more visible. The result is a
resistance in science to radical change.

Science (and its relationship to wider so-
ciety) thus is woven into and from the fabric
of personal meanings of scientists who par-
ticipate in the profession. Reification of the
objective knowledge to which scientists lay
claim, and which is seen to be independent
of whatever the scientist's personal mean-
ings are, is sustained by the particular form
of secondary socialisation of research stu-
dents into the scientific enterprise, and by
the structures of exchange that are imposed
on scientists who become members of the
‘profession’. In the manner by which this
training and scientific exchange closes off
experience other than that which can be
codified into scientific knowledge, and in the
depth of identification scientists tend to make
of themselves as scientists, we find a clo-
sure of actions-as-scientist from the wider
culture and from the reflexive scrutiny of sci-
entific epistemology.

This closure of scientific knowledge and
action away from wider experience of the
world, the reification of this scientific enter-
prise, and the acceptance of the consequent-
ly mystified view of scientific validity by the
layman, all reinforce he scientism within our
culture; scientific enterprise, arbiter of one’s
common knowledge, lies outside immediate
intelligibility. In addition, the form of closure
leads to rigidification of paths of enquiry seen
to be open to scientists. It leads to control
of the instrumentally applicable edge of sci-
entific endeavour, primarily by those pow-
erful industrial and governmental vested in-
terests who can afford to employ translators
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— professional empioyees able to bridge the
scientific and commercial worlds — to draw
behind the high walls of science the instru-
mental knowledge that sustains the institu-
tion’s own role in a competitive materialist
world society. Closure of the scientific world
reinforces the instrumentalist value system
of the society and the place of scientific en-
terprise in sustaining this.®

NOTES

1. | use the word ‘profession’ of science deliberately
here rather than expressions such as the ‘peer group
of science’, ‘cosmopolitan reference group’, ‘social
system of science’ and so on. The key dimensions
of science as a social system, and of socialisation
into it, are similar to those of professions such as
law, medicine, or engineering. (Hill, 1973; Hill & Jag-
tenberg, 1977) All are organised around their he-
gemony over a specialised body of knowledge. All
are characterised by professional socialisation which
must deliver out of accreditation an individual who
will act autonomously, but within normative con-
straints of shared definitions of ‘professional’ behav-
iour. The key difference between science and other
professions lies in the former's inward focused at-
tention to the certification of knowledge it claims, and
latter’s client-focused attention in preserving uniform-
ity of presentation of knowledge to the outside world.
The clients of science tend more to be assumed,
while the certification of medical and legal knowl-
edge tends more to be assumed than in science.
Social exchange patterns tend to follow this orienta-
tion of the profession: science interaction and con-
trol tends more to operate at an impersonal publica-
tion level than in other professions. But though the
forms of exchange differ an essential similarity re-
mains between all professions: the individual during
socialisation is joined to the profession by a fabric
of connections. The influence of the ‘profession’ as
a reference group can be all of the following: ‘cos-
mopolitan reference group’; ‘orientational reference
group’; and a reference group of significant others. |
use the word ‘profession ‘then to emphasis this so-
cial process.

2. lamusing ‘secondary socialisation’ as Berger & Luck-
mann (1971: 158) do to refer to ‘the internalisation
of institutional or institution-based sub-worlds’. The
data | present in this section about secondary so-
cialisation into science is primarily at two levels: 1)
structural features within which research training in
science is set, social forms which would appear to
have an 'objective’ meaning both for the subjects of
study and the investigator but which can only be dis-
cerned through analysis of evidential meaning; 2)
the expressive meanings of individual actors within
their social settings, evidentially constructed from
subjective responses. The data is primarily drawn
from a study of 203 chemistry Ph.D. students
(checked against results from study of a further 85

students), 67 academic scientists and 705 employed
government and industrial scientists. The full study
is written up in Ph.D. Education in Australia: The
Making of Professional Scientists (Hill, Fensham &
Howden, 1974).

3. Our study implies the students who had published

their research findings (50% of all enrolled students,
including peaple in their first year). 90% had pub-
lished under the joint authorship of the supervisor
and themselves, whilst only 2% of all the students
had ever published any of their own independently
of their supervisor. Meanwhile 80% of supervisors
stated that having no Ph.D. students would have
some impact on their ongoing research, and almost
half of these (39%) stated that not having Ph.D. stu-
dents would be extremely detrimental to their re-
search.

4, More than 82% of employed scientists in applied re-

search institutions in Australia were still primarily
involved in research remained in the specialty with-
in which they were trained (Hill, Fensham & How-
den, 1974: 129); 50% of these scientists had been
trained overseas.

5. My discussion here centres on scientists who con-

tinue to interact - through publication their research
— with the profession of science. It is on the founda-
tion of this interaction that scientific enterprise is sus-
tained. Scientists to whom | refer are most likely to
be found in academic institutions where pressure to
publish is a locally reinforced imperative. However,
to the extent that they continue to interact with the
profession of science, industrial or government sci-
entists alse are involved in this mode of sustaining
scientific enterprise.

6. A longer version of this article has been previously

published in M. R. Pusey & R. E. Young (eds.): (1979)
Control & Knowledge: The Mediation of Power in
Institutional Settings. Canberra: The Australian Na-
tional University.
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