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ABSTRACT

The professional profile of researchers is established through communication of

scientific work practices, leading to the establishment of a scholarly identity.

Understanding scholarly identities is currently addressed through a conceptualisation
of research narrative mechanisms. Citation and citing practices are a central
component of scientific communication work practices. Therefore understanding these
formal communication practices of researchers through their citing behaviours may

contribute to the building of scholarly identity.

This study is undertaken to understand whether scholarly identity could be informed
through the use of citation identities. Studies on the citation identities of individuals
were conducted, using authors working in the area of Consciousness, which provided a
diverse field of participants for the testing of citation analysis techniques. This is
accomplished through methodological development and further examined using a

combination of field-level and individual-level analyses.

A new methodology was developed for the generation of citing identities, based on the
calculation of the Gini coefficient and the citee-citation ratio of authors’ citing profiles.
The resulting relationship was found to have high levels of consistency across a

heterogenous set of researchers.

An exploration of identification of author characteristics was subsequently undertaken
using the new methodology and existing citation analysis techniques. The techniques
were successful in identifying departures from conventional citation practice,
highlighting idiosyncrasies well, but otherwise understanding of scholarly identity
through citation analysis was only marginally successful. A portion of the difficulty of
achieving clarity was the complexity of the Consciousness author set, which was useful
for establishing broad applicability of a new methodology, but poor for judging its

successful application.

In summary, definition of citing identity type offers possibilities for improving the
understanding of scholarly identity, but will require further methodology development
to reach its full potential.
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1. INTRODUCTION

Definitive citation theory formulation, despite long term attention and much
considered debate, remains elusive. Foundational aspects of its development are still
strongly contested by oppositional forces within its satellite fields of citation studies,
information sciences, sociology of science and science policy (Leydesdorff, 1989). The
inability of these fields to reach a fundamental understanding and consensus of what in
fact a citation represents has limiting implications for the application of citation data,
thereby influencing the utility of the potentially vast wealth of data that citation
analysis can provide these fields. Citation data allows for broad ranging and
unobtrusive insights into the practice of science at multiple levels, as presented through
an integral medium for the communication of scientific work. Citation analysis also
provides a useful platform for the convergent approaches of quantitative and
qualitative analysis of scientific activity. This combination allows for examinations of
scientific practice that would otherwise be difficult to obtain. However, as an
appropriate formulation of citation theory continues to be unattained, its extension into
derivative analyses still requires complex justificatory frameworks to be complete. This
study considers citation theory from the perspective gained by the development of the
conceptual possibilities of scholarly identities and their relationships to citation

identities and citation stylistics.

Over a series of publications Howard White has introduced (2000; 2001b), developed
(2001a; 2004b) and utilised (2004a; 2004) the concept of ‘citation identities’ to the
literature of citation theory and analysis. Citation identities are defined by White
(2000) in this initial formulation as the ‘referential choices that position an author
intellectually’ (p.479). The fundamental assumption behind this definition and its role
in understanding an author’s work is that ‘any author’s main motivation in choosing
citees is their perceived relevance to an argument or exposition, regardless of whether
social ties exist’ (p.484). White’s theoretical concern is focused on motivational
approaches to citation.1 This aspect itself forms a fruitful point for further analysis
using citation identities. As will be developed in this study, White’s conceptualisation
and empirical analyses of citation stylistics and identities concurrently provides a

strong platform for the examination of functional theories of citation.

1 This motivational explanatory framework is consistently focused on within White’s approach to
the theoretical questions raised within his work on citation identities (including his recent
studies (2004a; 2004b; 2004); these aspects of the theoretical implications of White’s work will
be further discussed in Section 3.1.

Chapter 1: Introduction
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What is also made clear with the development of the concept of citation identities is
that it becomes possible to address the question of the connections between social ties
and citing behaviour. This potential is indicated by an observation made by White and
is accompanied by a statement concerning the limited knowledge that is currently
available concerning the issues raised by citation identities.
‘There is reason to think that the employing organization and the invisible
college are extremely fertile in producing recurring citees (see White, 2001b).

But we do not have hard ethnographic data from many fields and many authors
as evidence’ (White, 2000, p.485).

This tantalising observation is further detailed in White’s later paper on author citation

profiling,

‘My guess is that, in the directed relationships, citation is affected by a sense of
intellectual seniority. ...there is an apparent tendency to cite up or across the
seniority chain much more than down’ (White, 2001a, p.625).
These observations and their accompanying preliminary interpretations demonstrate
the possibility of utilising the concept of citation identities to allow for the concurrent
examination of three crucial elements within citation behaviour, these elements being

content, context and scientific practice in relation to citing activity.

From analysis of use and reuse within an individual authors’ citing patterns White
(2001b) begins to examine and raise the interesting prospect of an author’s citation
style. Introducing a very simple measure of concentration, the citee-citation ratio, and
recitation analysis, White identifies patterns of ‘core-scatter’ within authors’ citation
oeuvres. Citation identities and their extension into citation stylistics introduces the
potential for examining citation behaviour as it exists within scientific work practice. In
this framework authors can be examined within their context of practice, allowing
simultaneous consideration of the scientific content of their work, its broader socio-
cognitive context and analysis across their publication careers. This represents an
opportunity to examine citation behaviour in a way not recognised previously within

citation studies.
Emerging from the previous work on citation identities and stylistics, the following
questions are further investigated in this study:

1. Can individual authors be differentiated according to their citation identities

and types?

2. Are citation identities empirically linked to research practices of individuals?

Chapter 1: Introduction
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3. Do citation theories provide an explanation for the empirical phenomenon of

citation identities and types?

4. What does citation theory need to address in order to provide an account of

citation identities?

To achieve these aims distributional citation identity concentration and its implications
for understanding citation identities themselves is investigated, along with their
relevance to citation theory. A sample size is used that allows for statistical significance
testing, as citation identities are a relatively recent addition to citation studies. The
resultant concentration measures are used as a point of disambiguation to examine
citation stylistics in relation to Lievrouw’s (1996) conceptualisation of scholarly
identity, and their potential and specific roles within citation theory development. In
order to meet the criterion of examining researchers from diverse disciplinary
backgrounds, the field chosen for analysis is the ‘scientific study of consciousness’. This
field incorporates the requirements of being a content-defined scientific community as
well as being made up of a range of researchers belonging to a diverse set of disciplines.
Further, this analysis also considers some of the other less dominant citation theories,
not previously connected to these themes, and how they can be related to the new

information available through citation identities and the concept of citation stylistics.

This thesis will address these aims through the following sequence of chapters:
SUMMARY OF CHAPTERS:

CHAPTER 2: CITATION THEORY AND THE SITUATED COMMUNICATING INDIVIDUAL
IN KNOWLEDGE PRODUCTION

A framework is developed that allows placement of the concept of citation identities
within the citation theory literature. The major theories of citation (normative, tactical,
and associative), are therefore addressed to provide a context for later development of
individual scientific identity.

CHAPTER 3: COMMUNICATING IDENTITY AS A SCIENTIFIC WORK PRACTICE -

SOCIOCOGNITIVE REPRESENTATION OF THE INDIVIDUAL KNOWLEDGE PRODUCER
This chapter places the use of citation theory to identify the individual researcher
within broader concepts of scholarly identity, to provide a concept of what citation
theories will require to inform understanding of scholarly identity. It is argued that
further development of citation theory should be grounded in the functions citation
plays within scientific work practices. The development of citation identities is

reviewed, followed by a review of theories on researcher identity. This is followed by
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examination of sociocognitive representation and work practices, to place the reviewed
identity theories within theories on use and form of communication. Finally, the review

encompasses the frameworks for scholarly communication and research.
CHAPTER 4: CITEE-CITATION CONCENTRATION AND CITING IDENTITY TYPES

This chapter introduces the case field of the Scientific Studies of Consciousness, and
utilises this data set for the development of theory associated with citation identity.
Distributional aspects of citation identities are examined in terms of their relative
concentration, and extension of this methodology undertaken through examination of
citation stylistics. Data collection rationales and descriptions of their implementation
are discussed in terms of how they are employed to address the questions raised within
the study. A typology of citing identities is then developed to identify possible types of
citing profiles to allow for further investigation of the features that may determine the
citation behaviour represented.

CHAPTER 5: CITING IDENTITY TYPE ANALYSIS, RESEARCH PERSONAS AND

REPRESENTATIONAL SPACE
This chapter outlines the methodologies used to examine citing profiles, including co-
citation and citee network analysis. The identification of a number of prototypical
individuals is discussed, providing the cases for a more detailed analysis of citation

stylistics between authors.

Results from an analysis of socio-cognitive proximity using citee and co-citation
networks and their relationship to citing identities is presented. Findings from these
analyses are discussed in relation to the use of the developed citing identity types, and

the success of these methodologies discussed for the Consciousness authors.
CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER RESEARCH

The findings of the research will be discussed in terms of the application and
development of citing identities and theories, and recommendations for further work

made to continue development in these areas.

b —
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2, CITATION THEORY AND THE SITUATED
COMMUNICATING INDIVIDUAL IN KNOWLEDGE
PRODUCTION

This chapter examines the potential afforded by the dominant theoretical positions on
citation practice to contribute to furthering understanding of the representational
outcomes individual scholars produce within the course of their scientific work
practices. This examination will contribute to building on the foundations of citation
identities in relation to citation theories and their future potential for studying the

scientific work practices of individuals.

2.1. CITERS AS COMMUNICATING AUTHORS

Communication is central to the scientific work practices of an individual within
knowledge production; individual scientists are integrated within a ‘collectivity of
scientists’ from which they receive their ‘subject matter’, ‘means of production’ and
‘target’ through the collectivities common body of knowledge (Glaser, 2001, pp.193-
194). One aspect of researchers’ communicative and scientific work practices includes
the production of publications and this involves writing. Through the writing process
knowledge claims are developed or presented and ‘linked’ to the work of their
colleagues (Amsterdamska & Leydesdorff, 1989; Borgman & Furner, 2002; Budd, 1999;
Cozzens, 1989; Leydesdorff & Amsterdamska, 1990; Small, 1987; Small, 1998).
Publications and their associated references are the outcomes of this communication
process, becoming stabilised representations from the processes of iterative artefact
and meaning construction (Lenoir, 1998; Small, 1978). Citers and therefore citation
identities sit within the role of the individual knowledge producer as communicating

author (White, 2001, 2004a).

In order to adequately accommodate for the role of the individual in knowledge
production a citation theory needs to concurrently address both the scientific work
practices of an individual as a producer of knowledge and allow for the placement of the

individual within their communicative environment.

2.2. CITATION THEORIES

Citations in their simplest sense are the same as the references that are attached to
scholarly works, providing points of referral to anyone reading that work (Langham,
1995). However in order to begin to utilise the abundance of data potentially available

through citations, an understanding of what they could possibly mean or represent
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needs to be obtained. Recognition of the possible significance of distinguishing between
references (as allocated by the citing authors) and citations (as allocations to a source
from another source) is established (Wouters, 1999b). However this is a distinction not
often explicated in the field of citation studies allowing for ambiguity to arise (Egghe &
Rousseau, 1990). Citations and references are again in the simplest sense the mirror
image of one another; however Wouters (1999b, pp.10-12) argues, highlighting the
many authors that go before him (starting with Price), that the difference is crucial to
developing improved theoretical accounts of citation and reference behaviours. This
argument is supported empirically from the range of heterogeneous findings that
accompany a shift in perspective from one to the other (Gilbert & Woolgar, 1974), or
when they are considered in relationship to one another (Amsterdamska & Leydesdorff,

1989; Baldi, 1998; Leydesdorff & Amsterdamska, 1990; Small, 2004b).

Citations have been characterised as representations of the choices scientists constantly
make ‘regarding what contributions they should accept’, which in turn determines the
‘position of other scientists in the conversation of science’ (Baldi, 1998, p.830). When
viewed in this pragmatic way citation analysis is a potentially rich source of empirical
evidence for representational aspects of scholarly work practices and how these
practice outcomes interrelate to other scholars’ communication outcomes. However no
citation theory on its own supports this seemingly straight-forward pragmatic account,
thereby providing the mechanisms that are needed to be understood to develop a
theoretical basis for such an account in terms of a situated individual knowledge
producer. The following review examines the theoretical literature on citations and
references and asks the question of how the currently available theories contribute to
understanding the role of the individual and their representations in knowledge

production.

2.3. A TYPOLOGY OF CITATION THEORIES

Citations have been the focus of many and varied studies, ranging from the analysis of
potential mechanisms involved in the practice itself (Case & Higgins, 2000; Chubin &
Moitra, 1975; Shadish, Tolliver, Gray, & Gupta, 1995) to studies relying on citations as
descriptive and evaluative measures of cognitive and social phenomena in knowledge
production (Cole, 1975; Noyons, 2001; Noyons, Moed, & Luwel, 1999; Small, 1973,
1980; Small, 1999a, 1999b). Baldi (1998) notes that between 1965 and 1979 attempts to
capture the reasons for citing work ‘became something of a cottage industry’ creating
‘no less than 10 different classification schemes’ (p.831). Referring to observations

made by Kaplan (1965), Mulkay (1976a), Cozzens (1981) and Cronin(1981), Zuckerman
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(1987) goes as far as saying ‘by now, it may seem redundant to say that a theory of
citation is badly needed’ (p.336). The time following Zuckerman’s assertion has not
seen such a theory produced, which is still a prominent point of concern as evidenced
by the findings and interpretations of recent accounts of citations and citing behaviour.
The findings from these studies demonstrate that a clear empirical distinction between
the two dominant positions within the theoretical literature is not easily obtainable
(Baldi, 1998; Kurtz et al., 2005; Moed & Garfield, 2004; White, 2004b).

Due to the complexity and range of theoretical and behavioural positions available
regarding citations and references, a typological approach is developed here that
focuses on the prominent theoretical accounts that have implications for the use of
citations in understanding individual researchers work practices. It is recognised that
this typology is not comprehensive, particularly in regard to motivational and
behavioural studies on citation, though it is considered indicative of the broader range

of accounts.

Emphasis within this typology is placed on the analytical distinction between
motivation and behaviour, as they appear to be manifested in citation theory literature.
The distinction is noted as it has a defining role in interpretations and findings
surrounding citation practices. The significance of the analytical disambiguation of
motivation and behaviour is of course not restricted to citation theory and the
complexity of their inter-relationship is noted. Ajzen (1991), for example, demonstrates
the many factors involved with attempting to account for behavioural variance, such as
intention, attitude to behaviour, subjective norms, past behaviour and perceptions of
behavioural control. These factors are further complicated by variation in levels of
aggregation. In the sociology of science Zuckerman (1988) notes the distinction
between behavioural evidence of conformance to norms and actual conformity to those
norms. Analytical differentiation between intentions, perceptions and attitudes, and
behavioural outcomes has only been partially recognised within citation theory and has
been argued to have contributed to limitations in developing citation theory at different

levels of aggregation (van Raan, 1998).
The categories as developed here are not considered to be necessarily mutually
exclusive, though where appropriate the significance of their placement is discussed.

The prominent citation theories have been categorised into the following:

= Attribution theories of citation

= Associative theories of citation
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The attribution citation theories as presented in this typology include the tactical
theories of citation and the normative theory of citation. Both of these theories attribute
citation practice to an underlying form of authority, though the fundamental causes of

the role of authority is conceptualised differently between them.

The tactical theory of citation is explicitly motivational; authors are motivated to cite
certain works, as they convince the reader due to the perceived authority of the cited
work. The success of the use of references to convince is determined by the use of the
cited work in the argument as contributing to the support of the knowledge claims of

the citing work.

The normative theory of citation is behavioural as it is embedded within Merton’s
institutional sociology of science. According to Merton’s framework knowledge
producers are socially regulated by institutional norms. When extended into citation
theory, authors are expected by this theory to attribute credit, through acknowledging
intellectual debt, influence, or use in developing the research work represented in the
publication, and therefore recognise appropriate authority and priority according to the
norms that guide the broad level values of science. In the normative theory of citation,
references are attributed according to substantive use in the discovery process
undertaken by the knowledge producer in establishing the research work as it is
represented. The reward system is invoked when others use this work and therefore

recognise its contribution to the new work.

A crucial defining feature between the two attribution theories is what constitutes the
basis of recognition of authority in the cited source. The normative theory expects use
of sources to be closely aligned with the original author’s intention and content,
whereas the tactical citation theories expect the use of sources to involve interpretation

and deviation from consensus meanings.

The associative citation theories as presented in this typology include the symbolic
theory of citation and the self-organising communication systems theory of citation.
This category of citation theories include theories that take as their focus the
communicative and epistemic functions of citation practice as they are embedded
within broader knowledge production processes, networks or systems. Both theories
are based in the association of citing and cited through meaning interpretations of the

citer and cited work relationship.
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2.4. THE NORMATIVE CITATION THEORY

Appearing in 1942 as a paper entitled “A note on science and democracy”, Robert
Merton’s normative theory of science is the first attempt to provide a systematic
conception of the social structure of science (Merton, 1973, p.xviii). This original paper
(republished in (Merton, [1942] 1973)) provides Merton’s initial detailed discussion
and definition of the four ‘norms’ of science: universalism, communism, organised

skepticism, and disinterestedness.

Universalism (and counter-norm of particularism):

...truth-claims, whatever their source, are to be subjected to pre-established
impersonal criteria: consonant with observation and with previously confirmed
knowledge. The acceptance or rejection of claims entering the lists of science is
not to depend on the personal or social attributes of their protagonist, his race,
nationality, religion, class, and personal qualities are as such irrelevant
((Merton, [1942] 1973, p.270), Italics in original)
The norm of universalism is in direct opposition to the counter-norm of particularism.
Particularism describes the imperative that non-objective criteria cannot be used to
ascertain scientific validation (or allocation in the reward system); this also raises the
dual issues of objectivity and relevance determination. The evidence of validation or
invalidation must be pertinent to the scientific claim under examination, and the basis

of this criterion must not take any extraneous non-scientific issues into account.

Zuckerman (1988) combines the original statement of the norm in Merton’s 1942 paper
with a statement from the later 1957 paper (Merton, [1957] 1973, p.515), adding that
‘the norm of universalism also requires that scientists be rewarded in accord with the
extent of their contributions to science’. Zuckerman also notes that in a variety of
activities within scientific practice the norm of universalism is found to be applied in
‘neither wholly universalistic nor wholly particularistic’ ways and that particularism
modifies decisions on contributions and receipt of rewards, and it is applied ‘along with
role performance’ (Zuckerman, 1988, p. 518), following the more universalistic norm,
neither norm is applied in an exclusive fashion. The analytical separation of the norm
of universalism and its counter-norm is raised in the normative theory but in practice

they are found to be integrated.
Communism

The norm of communism mainly concerns scientific ‘property rights’ and ‘common

ownership’.

The substantive findings of science are a product of social collaboration and are
assigned to the community. They constitute a common heritage in which the
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equity of the individual producer is severely limited...The scientist’s claim to
“his” intellectual “property” is limited to that of recognition and esteem which, if
the system functions with a modicum of efficiency, is roughly commensurate
with the significance of the increments brought to the common fund of
knowledge (Merton, [1942] 1973, p. 273)
The individual scientist only has rights to the esteem and recognition produced from
the credit of the work given to them by the scientific community, but they do not own
the right to exclusivity of use over the work, this second belongs to the scientific
community. Zuckerman (1988) places another emphasis on this norm which is
essentially translates into the imperative to publish; priority and recognition only

follow from the public communication of work to scientific peers.
Disinterestedness

Disinterestedness is the ‘curbing of personal bias’ (Zuckerman, 1988, p. 515). However,
Merton cautions against confusion of the institutional and motivational levels of
analysis when discussing disinterestedness, stating that disinterestedness is ‘is not to
be equated with altruism nor interested action with egotism’ rather it is ‘a distinctive
pattern of institutional control of a wide range of motives which characterises the

behaviour of scientists’ (Merton, [1942] 1973, p. 275-276).
Organised scepticism

The norm of organised scepticism calls for the critical and objective analysis of
questions of fact. ‘It is both a methodological and an institutional mandate’ involving
‘the temporary suspension of judgment and the detached scrutiny of beliefs in terms of
empirical and logical criteria’(Merton, [1942] 1973, p. 277). Zuckerman highlights the
institutional emphasis of this norm, ‘for arrangements such as refereeing and other
critical appraisals of work by competent peers: not necessarily for each scientist to feel

uniformly skeptical’ (Zuckerman, 1988, p. 515).2

Merton’s norms (Merton, [1942] 1973)and his conceptualisation of the reward system
in science (Merton, [1957] 1973, p.515) integrate to produce the foundations for
Merton’s institutional approach to understanding science as a social system. It is the
interaction between the components of the postulated set of norms and the reward
system that provides the explanatory mechanism driving behaviour in Merton’s

institutional framework.

2 Further norms are developed after the original four for example: humility (begins p. 303) and
originality discussed further in (Merton, [1957] 1973). See also (Barber, 1952) for a review of
other values of science and a discussion of the later norm of rationality — “the critical approach
to all the phenomena of human existence in the attempt to reduce them to ever more consistent,
orderly, and generalized forms of understanding” (Merton, 1973, p. 225). However the CUDOs
norms detailed here are the central ones for citation theory.
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The concept of norm has a particular role within Merton’s theory; this also has
important implications for later developments and usages within citation theory
development. Merton’s theoretical complex moral and technical norms implement
institutional imperatives (mores) , that in turn support and derive from science’s goal
of ‘the extension of certified knowledge’ (Merton, [1942] 1973, p.270). ‘Certified
knowledge’ is theoretically defined by science’s technical methods, science is an
‘empirically confirmed and logically consistent statements of regularities’, and is

supported (and defined) through the whole system of goal, imperatives and norms.

Merton’s normative structure of science is explicitly developed as a ‘value’ system, and
as an ‘ethos’ (Merton, [1942] 1973, p.268-269); it articulates the scientific motivational
ideal and it describes scientists behaviour in an optimal or idealised forms. This is
opposed to a specifically descriptive account of accumulated instances of strictly
uniform behaviour or motivational imperatives. As such Merton does not claim that
scientists adhere universally, comprehensively or exhaustively to the norms he puts
forward; indeed he further develops his theoretical framework to include potential
systematic deviance from these norms as well as the potential conflicting nature of the
norms themselves. As one example, in an analysis of priority and recognition within the
reward system of science, using the Darwin and Wallace priority dispute as his study,
Merton highlights the potentially conflicting nature of institutional emphasis derived
from norms, in this case the values of originality and of humility and modesty (Merton,
[1957] 1973). Where Merton does explicitly discuss the evidentiary behaviour of
scientists variation is a key theme; expected norms of the past are seen to be shifting
with the advent of new social and cultural aspects of science. The particular examples
Merton emphases are the phenomena of multiple authorship, and that more generally
‘scientists vary greatly in their attitudes to competition’, including positing that
Newton’s reactions within his priority dispute over invention of calculus with Leibniz
was due to the extreme emphasis that the ‘newly institutionalized value set upon

originality in science’ had created (Merton, [1968] 1973).

Merton’s normative definitions for the structure of scientific motivation provide a
scaffold against which conditions leading to conformist and deviant behaviour can be
examined. This scaffold crucially exists within a larger complex of sociological theory,

where the social structure of science is driven by social institutions of science. The

3 Though Zuckerman in a response to Mulkay’s (1976b) critique, that norms are essentially

limited to ideological status, argues that norms are not just’ ideological statements designed to
defend the autonomy of science, they have far broader sociological implications despite the fact
that empirical questions still remain about conformity to and deviance from them (Zuckerman,

1988, p.517)
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institutional nature of science provides the legitimatisation of these norms and hence
encourages their maintenance in the form of ‘prescriptions, preferences, and
permissions’ (Merton, [1942] 1973, p.269), further emphasising the role of norms as
prescriptive: what a scientist should do rather than necessarily a description of what
they actually do. The reward system is the self-defining mechanism that imposes the
constraints of conformance to institutional values, subscription to norms is driven by
receipt of institutionally defined rewards; the alternative deviance from norms raises

the possibility of institutionalised forms of ‘punishment’(Zuckerman, 1984).

Mitroff (1974) further develops the implications of the relationship between norms and
counter-norms within science production, and maintains that the combination of both
aspects contributes to science. Norms and counter-norms are features of the reward
system of science, and contribute to the institutional framework as a whole; scientists
are encouraged to comply with norms through this mechanism and its role in the

centrally placed communication system of science (Storer, 1966).

Merton (1988) articulates a functional understanding of the role of referencing in the
reward system of science,
As part of the intellectual property system of science and scholarship, references
and citations serve two types of functions: instrumental cognitive functions and
symbolic institutional functions. The first of these involves directing readers to
the sources of knowledge that have been drawn upon in one’s work. This
enables research-oriented readers, if they are so minded, to assess for
themselves the knowledge claims (the ideas and findings) in the cited
source...They also have not-so-latent symbolic functions. They maintain
intellectual traditions and provide the peer recognition required for the effective
working of science as a social activity. (p.621)
The normative theory of citation is generally acknowledged to first have been explicitly
articulated by Kaplan (1965).4 Drawing on findings by Derek De Solla Price of
‘regularities’ and ‘discernable patterns’ evidenced in citation practice, Kaplan concludes
that this suggests ‘certain norms’ driving citation behaviour. Through linking citation
practice as the ‘coping’ mechanism of ‘property rights and priority claims’ via
acknowledgement of intellectual indebtedness within Merton’s institutionalist
framework, the connection between Merton’s normative sociology of science and

citation practice is established.

Kaplan explicitly links Merton’s moral (or the later social) norms of Universalism,
Disinterestedness and Communism, incorporating an understanding of the

fundamental ‘value’ based nature of the Mertonian system and its articulation as an

4 Small (1998, p.143) dates it ‘at least’ this far back.
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‘ethos’ which describes the scientific motivational ideal (Merton, [1942] 1973).
Recognising that little is known about the normative mechanism of citation practice
and that there are many potential individual variations in the process, Kaplan then
frames the remaining development of citation theory in terms of the discovery of the
nature of the normative mechanisms that specifically drive citation practice. Kaplan’s
establishment of the connection between Mertonian normative sociological theory and
citation theory remains closely aligned with the sociological programme as presented

by Merton ([1942] 1973).

In a review of Merton’s sociological theory of science Zuckerman (1988) draws together
the literature that has followed its introduction, including the empirical studies that
have been undertaken to examine scientists commitments to the norms. Zuckerman
finds much of these analyses incomplete; those on the individual level are ‘sketchy’
(Zuckerman, 1988, p. 517)and in the aggregate variety is demonstrated but ‘firm
conclusions would be premature’ (Zuckerman, 1988, p. 518).
Normative systems are never perfectly integrated and often call for conflicting
behaviors in differing contexts. Individuals adapt to such conflicting normative
expectations by oscillating between normatively legitimated but inconsistent
behaviors, and in the process accommodate to the special demands of given
situations (Zuckerman, 1988, p. 518).
These findings combined with Zuckerman’s statement about the normative system
itself, raise the question as to whether it is possible to find evidence that disproves the
theory. Conformity and deviance is accounted for only at the very broadest level,
though detailed identification of the factors and conditions that surround compliance
and deviance is not theoretically accounted for. The ‘normative’ nature, and the implied
relationship between motivation and behaviour, of the theoretical framework itself
hinders the development of these accounts. Merton himself highlights the problematic
implications of this imprecise relationship between norms and behaviour,
how to account for regularities of social behavior that are not prescribed by
cultural norms or that are even at odds with those norms. It casts doubts on the

familiar assumption that uniformities of social behavior necessarily represent
conformity to norms calling for that behavior (Merton, 1959, p. xxiii)(cited in

(Merton, 1973)) .
This indicates that there not a clear relationship between norms and behaviours in
Mertonian theory; therefore the sorts of scrutiny and expectations placed on the
extrapolation of normative accounts into citation theory is similarly subject to these
constraints. Studies that attempt to disambiguate normative and tactical citation

theories often ascribe positive behavioural findings to conformance to norms (for
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example (Baldi, 1998; Kurtz et al., 2005)). Concurrently what may be cases of deviance

are analytically distinct yet empirically difficult to discern from tactical theories of

citation.

The structural and institutional basis of Mertonian theory is continually emphasised
within the framework and has implications for the placement of individual scientists.
The original normative theory ‘asserts the ethos is “procedurally efficient” at the
institutional level and makes no claim that this should hold for individuals’
(Zuckerman, 1988, p.519). Small (2004a) relates this perspective to citation theory
reminding us that the Mertonian system is a value system and therefore a citation
norm, like other norms, is not a rigid constraint on behaviour but is a ‘set of
expectations for conventional scientific behaviour against which we can measure
deviations’ (p.72). From these accounts it can be seen that agency of individuals is not

addressed within normative theory, and this follows into its citation counterpart.

Significant development of the normative citation theory subsequent to its
establishment by Kaplan and Merton has been based in its juxtaposition with the
tactical theories of citation and methodological critiques of citation analysis. These

aspects of theory development are discussed in Section 2.6.

2.5. THE TACTICAL CITATION THEORY

Gilbert’s (1977) articulation of a tactical theory of citation is in direct and specific
response to Kaplan’s citations as intellectual property rights argument. Gilbert notes
that Ravetz has two arguments; the first is the same as Kaplan’s, while the second is
identified as citations as they are used to construct an argument (pp.114-115). Gilbert
then proceeds to argue against the ‘norm’ of intellectual property, using empirical
evidence provided by perfunctory and negational citations, and argues for its
substitution with a more refined version of Ravetz’s second function of citation (p.116).
Gilbert develops Ravetz’s brief outline into his persuasion hypothesis. The central tenet
of the hypothesis is that citations are one of a number of rhetorical devices used by
authors to enhance the persuasiveness in their arguments for knowledge claims. This
persuasion is entrenched within the previous work of the scientific community that has
‘already been accepted as “valid science™, and therefore gains its ability to persuasively
support the new claims (p.116).

In order to justify an argument to an audience of potentially interested readers,

it is most effective to cite a selection of those papers which the intended
audience believe present well founded, valid results (p.116)
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and again including the concept of audience dependent importance:

In order to support their research findings, authors will tend whenever possible
to cite papers which they consider their audience will regard as presenting valid
important arguments and results (p.118)
This involves a postulated ‘shared belief or some degree of consensus on what will
constitute ‘important and correct’ as well as ‘erroneous’, ‘trivial’ and ‘irrelevant’; all of
these evaluative positions are determined by the scientific community/ies that
comprise the ‘audience’. Therefore it is expected within Gilbert’s account that ‘authors
preparing papers will tend to cite the “important and correct” papers’ but may also
legitimately ‘cite “erroneous” papers in order to challenge them’ and will avoid the
‘trivial” and ‘irrelevant’ ones (p.116).5 Through this selection an author provides support
for their work and simultaneously is displaying ‘allegiance to a particular section of the
scientific community’ (p.117). Examplars arise from the works’ repeated use as
authoritative grounds for further work and so can be used to indicate the consensus
within scientific communities. Gilbert supports his hypothesis with how it can be used
to explain empirical evidence by including the works of ‘the Coles’ and Small and
Griffith (1974)¢:
Their technique is successful because authors, in choosing references (and thus
co-citation pairs) orient to their own perceptions of how the scientific
community and its knowledge is structured. They place their work within a field
by citing research which their intended audience values. Thus the co-citation
analysis reveals the specialty structure by jointly tapping the individual
perceptions of all the authors whose work has been examined. (pp. 118-119)
Gilbert’s hypothesis accounts for perfunctory and negational references and their
function in supporting knowledge claims. This support is crucially contingent upon and
directed toward ‘the interests and knowledge of a particular audience as they exist at a
particular point in time’ (p.119). This position argues against the ability of non-
specialist readers to determine the precise functional nature of the reference according
to criteria of ‘perfunctory references’ as put forward by citation context analysis by
Chubin and Moitra (1975) and Moravcsik and Murugesan (1975). This form of analysis
requires that the reader ascribe ‘intention’ on the citing authors usage of a reference;

however this is problematic from any external reading of intention, more particularly

5 This is hardly a haphazard approach to citing; see (Peters, Braam, & Van Raan, 1995,
p.21)‘arbitrariness mainly for adornment of claims’ (though Peters only refers to interpretation
of Cozzens in the text — but attributes this to ‘some circles of sociologists of science’ more
generally

6 It is noted however that Small maintains the applicability of Kuhn’s paradigms as foundational
within his work, though modifies his interpretation over time (see (Small, 2003)), and Gilbert
specifically argues against the ‘incommensurable’ shifts required by Kuhn (see (Gilbert, 1976)).
This is important to note as it contributes to the two researchers different contingent
interpretations of the fundamental processes of scientific change.
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readings as they are interpreted by a non-member of the appropriate scientific

community (pp.119-120).

References and citations are central to the processes of generation and evaluation of
knowledge claims within Gilbert’s hypothesis. Though Gilbert places his focus in ‘the
context of justification’, in order to distinguish it from other “’micro”-scale studies’ that
are concerned with the ‘context of discovery’ (Gilbert, 1976, p.281) he states that the
processes are empirically indistinguishable (p.288). In this process the ‘only public
evaluation’ of knowledge claims ‘occurs when it is cited as supporting evidence for
further knowledge claims’ (Gilbert, 1976, p.296). Myers’ (1993) study on the shaping of
two biology articles, presents evidence that supports and extends aspects of Gilbert’s
persuasion hypothesis, throughout the process of writing, formal and informal
reviewing and publication. Myers’ focus is on the ‘status’ of the knowledge claim and
how this is negotiated through the writing and publication process. References play a
crucial role in establishing knowledge claims, and comments of formal reviewers reflect
acknowledgement of this role in their comments specifically related to inclusion and
exclusion of appropriate literature. Myers defines the hierarchy of knowledge claims
according to the ‘distance between the authors’ claims and the claims of the particular
part of the scientific literature in which it is placed’ (p.335). One of the biology articles
is determined to be ‘speculative’ not ‘because it runs ahead of the data, but because it
runs ahead of the literature’ (p.340). Myers extends conceptualisation of the persuasive
and rhetorical role of references to communicate knowledge claims, providing evidence
that they are integrated into the acceptance of the knowledge claims represented in the
publications as well as their status. Though specially excluded by Gilbert (1976; 1977),
Myers introduces the review process, journal selection, review and initial publication
acceptance as playing a highly significant role in determining how claims outcomes are

presented to scientific audiences.

Science for Latour (1987) is a fact construction process. This process involves two sorts
of facts: those ‘in the making’ and those ‘ready made’ (p.4). However the differentiation
between these two kinds of facts is only time and situation dependant; the same fact is
one or the other as placed in time and context. Facts exist as two sides of the same coin,
or to use Latour’s metaphor ‘the two heads of Janus’. The status of facts is continually
being reassessed through the course of their use in scientific work. This work either
redefines the facts’ status as subject to question and therefore reverting it to ‘science in
the making’, or the fact maintains its status as part of ‘ready made science’. The
transition from the first to the second creates a fact ‘blackbox’, and is used as a basis to
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establish further facts. The role of fact construction and its Janus-like qualities is
central to Latour’s theory of citation. Citations have the role of contributing to the
establishment of scientific facts, both through the justification and communication

process and also through the decisions upon which their use is based.

For Latour, previous literature is one of the resources scientists use to construct, place
and justify their claims. Decisions on the use of that literature involve assessment of
their status as facts, and their specific contribution to the fact making of the claim. Use
and placement of that previous literature happens both during the research process and
within the justification process; these processes are indistinguishable in Latour’s
theory. Decisions of the use of previous literature happen continually during fact
making, but also crucially for his citation theory, within the writing of publications.
Citations are part of the enrolment and rhetoric process and the rallying of convinced
‘allies’ upon which further use by scientists is dependant. This further use is the crucial
mechanism for the establishment of the transition of the “fact in the making” to the
“ready made fact”; publication is only one of the earlier hurdles for the acceptance and

establishment of a ready made fact.

Reliance on previous literature as a convincing resource means that the resource must
be recognisable as convincing within the construction of the knowledge claim, and
therefore its role in the knowledge claim and its associated status is communicated in
the course of the argument. Further integration and use is vital for the fact to become
and remain ready made; this also involves the fact having to be used positively as a
contribution. Continued negative or disconfirming citations will lead to the fact’s
eventual removal from both its status as fact but also its role in science (p.40-41).
Positive modalities (positive use of work in further work) moves the fact away from
conditions of production (toward ready made science/established fact) whereas
negative modalities (countering use) move the fact toward conditions of production

(toward science in the making) (p.23).

Latour accounts for the sociocognitive aspects of references-citations in terms of fact
use, fortification, persuasion and acceptance by other scientists. Latour’s theory
accounts for the diversity found in empirical studies of citation function such as
(Amsterdamska & Leydesdorff, 1989; Case & Higgins, 2000; Chubin & Moitra, 1975;
Leydesdorff & Amsterdamska, 1990; Moravcesik & Murugesan, 1975). The ability of
Latour’s theory to account for the empirical heterogeneity found in citation function is
also noted by Luukkonen (1997); however to some extent this alignment of findings is

not surprising given Latour’s theory of citation is in part also developed from the
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context of citation methodology. Latour’s theory of citation also accounts for the
diversity found in motivational studies (Brooks, 1985, 1986; Wang & Soergel, 1998;
Wang & White, 1999; White & Wang, 1997), though it should be recognised that in this
analysis Latour is ascribing motivation to behavioural outcomes as assessed through

his citation context study of the GHRH/GRF controversy.

Latour’s citation theory is centrally involved with the enrolment of ‘allies’, those that
are convinced to accept and use the authors work; however Latour only provides an
account of ‘allies’ in terms of them as other individual knowledge claim makers.
Positioning and success of the claim is determined by the shifting balance between
‘isolated’ communicating actors. An author or a reader is ‘isolated’ when they are not
supported by sociocognitive connections; the actor least supported by connections is
likely to be either convinced (reader) or unconvincing (author) (p.50). In the course of
his analysis Latour for the most part compares the authoring scientist with the ‘average’
reader; the average reader is convinced through support garnered in arguments from
authoritative and placed previous literature, and the work represented in the
publication via argument and inscription devices. However it is other scientists that
have the ability to collectively translate the fact in the making to the fact ready made. As
for the average reader, the same convincing is, to some extent, also needed for another
scientist, but unlike the ‘average’ reader, another scientist is not as likely to be as easily
‘isolated’; they themselves have ‘fortifications’ from their own work and the networks of
scientists in which they are members. It is the coordinating function of ‘groups’ and
institutional actors that is not addressed in Latour’s theory of citation. These ‘groups’
and their participation in constituting the institutional actors within knowledge

production, function at various levels throughout knowledge production processes.

Whitley (1980) discusses the significance of institutional mechanisms, using among
other examples, the role of journals in organising science and therefore the significance
of publication acceptance (pp.315-316). For a fact in the making to even be considered
within the public conversation of science, and therefore in Latour’s terms progress
toward becoming a ready made fact, it needs to first be published (Zuckerman &
Merton, 1971). Latour (1987, p.45) recognises the significance of the role of the journal
in the ‘hierarchy’ of science, when he states that the status of the journal contributes to
the reception of the fact in the mind of the reader (p.45); however journal audiences are
not only constituted by the ‘average’ reader, they are primarily constituted by other
scientists and include scientists that work in/belong to membership groups which

entail social control mechanisms (Whitley, 1984, p.28) and problem areas and
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networks which contribute to defining span of control for influential groups such as the
scientific ‘elite’ (Mulkay, Gilbert, & Woolgar, 1975). Scientists will bring their own
meanings and interpretations based on their own work, and the meanings they have
generated through the course of producing that work, in relation to their research
networks (Gilbert, 1976). Small (2004a) differentiates ‘constructive’ with ‘normative’
accounts of citation practice according to the development of meaning consensus (p.76-
77). Latour does account for the reader that will bring their own meanings and
interpretations, in his theory of fact making and citation, but what are not accounted
for are the levels of consensus developed through the communication mechanisms and

appropriate scientific work practices as primarily established at institutional levels.

Latour (1987) says interpretations will be determined by readers and that those readers
have a context, but he does not account for the context derived from intermediating
institutional groups, such as research traditions (Nicolaisen, 2003, p.18) and specialties
(Glaser, 2001), which is important for understanding citation practice and individual
scientists work practices. If nothing else, initial publication acceptance is dependant on
these institutional levels, and as Myers (1993) empirically demonstrates, reviewers have
a role in accepting the status of a claim in relation to broader networks of scientists, the
claim’s presentation and placement in a hierarchy of journals and the references, and
arguments that are used to support the claim. Glaser (2001) highlights the significance
of institutional mechanisms in the knowledge production process; they create the social
order in which knowledge is produced, and the possibility of studying specialties
provides an important link between sociological and citation studies of science. Latour
follows the collective establishment of facts from fact in the making to fact made, but
the acceptance of the fact is only accounted for as generally scientific, rather than its
placement within groups determined at much more refined levels of institutional
hierarchies of acceptance and fact establishment. In this regard Latour’s theory of
citation does not adequately account for the situated role of the individual in knowledge
production. In terms of an individual’s citation practice his focus is on the individual as
situated, but only in regard to the very broadest levels of science, not in their

positioning in relation to their institutional affiliations.?

7 Luukkonen (1997) in her discussion of the potential relationship between Small’s concept
symbols and actor-network theory, notes the parallels in Callon, Law and Rip’s use of actor
network theory in their application of co-word analysis, and believes it may imply that co-
citations could usefully be considered as associations within ‘networks of problematisations’
(p.33). Introduction of Callon’s (1980) identification of ‘problematic situations’ may indeed
contribute to further development of Latour’s theory and its relationship to scientific groups or
institutions; however Luukkonen herself only introduces the possibility of this convergence, and
W
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2.5.1.1.  AUTHORITY AND USE IN ATTRIBUTION THEORIES OF CITATION

Regardless of the possibility of heterogeneous modalities within which a reference is
allocated, Latour’s citation theory does involve critical use. In both tactical theories of
citation, though their use is heterogeneous, citations have a unifying function in regard
to presenting and developing knowledge claims; that is, to support knowledge claims
(Latour, 1987, p.38) and to justify argument through a selection of ‘papers which the
intended audience believe present well founded, valid results’ (Gilbert, 1977, p-116). The
rhetorical functions of citation involve more than simple appeals to authority; these
appeals are embedded in the collective and accumulative authority attributed to the
work the citation represents, and the further assessment by readers of the degree of
attachment of the reference to the claim is it used to support (Latour, 1987, P-33).
Authority is an important aspect of the two tactical theories, as it determines the

success of the main function ascribed to them.

Authority and its definition is also a key issue in normative citation theory, through the
question of what makes a source influential. Zuckerman (1987) specifically refers to the
difficulties inherent in defining normative citation theory as opposed to tactical
theories of citation with regard to ‘authoritative’ use of references. She expects there to
be ‘overlaps’ in the behavioural outcomes stemming from attribution with the intent to
persuade and ‘legitimate’ attribution according to intellectual influence (p.334). Small
(1998) also indicates the difficulties associated with some forms of behavioural
empirical testing of the attribution theories: ‘both theories seem to predict that
scientists are more likely to cite highly cited authors than low cited authors’ (p.143).
These definitional problems transfer into their comparative operationalisation, which is

discussed in the following section.

2.6. EMPIRICAL TESTS OF THE ATTRIBUTION CITATION THEORIES

The attribution theories of citation, the normative theory and the tactical (social
constructivist or micro-constructivist) theory, form the focal point and dominant
positions for much of the development of citation theory. Historically they are the
foundational approaches and still form the basis of the majority of current theoretical
discussion within the field, either for the purposes of extension (eg (Baldi, 1998;
Cronin, 1984, 2004; Small, 2004a)), support (eg (Kurtz et al., 2005; Moed & Garfield,

this has not been further taken up and developed into empirical and theoretical accounts of

citation.
m
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2004; White, 2004b)) or points of departure (eg (Cozzens, 1989; Nicolaisen, 2003;
Wouters, 1999a)).

The majority of contemporary citation theory maintains the long-standing centrality of
the attribution theories, through the argument that understanding the nature of why
citations are assigned (or more precisely referenced) will contribute to the application
of citation analysis and will provide the logical limits of the role of citation in

understanding scientific practices (Bavelas, 1978; Cronin, 1981).

Significant emphasis in the further interpretation and development of normative
citation theory, beyond the earlier formulations of Merton and Kaplan, has been placed
in addressing critiques raised by the tactical theories of citation; as the tactical theory
invokes intentional assumptions, many attempts have been made to address the
comparative testing of the theories in this regard. However it becomes clear when
referring back to Merton’s work (see section 2.4) and to Small’s (2004a) use of the
concept of ‘symbolic payment of intellectual debt’ (p.76), that normative citation theory
is a structural-functional theory of citation, and that reconciling the structural-
functional nature of the theory with motivational interpretations is difficult. Borgman
(2002) describes the ‘interpretativist and structural trends’ within citation studies as
oppositional. Interpretativist theory (tactical citation theory) emphasises the citer’s
personal actions, ‘influenced but not determined by context’, whereas structuralist-
functionalist (normative citation theory) approaches emphasise concern with
‘identifying probabilistic regularities and patterns’ in behaviour (p.46). Therefore the
motivational implications of the normative citation theory have necessitated re-
interpretation from the Merton’s sociology of science, and many attempts have been
made to produce satisfactory accounts of these mechanisms, and to operationalise

them successfully.8

2.6.1. OPERATIONALISATIONS OF THE ATTRIBUTION THEORIES OF CITATION
AND CONVERGENT FINDINGS

An example demonstrating the difficulties associated with operationalising the theories

comparatively, even when specifically attempting to examine intentional aspects, can

be seen in Cronin’s (1982) survey questions and definitions. Cronin defines normative

citation theory in relation to its functionalist sociological foundations and offsets it with

‘microsociological’ accounts and tactical citation theory (p.52-53). However when

constructing a survey to determine the significance of functions and norms in citation

8 Which was in fact what Kaplan (1965) recommended but did not himself pursue.
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practice, these are separated according to lines not easily recognisable from these
definitions (Cronin, 1982). Questions relating to norms are based in terms of
conventions, ‘established practice’ and standardisation while questions relating to
function concern tactical aspects, ‘intellectual indebtedness’, ‘recognition’ as well as

‘symbols’ (p.71).

The fundamental difficulty of operationalising comparisons of the attribution theories
can be exemplified by Cronin’s (1982, pp.70-71) second survey question ‘authors tend
to cite those whose views tend to support their own’. This question is intended to
differentiate between subjective and objective motivations of citation along the
definitions of the attribution theories given by Cronin. However the survey is directed
at psychology journal editors and so they are making an assessment of motivation from
their readings of the papers they have reviewed generally. From this perspective it
would be difficult to disambiguate the use of citations according to what that support
constitutes. According to the tactical theories of citation, authors are expected to
support their work with citations and according to normative theoretical
interpretations such as Zuckerman’s (1987) this support will also be evident through
ascribing the same outcomes to the process of attributing intellectual influence and
priority. Subjective and objective motivations that determine either theory cannot be
judged from this perspective. Support for this as a problem of operationalisation is
suggested in Cronin’s findings that the interpretative split is not evident in his

respondents’ replies (p.75).

Difficulties in developing operationalisations of interpretative splits between the
attribution theories are also presented in studies using the concept of authority as a
base. Moed and Garfield (2004) attempt such an analysis. They define the normative
theory of citation as stating that ‘scientists give credit where credit is due’ and this
definition provides justification for citations to be used as approximate indicators ‘to
trace intellectual or cognitive influence’ (p.295-296). In opposition the constructive
view ‘takes the position that scientists cite to advance their interests, defend their
claims against attack, convince others, and gain a dominant position in their scientific
community’ (p.296) This establishment of definitions firstly requires imposition of
simplified distinctions between the two attribution theories, but also requires that these

distinctions are able to be operationalised effectively.

Moed and Garfield (2004) utilise Zuckerman’s (1987) assertion that if authors used
citations according to the persuasion argument, citing distributions would contain

more than 6% of ‘authoritative’ papers over the cumulated Science Citation Index
M
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(SCI). From this assertion they operationalise ‘authoritative’ papers as those cited
within the 10% most frequently cited within their research field. Research field is
defined very broadly in this study being ‘aggregates of journal categories’ including
‘Molecular Biology and Biochemistry’, ‘Physics and Astronomy’, ‘Applied Physics and
Chemistry’ and ‘Engineering’ (p.298). They find variation in use of ‘authoritative’
papers across these research fields, with ‘basic’ fields using more authoritative papers
than ‘applied’ fields. However overall the use of ‘authoritative’ papers is found to range
from 26% to 39% in the fields. More interestingly they find evidence that for the field of
‘Molecular Biology and Biochemistry’, ‘authoritative’ papers are excluded as reference
lists get shorter. This is interpreted as evidence for selection decisions based on
cognitive relevance, as authors drop ‘authoritative’ papers more readily than other
types. Moed and Garfield recognise that they are using a somewhat arbitrary threshold
for identification of ‘authoritative’ papers in this study, but beyond that they are also
using extremely broad research field categories to be attempting to determine
relevance.? They are unable to provide support for one attribution theory as opposed to
the other, and conclude that ‘bibliographies do at least partly reflect authoritativeness
as suggested by Gilbert’ (p.303).

The question remains whether it is possible for ‘authoritative’ papers to be defined in
this way, Gilbert’s persuasion hypothesis does include that to be successfully persuasive
the reference would have to be recognised by the papers ‘audience’ as important and
this is contextually defined. Therefore it is unlikely that an analysis at such broad levels
of aggregation would capture this. The analysis does leave open the alternative
interpretation that papers with longer reference lists are more likely to be ‘review’
papers where it would be expected that ‘foundational’ (of broader significance)
references would be more likely to be included. Myer’s (1993) work suggests that status
negotiation in the review and acceptance of publications includes the length of
publication being negotiated in relation to the perceived significance of the knowledge
claims presented. This could mean that longer papers are more likely to have a broader
scope, and therefore would include more papers of significance at the broad levels
Moed and Garfield are identifying.

Use is also a problematic basis of discrimination for attribution theories of citation

when operationalised using interpretations that remove their discriminatory power.

9 There is a substantial body of literature from information science that requires consideration
of significantly more specificity in accounts of relevance (see for example, for general contextual
accounts (Harter, 1992; Howard, 1994; Schamber, Eisenberg, & Nilan, 1990) and (Anderson,
2005) for relevance as established in the research process).
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Kurtz et al (2005) define the normative assumption as “the number of times a
document is cited...reflects how much it has been used” (citing (Liu, 1993)). This
interpretation clearly obscures much of the complexities involved in the possibility of
Jjuxtaposing the normative citation theory in terms of any other theoretical position
available. Kurtz et al do not define their interpretation of the tactical theories but cite
the MacRoberts’ (MacRoberts & MacRoberts, 1989) critique of citation analysis as the
oppositional argument to the normative assumption. In effect they interpret their
otherwise impressive results of close relationships between reading of articles and
citing of articles by individuals as ‘prov[ing] that the normative theory of citation is true
in the mean’ (Kurtz et al., 2005, p.111). ‘Reads’ are operationalised through individuals
accessing of either abstract, references only or the full-text in the NASA Astrophysics
Data System through log files, and this is taken to represent use. Kurtz et al’s findings
do indicate that authors ‘read’ the articles they cite, and do so before they cite; however
it is difficult to see how this supports a ‘proof’ of the normative theory of citation in any
more than the sense of empirically opposing one aspect of the MacRoberts’ primarily
methodological critique. Kurtz et al’s interpretation demonstrates the problems
encountered when normative citation theory is extrapolated into simplified
interpretations and then further extrapolated into operationalisations according to

those interpretations.

Hargens (2000) is a relatively recent use of a normatively derived structural-functional
framework to examine citation patterns, and empirically determines that the
implications of the attribution theories of citation represent the necessity for some
aspects of convergence to be recognised. In this work Hargens returns to the study of
reference networks in an examination of how authors use each others work. His study
is at the level of the research area (seven research areas from a variety of disciplines
spanning ‘hard’ to ‘soft’) and combines structural aspects of the research areas using
reference network analysis with citation-context analysis. Hargens’ findings
demonstrate marked differences in use of literature among the research areas: these

results are not due to network density, network size and literature growth rates.

Hargens then examines the possibility that these different structures may in fact be due
to variation across research areas in how researchers use each others work, particularly
according to the differences in consensus of the relative importance of topics in the
individual areas. The citation-context analysis done by Hargens relates the use of the
literature to the functional needs of communication within the fields brought about by

their structures. For instance, fields that have less consensus on the basis of importance
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of research topic are found to draw more regularly on ‘foundational’ literature and use
this literature more conceptually (‘cite it for its thematic content’ (Hargens, 2000,
p.859) to establish the significance of their topic. Fields that have more consensus
rather focus on the findings of others, work, assuming the importance of the topic is
established and so rely more heavily on ‘research front’ literature. This finding also
suggests to Hargens that use of literature also has a legitimate rhetorical and
communicative function that goes beyond simplistic ‘persuasion’, that can be related to
the structure and features of the research area to which researchers belong. ‘I suggest
that authors’ use of the literature varies depending on the tasks they must carry out to

write papers that colleagues will see as significant contributions’ (Hargens, 2000).
2.6.1.1. “WHO YOU ARE” VERSUS “WHAT YOU DO”’?

Attempts have been made to determine the primacy of ascriptive process versus
achievement process in the allocation of citations. This involves delineating the

operationalised variables according to one or other process.

Stewart (1983) examines influence and recognition (which he uses interchangeably)
through delineating what he considers their constitutive components, achievement
versus ascriptive processes. He traces these components back to Merton via Cole and
the norm of universalism, and firmly places his work in the ‘functionalist perspective’.
To the extent that influence is distributed on the basis of what one says, then
we have universalism or an achievement process, but if influence is determined
by who one is, then we have a Mathew Effect, or an ascription process’ (Stewart,
1983, p.168).
Stewart’s study explicitly assumes that both elements will contribute to scientific
process however believes their relative importance is the key determining question.
Focus is placed on intellectual factors, to account for the limitations put forward by
constructivists, and is examined through variables that are considered potential

determinants of citations to articles.

Stewart holds that there is a fundamental limitation in examining intellectual influence
on the level of the individual, as it does not allow for adequate assessment of the ‘effect
of the specific characteristics of the individual articles’ (Stewart, 1983, p.169). These
influence variables that relate the individual to their articles are used to operationalise
achievement (article characteristics) versus ascriptive (author characteristics)
processes. Author characteristics, which reflect ‘scientific accomplishment or

experience’ (Stewart, 1983, p.176) include previous productivity, professional age and

W
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average quality of publications as measured by average citations to article. Article
characteristics include article length, publishing journal and articles relevance. As
relevance becomes important in the finding this variable is further described;
determination of relevance includes a ‘subjective assessment of the articles relevance
based on Stewart’s understanding of the knowledge area, and three measures based on
relationships between the articles’ references and the references in major plate
tectonics articles (Stewart, 1983, p.175). Stewart’s definitions of variables lead to the
question of whether an author, their reputation and their work can be so neatly

separated from one another.

Stewart finds that ‘achievement processes are more important than ascriptive
processes’ (Stewart, 1983, p.175) in the allocation of citations for both plate tectonic
and geology cases. This finding leads Stewart to the conclusion that ‘universalism was
most important in the allocation of recognition for scientific contributions’ although
‘some evidence for the Matthew Effect was shown by the significant effects of some
author characteristics’ (Stewart, 1983, p.185). However it can also be seen that
Stewart’s definition of ‘relevance’ plays a significant role in this finding, therefore
‘relevance’ or some unarticulated definition of content relatedness is implied by

(necessary within) the normative theory of citation.°

Following Stewart, Baldi (1998) also examines processes of ascription and achievement
in the allocation of citations. He extends work done by Stewart by including the ‘dyadic’
relationship between citing and cited articles. Interpretation of ascriptive and
achievement processes are also modified. In Baldi’s analysis ascription, or ‘who one is’,
is ‘indicated by functionally irrelevant author characteristics, such as one’s
eminence...(p.833). Conversely achievement processes, or ‘what one says’, is indicated
by the ‘cognitive, perceived quality, methodological, or topical content of one’s article’
(p-833). While Stewart contains his conceptualisation of these processes within the
Mertonian functionalist framework, Baldi considers ascription processes to be
representative of social constructivist theory of citation and achievement process to be
aligned with normative theory of citation. Concurrently Baldi acknowledges that the
two processes ‘are not necessarily mutually exclusive’ (p.833). Findings from this study
are interpreted as supporting ‘a normative interpretation of citation use’ (p.834);
however Baldi further tempers this with an overall interpretation that supports ‘a
model of citation behaviour in which citations are simultaneously determined by the

characteristics of citing and cited articles and their authors’ (p.843). This final

10 It should be noted here that within information science relevance is itself a very complex
notion (see (Anderson, 2004; Harter, 1992; Schamber et al., 1990)).
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interpretation seems to indicate that author characteristics may not in fact be decidedly

‘functionally irrelevant’, and may not solely represent constructivist citation theory.

When the Mertonian sociology of science is translated into the normative citation
theory in this operationalisation process, the problems associated with divisions
between motivational and functional/behavioural accounts become more evident. An
example can be seen in Baldi’s (1998) essentially behavioural variables which are
ascribed motivational interpretations in his conclusion. His results accordingly do not
demonstrate the expected clear distinction between the tactical and normative theories
of citation. This underlying difficulty in Baldi’s analysis is recognised by Small (1998,
p-143).

Both of these studies (Baldi, 1998; Stewart, 1983) utilise conceptualisations of an
empirical distinction between ascriptive and achievement processes. In order to assess
the primacy of one or other of these processes the analytical distinction must be
operationalised; even so, both articles conclude that findings indicate that both
processes are at play. This in turn opens the question as to whether the distinction is
analytically useful and empirically examinable. However, by both accounts content

seems to be an important factor in allocation of citations.

2.6.1.2. OPERATIONALISATIONS OF THE ATTRIBUTION THEORIES OF CITATION
AND THE VALIDATION OF CITATION ANALYSIS

One of the early calls for a theory of citing was put forward by Mulkay (1976a), who
recognised that his own study used citation patterns ‘as an index of lines of intellectual
influence’ and that this use assumed an ‘implicit theory of citing. Mulkay concurrently
recognises the methodological utility of using citations in this way as ‘they cannot be
distorted by the selective perceptions of participants’ and so are ‘relatively objective
data’ (p.111). Even during this early stage of the discussion of citing theory it can be
seen that a number of criteria for appropriate methodological considerations for the
application of citation analysis are established. Citations are required to be ‘objective’
and representative of ‘intellectual influence’; ‘quality’, in most cases should be

‘positive’, be content driven and have expected integral functions within reward

u This itself was not new as Cole (Cole, 1970, p.281) also noted this assumption; however it was
stated rather than critically examined in his work (Small, 1998, pp.143-144). Note that Mulkay is
actually talking about ‘citing’ here rather that citations, and is directly opposed to the argument
put forward by van Raan (1998), and highlights the necessity of distinguishing between
references and citations first articulated by Price. Failure to do so adequately contributes to the
difficulties in developing citation / citing theories (Wouters, 1997).
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systems of science. Thus in these forms the normative citing theory is interpreted to be

the foundational position in establishing citation analysis as a valid methodology.

A dominant feature of the evolution of the attribution citation theories is that much of
the discussion and empirical analysis that surrounds them is via their direct
juxtaposition. Small (1987, p.339) refers to this phenomenon by highlighting the
‘caricature’ of “references as influence” introduced by David Edge and continued in the
MacRoberts’ work. Through this process associative allegiances have been formed
which produce certain dichotomous positions, which are influencing the development
of citation theories and their ability to address understanding of scientific work

practices.

The two dominant attribution citation theories are based in two fundamentally
different viewpoints of citation practice. Citations for Zuckerman (1988) become valid
measures because they are an aggregated measure, and represent the accumulated
collective decisions of many scientists; it when they are examined in aggregate that
citations are not subject to particularistic influences. This attribute of aggregation
carries with it a certain internally logical consistent validity for the purposes to which it
is put by Zuckerman and colleagues, but this is an argument that is not transferable
into the individualistic micro-process of citation. Reliance on aggregation as being
crucial to the validity of citation analysis and theory is also argued by Small (1987,
p-339) and van Raan (1998).

Studies and theoretical positions that support a tactical theory of citation do not
address aggregation; rather they develop a theory of citation through micro-analysis of
citation practice as demonstrated in laboratory studies (Latour & Woolgar, 1979),
discourse analysis (Myers, 1993), and citation context studies (Gilbert, 1977). In
response to the issues raised in tactical accounts, arguments have been put forward that
theories of citation must be tested according to motivations, as particularistic
motivations of the citing authors invalidate the objectivity of citation measures
(Bavelas, 1978). Furthermore, adequate theories of citation cannot be further developed
without understanding citer motivations (Brooks, 1985, 1986). The prevalent
assumption that understanding of motivation will clarify the use of citations as an
analytical tool has been questioned; the basis of their refutation hinges on the
differentiation of citing versus citation practice (van Raan, 1998; Wouters, 1999b) and
the problematic relationship between motivation and behaviour (Langham, 1995;

Zuckerman, 1988).
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The normative citation theory is focused on and gains validation from the use of
aggregated measures, whereas the tactical citation theories are concerned with
individualistic and localised practices in science. This results in problems in relation to
testing between the two theories. Neither attribution citation theory successfully
accounts for findings of micro-studies simultaneously with those produced in
functional-structuralist accounts, and so do not allow for complete examination of the
situated role of the individual and their scientific work practices that involve

simultaneously content and rhetorically significant communication.

2.6.1.3. THE QUESTION OF EMPIRICAL DIFFERENTIATION BETWEEN
INTERPRETATIONS OF THE ATTRIBUTION THEORIES

This section [2.6] has highlighted a number of empirical studies that have found it
difficult to successfully operationalise the divisions implied by interpretations of
normative and tactical theories of citation, and produce conclusive findings in support
of one to the exclusion of the other. This problem rests on two fundamental concerns.
Firstly there is the problematic relationship between motivation and behaviour and
therefore what is the appropriate way to support understanding of the theoretical
position of citation analysis. Secondly there is the problem of empirically and

satisfactorily discerning one attribution position from the other.

The differentiation between the two theories remains a difficult task, as White (2004b)
explains,
one must show that, in order to sway opinion, an author has knowingly cited a
work by a big name (or a person in power, or a colleague, or a favorite) that is
less relevant to the text than a work by someone not in these categories (p.116)
The difficulty of this task demonstrates the question of the empirical separation of the
motivational interpretations of these theories as being methodologically problematic.
This is further highlighted by numerous citation motivational studies that suggest that

citing involves simultaneous normative and egotistical values (Borgman & Furner,

2002, pp-48-49).

Small (1998) highlights the problem in reference to the differentiation between

‘intellectual influence’ and ‘persuasion’,

direct empirical test of the two theories seems difficult, and we need to take a
step back and view these two theories in a broader context...on the normative
theory scientists cite highly cited authors because they provide the best sources,
and on the constructivist theory because citing highly cited authors is more
persuasive than citing low cited authors (p.143)
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Zuckerman (1987) further argues that citation practice studies need to be concerned
not only with authors ‘intentions’, but it is also necessary to address ‘audience response’
(Pp-334-335). Isolated attribution citation theories are not able to gain an appropriately
comprehensive understanding of the relationships of these factors within scientific

work practices.

The difficult empirical separation between the motivational aspects of citing practice is
amplified with the problematic relationship between motivation and behaviour, this
relationship ultimately asks the question: in what ways will motivational approaches
contribute to citation theory explication, and indicate that both need to be considered?
What is made evident in the foregoing account of the attribution theories of citation is
that neither position adequately accounts concurrently for the distributional
regularities found in citation patterns and the heterogeneity found in citing practices of

authors.

2.7. THEORETICAL CONVERGENCE BETWEEN THE ATTRIBUTION
THEORIES OF CITATION

Following an examination of the foundational sociological theories and supporting
empirical evidence, Cozzens (1989) concludes that ‘citations stand at the intersection of
two systems, a rhetorical system and a reward system; they reflect both at once’
(p.438). Echoing Zuckerman’s (1987) identification of the problem that these two
systems are found to be ‘analytically distinct’ yet ‘concretely indistinguishable: they
both present as impetus and constraint in any given act of citation’ (p.440). A synthesis
of the two systems (normative and tactical citation theories) is then presented in the
form of a rhetoric-first model of citation practice. The rhetorical system is conceptual
and cognitive and the reward system is based on recognition and reputation (p.440).
Cozzens (1989) identifies the reward system as founded in normative citation theory
and the rhetorical aspects as contributed by the tactical theories of citation. Then she
re-defines the two systems in terms of their convergent aspects; these aspects cut across
divisions as they are found in interpretations and operationalisations of attribution
theories (2.6). The factors that are identified as influencing the likelihood of citations
fall into two groups,

those that are attributes of how documents connect rhetorically to others in

their document networks and those that are attribute of the relationships of the
authors to their competitors (p.442)*

12 However operationalisation and differentiation is still difficult on the basis of these two
groups as can be seen in the findings of Baldi and Stewart [Section 2.6.1.1].
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Cozzens (1981) also introduces a third system, the communication system (p.444).
Though the communication system is left relatively underdeveloped in Cozzens’ model,
this inclusion allows recognition of the role of institutional mechanisms associated with
citing practice and places the mechanisms of the communication practices of science in
direct relation to citing practice.

Among the citation inflators and deflators, journal characteristics, language of

publication, and other measures of audience size need to be analyzed as part of

this system (p.444)
Though the communication system is no less concretely distinguishable than the other
two systems, its introduction does assist in allowing Cozzens to discuss the possibility
of addressing predictability in citation behaviour, through the ‘patterns (habits,
conventions) of incorporating the contents of documents into text that make for
different levels and temporal profiles in citations’ (p.442). These patterns again allow
for the possibility of a citing theory that can be developed to support further citation
analysis and citing theory development that includes statistical modelling, representing
the possibility of attempts to overcome quantitative and qualitative divides within

much of citation theory development (p.445).

Cozzens (1989) is using an interpretation of the tactical theory of citation that focuses
on the function of documents to argue knowledge claims. If a knowledge claim is to be
accepted, its argument must be persuasive, and referencing is one of the rhetorical
resources authors marshal, both conceptual and honorific, to achieve acceptance of
their work through support of their argument and resulting knowledge claim.
Referencing is an aspect of the writing process of an author, which has central
communicative functions within the reward system of science (p.445). The function of
the reference is to incorporate ‘the contents of documents into text’ (p.442), thereby
creating a meaningful connection of the knowledge claim understandable to its
audience, it is the ‘meaning (or meanings) citing authors attribute to the document that
determine its citation pattern rather than the author intent’ (p.443). Placing citing
practice in the context of the writing process allows for a reconciliation of the ‘context
of justification’ and ‘context of discovery’ polemics. Writing is, for example, argued to
be simultaneously justification through communication (Bazerman, 1983) and

discovery as a ‘knowledge-constituting process’ through text production (Galbraith,

1999).

Without reference to Cozzens’ rhetoric-first model, Nicolaisen (2003) argues from a

philosophical and documentalist perspective the necessity of regarding citation practice
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as part of the scientific writing process within theories of citing. Citing is a ‘social act’ in
Nicolaisen’s model and is ‘closely connected to the social conventions of writing

traditions’, which for an individual author are determined by Laudan’s “research

traditions”,

in order to understand, explain, and predict the dynamics of citation networks

we need to penetrate the social worlds of individual authors (p.18)
Nicolaisen stresses the social elements of the act of citing as he argues current theories
that consider writing, do so only from a cognitive perspective (citing (Small, 1987)).13
When Cozzens’ rhetoric-first model, and its foundational positions anchored in the
tactical theories and the normative theory of citation, is also considered, it is apparent
that the social aspects of the writing process are to some extent effectively supported in
this way from within previous citation theory. The role of such collective groupings
such as ‘research traditions’ are only properly supported through the convergent

aspects of the two attribution theories.

Cozzens’ rhetoric-first model of citations can be reconciled with approaches to the
study of citation practice that involve scientific writing as a social, communicative and
cognitive practice. Hyland (1999) develops such an approach; though he does not use
Cozzens’ rhetoric-first model of citation, there are foundational similarities between
them. Citations in Hyland’s rhetorical account ‘display an allegiance to a particular
community or orientation, create a rhetorical gap for his or her research, and establish
a credible writer ethos’ (p.342). ‘Intertextuality’ is a prominent feature in Hyland’s
account; citation contributes to the way a writer situates ‘their research in a larger
narrative’ (p.342), and so includes consideration of the expected audience for the work.
Academic writing is seen as a tension between ‘originality and humility to the
community, rhetorically accommodating laboratory activity to the discipline’ (p.342).
citation helps to define a specific context of knowledge or problem in which the
current work is a contribution...New work has to be embedded in a community-
generated literature to demonstrate it relevance and importance and to
accommodate readers’ scanning patterns as they rapidly search of relevance and
newness (citing (Berkenkotter & Huckin, 1995)) (Hyland, 1999, p.343).

[citation practices] contribute to how writers choose to frame their studies for
colleagues, relying on a sprinkling of citations to invoke a set of common

13 It is noted that in his later work Nicolaisen (Nicolaisen, 2004, p.89) does acknowledge that
Small also considers the social in his formulation. However, contrary to Nicolaisen’s
interpretation Small does not appear to have done an about face in relation to focus on
psychological aspects, rather his approach was foundationally erpbedded within Mertonian
sociology of science which considers science originally as primarily social as well as cognitive;
however this evidences that interpretations of normative theory of citations have been thought
to emphasise the cognitive aspects (at times to the exclusion of social elements).
m
Chapter 2: Citation theory and the situated communicating individual in knowledge production
32



understandings through to an elaborate scaffold of supporting references
(Hyland, 1999, p.362).
Hyland completes a rhetorical analysis of citation use, using broad disciplinary
categories, and determines that citations reflect disciplinary differences and that the
‘impact of citation choices clearly lies in their cognitive and social value to a

community’ (p.362).

Paul (2000) undertakes an analysis which utilises Cozzens’ rhetorical model of citing,
and so combines rhetorical (processes of selection and positioning) and reward
(community acceptance) functions of citations. This study is a rhetorical study of the
‘multidisciplinary’ field of chaos. Paul uses quantitative content analysis methods to
examine intertextual relationships between both citing and cited texts, rhetorical
strategies used by the citing texts, and by using citation counts as measures of
community acceptance. A document set of citing articles is developed from 13 articles
produced by 2 groups within the Chaos field, and the examination is of how these
articles are cited across 3 time spans between 1975 and 1994. The time spans were
identified using measures of growth as chaos was represented in the journal ‘Nature’,
the time spans are then aligned with three periods of development. Overall Paul finds
that the rhetorical use of citations changes according to the developmental time spans
identified and that articles are cited in an increasingly specialised way, which indicates
to her evidence of ‘an increasingly stable and specialized community’ (p.213). Paul’s
findings support Cozzen’s rhetoric-first synthesis as it contributes to the explanatory
value of understanding of citing practices that combines aspects of both the normative

and tactical theories of citation.

Cozzens’ synthesis of the tactical and normative theories demonstrates an attempt to
address the structural and agency divide that occurs in operationalisations and
discussions of the earlier theories. The work is supported by empirical attempts to
address these problems through convergent theoretical positions; however these
empirical results are also singularly concerned with individual citing acts, so they do
not in practice address the positioning of a communicating author in terms of their
broader institutional environments, therefore do not place the scientific work of the

individual within context.

2.8. ASSOCIATION THEORIES OF CITATION

The combined dual interpretations of the normative citation theory indicate that it is

important to be able to allow for accounts of citation from the perspective of individual
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authors citing practice as well as patterns and distributions produced from the
aggregation of citations. However it has been argued that current formulations of the
attribution theories of citation do not provide for this concurrently. This means that it
is very difficult to produce theoretical accounts of individual acts of citing and
individuals’ citing practices as they are related to broader knowledge production
systems across multiple levels of aggregation. The following functional theories
introduce accounts of citation and citing that attempt to achieve this. They are all
concerned with the centrality of communication and its associated role of
representation in scientific work practices. The importance of recognising the dyadic
relationship between citing-cited artefacts is also considered within these theories,

though addressed in varying ways.

2.8.1. SYMBOLIC ‘THEORY’ OF CITATION

Following Garfield’s (1977) “citation markers” and reflecting Merton’s (1988) symbolic
functions of references, Small (1978) introduces his account of ‘cited documents as
concept symbols’. This is partially in response to the growing number of studies that
were focused on the ‘why’ of citation and citing. Most of these accounts are
motivational in focus but also included categories representing the functions of
citations. The crucial aspect re-introduced within Small’s symbol theory is the
centrality of ‘content’ in citing behaviour. Citations as symbols of concepts or methods,
have the cognitive function of embedding the scientists-authors work in earlier

literature, through referencing (p.328).

Citing is a symbol making process, where ‘in citing a document an author is creating its
meaning’ (p. 328). Small aligns this process with language, labelling and writing in
scientific papers (see also (Small, 1987)). Through citing a document an author
‘establishes a link between the cited document and the language in the citing text’
which is expected by the reader to have some rationale. This conceptualisation allows
for a process whereby private (‘nonce’) symbols are transformed into public (‘standard’)
symbols, through the cited symbol acquiring a ‘standard or conventional interpretation
(meaning)’, it becomes a ‘collective representation’ (pp.338-339). Though this
transformative process is not part of Small’s empirical study in this paper, he does
discuss the possibilities of recognising it. Viewing citations and citing in this way
acknowledges the dual role of citing. Citations are both cognitive and socially
determined, ‘citers engage in a dialogue on the document’s significance’ and ‘the
process of acquiring a standard or conventional interpretation is crucial for the social

determination of scientific ideas’ (p.338).
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For Small (1978) citations only become ‘standard symbols’ through aggregated use by
many actors (p.329),
my suggestion is to graft a network epistemology onto the normative theory of
science, borrowing methods of textual deconstruction from the constructivists,
but without adopting their relativism. Citations then become part of the process
of argumentation, justification and interdisciplinary bridging, with the end
product being the consilience of scientific knowledge (Small, 1998, p.147).
This is empirically examined through his notion of ‘uniformity of usage’ or ‘consensus’,
defined as ‘the percentage of citing contexts which share a particular view (the most
prevalent) of the cited item (Small, 1978, pp.329-330). In ‘this first empirical step’ he
finds reasonably high uniformity percentages (only one concept is less than 42%
(p-335)) and interprets this finding, in terms of citation exemplars, ‘as evidence of an
author’s compliance with the general paradigm’ (p.338). Using Small’s symbol theory of
citing and Gilbert’s suggestion ‘that research networks tend to develop standard
references’ Cozzens’ (1985) finds partial empirical support for meaning consensus

development across different fields.

Budd (1999), finds evidence that supports Small’s theoretical symbolic account of
citation practice through examining citations as epistemic links between knowledge
claims in the scholarly communication process, and interprets the implications for this
concept as the necessity of acknowledging ‘the interaction of author and reader’
(p.267). Meaning within a text is determined via interpretative processes for both
reader and author, so the ‘author and reader are engaged in a dialectical relationship’
which can be seen as residing in a broader dialectical discourse’ (p.267). Citation
practice involves epistemic and non-epistemic'4 linkages, that citations are part of an
author social and epistemic [without falsity] justification within scholarly
communication, and that citations can be seen as ‘contextual extensions of the author’s

argument of proposition’ (p.272-273).

Small’s symbolic account of citations allows concerns such as intertextuality to be
considered in relation to the functions of citation within communication processes.
Recognition of the significance of seeing citing-cited entities as relationships has been
incorporated into further work. Baldi (1998) develops his analysis based on ‘citations as
dyadic relationships’, finding that empirical distinctions between existent motivational
citation theories are not clear, and elements of both are evident when seen as

relationships between citing-cited documents. This has produced evidence that Small’s

14 Budd (Budd, 1999) defines non-epistemic primarily as including links that could not be
verified through explicit evidence as epistemic within his analysis
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symbolic theory of citation moves beyond divisionary interpretations of the attribution
theories of citation.

Small’s symbolic theory of citations is able to provide an account for the variation in
findings related to relevance between citing-cited documents in empirical citation
studies. Harter, Nisonger and Weng (1993) found that subject content and citing-cited
relationships typically have only a small amount of similarity. This finding empirically
argues against the use of citation indexes in identifying subject areas and citing-cited
pairs having content based linkages. However, the Harter, Nisonger and Weng findings
are countered by Peters, Braam and van Raan (1995) in their analysis of cognitive
resemblance also operationalised through content keywords and citing-cited
relationships. Peters, Braam and van Raan (1995) find that that publications with a
citing relationship are content-related, and those that share a reference to a highly cited
paper are also content-related to a significantly higher degree than documents that are

not bibliographically coupled.

The conflicting findings of these studies by Harter et al and Peters et al are further
complicated by the findings of Braam, Moed and van Raan (1991). When compared, co-
citation clusters produce low recall in relation to subject content retrieval, and so co-
citation clusters are considered not to be an effective tool for retrieval across a specialty
as compared to subject based approaches (Braam et al., 1991). This result implies that
the identification and definition of specialty boundaries when using co-citation
methods is not congruent to identifying a content defined specialty area. The diversity
of findings represented in these studies finds theoretical explanation in Small’s
symbolic theory of citation. Small’s theory predicts a non-linear content relationship
between citing-cited pairs of documents via the process of citing authors’ interpretative
role in establishing the epistemic link between the documents. The content relationship
is associative and not necessarily encompassed completely by topical relationships, but
is related to them interpretively through consensus in meaning. Budd (1999) is
referring to these processes as epistemic and Small (1998, p.144) refines this as a

‘network’ or ‘social epistemology’ (citing (Schmitt, 1994)).15

15 Harter (1992) develops a psychological account of the relevance judgments made during
citing. Relevance judgments made during citing are not restricted to topical relevance and so are
not necessarily captured through subject analysis, but rather are related to the research process
of the citing author, and their psychological state. Nicolaisen (2004) criticizes Harter’s account
of citation relevance based on the singularly mentalist approach he takes. However when Small’s
symbol account of citations is seen as confirmatory of Harter’g psychologjcal relevance, citing
practice is simultaneously socially influenced, with the recognition that simultaneous content

and semantic process are involved.
e e e——————————————————————————————————————————
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Implications of the author-reader relationship and the interpretive nature of citing
practice are recognised by Small and supported by Harter’s (1992) psychological
relevance. Both conceptualisations relate to the necessity of a semantic understanding
of the citing-cited entity relationship which can involve, but does not necessarily, direct
and simple content (as in specific word) relationships. Accordingly Small (1978) notes
that motivational aspects of citation theories, and too narrowly defined content focused
interpretations of citing practice, are not sufficient to account for their functions within
scholarly communication:
The relationship between the cited document and the concept it symbolizes...is
“metaphoric”. In the extreme, this means that there need not be any similarity
between the document and the concept it stands for...the perceived content of
the document is independent of the document itself...(Small, 1978, p.329)
The interesting question is not whether the cited work is “correct”, or whether
the citing author has made a “correct” interpretation of it, but rather whether
the interpretation is in accord or at variance with the interpretations others
have given it (Small, 1978, p.338).
Van der Veer Martens (2001) extends Small’s ‘theory’ of citations as concept symbols
by relating it to Star and Greisemer’s (1989) “boundary objects”. For Van der Veer
Martens this conceptualisation of citations as boundary objects introduces recognition
of the ‘plastic’ and ‘robust’ nature of citations as they function in ‘local informational
needs’ and to ‘maintain a common identity in several intersecting social worlds’ (p.2).
She further relates these diverse functions to the correspondence, coherence and
consensus “theories of truth”, finding support for these functions in examining
scientific communication, United States legal and patenting system processes, at the
micro, meso and macro levels. Focus in her later paper (Van der Veer Martens &
Goodrum, 2006) shifts to using a combination of functional citation context analysis
and in-depth interviewing of citing authors as well as relevant journal editors to
examine the functional role of theories within knowledge production. Though Van der
Veer Martens explicitly says she is not contributing to ‘the extensive literature on
citation behaviour’ (p.334), functional heterogeneity in the use of references is
apparent in her findings and these have relationships to functional use of theories. She
finds evidence that reference functions within scientific literature correspond to aspects
of theory diffusion and its use, according to applicability, constructivity, accessibility,

connectivity and generativity, as supported by the other methods of analysis.

Small (2004a) further develops his symbolic theory of citation through identifying its
placement in the ‘common ground’ derived from both the normative and tactical

theories of citation,
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if the norm of citation involves a symbolic payment of intellectual debt, it is, at
the same times, an ascription of meaning to the cited text and a construction of
its meaning (Small, 2004a, p.76)
Small (2004a) then develops a possible methodological operationalisation to support
this postulated balance through operationalising the normative and tactical theories of
citation through how much citations represent convergence and divergence from
consensus meanings.
When the constructed meaning is coincident with the author’s original message
as well as common usage, we may say that there is a strong normative
compliance...When the constructed and original messages diverge, we have
what is for a normative sociologist deviant practice on the part of the citing
author, but perhaps normal behavior for a constructivist (p.76).
This is certainly an interpreted use of the attribution theories of citation, but one that
does recognise the possible theoretical and empirical convergence associated with
them. At the same time the question of ascribing intent to behavioural analyses remains
quite appropriately, specifically and deliberately unasked and unanswered in this
operationalisation. Empirical analysis using this operationalisation is left unreported in

this presentation and currently remains empirically untested.

An account that both theoretically and empirically extends Small’s symbolic theory is
presented in (Small, 2004b). This paper develops the symbolic theory through
introduction of its possible applicability to authors’ views on their own citation success.
Authors ‘opinions’ are accessed using the ‘Citation classic commentaries’ archive
available through Essential Science Indicators (ESI) Special Topics produced by
Thompson Scientific. In the course of contributing to these commentaries the authors
also comment on their understanding of the significance of their highly cited work.
Small recognises the potential difficulties associated with analysis based on using
authors’ opinion as presented in this public forum. However, the functional categories
found through content analysis of these commentaries vary from, but are well
supported by, other functional analyses using different methodological combinations
that are somewhat less ‘public’ or with less implied self-interested motivations (for
example (Amsterdamska & Leydesdorff, 1989; Leydesdorff & Amsterdamska, 1990)).
The non-exclusive categories Small identifies in his sample of commentaries include:
Interest, Novelty, Utility and Significance. These are generated from a content analysis
of responses to open requests for commentary rather than specific questioning of
authors in these areas. Interest is the category that forms the central position in
relation to utility, with novelty and significance forming a triangle of relationships
through the interest category. What is demonstrated in this study is the necessity to
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consider the social and cognitive significance of placement of research within
frameworks in their relevant fields. Determination of citation characteristics requires
papers to be established as they are embedded within their ‘fields’ or ‘specialties’, as key
functional relationships to the field, such as importance and significance, are

determined through these structural levels.

Small’s deliberate focus is on accumulation of meaning represented in the convergence
and divergence associated with aggregated use of concept symbols (cited documents)
(Small, 1978, 1986, 1987, 20044, 2004b). It has been argued that semiotic frameworks
and their associated concerns, such as intertextuality (Budd, 1999; Hicks & Potter,
1991), symbol-sign relationships (Cronin, 2000), and dyadic relationships (Baldi,
1998), require that the author (individual researcher) be seen as an interacting and

participating agent in the citing-citation process (Hicks & Potter, 1991).

2.8.2. SELF-ORGANISING COMMUNICATION SYSTEMS ‘THEORY’ OF CITATION

Leydesdorff’s (1987) rationale for his functional theories of citation argues against both
Cozzen’s rhetorical theory and other ‘sociological’ approaches based on the ‘citation
practices of scientists’, as they do not adequately account for the ‘cognitive perspective’
(p-306). Focusing too singularly on citing actors leads to the exclusion of their cognitive
role within the ‘self-referencing social systems of science’, removing them from the
substantive reasons for their behaviour. Leydesdorff places citing actors within a
broader system of accepted scientific knowledge, which is both social and cognitive:
‘citations’ as acts of scientists, are both forms of behaviour and at the cognitive
level carriers of cognitive linkages among different knowledge claims, or among
knowledge claims and accepted (codified) scientific knowledge. (Leydesdorff,
1987, p.306)
Social order and structuring has a complex relationship to its constituting actors within
Leydesdorff’s theories; order emerges ‘from networks of communication relatively
independent of carrying authors’ (Leydesdorff, 1998, p.13). However the systems are
expressed through ‘densities of selections’ that result from, though are not completely
accounted for by, the accumulative actions of these actors (p.20). Levels of aggregation
in the communication system are not entirely commensurable, and as such theoretical
perspectives and analysis based on the varying levels need to be developed with this in
mind. Leydesdorff maintains incommensurability amongst levels of aggregation is a
feature of self-organising systems, of which science is an instance, and that this does
not preclude the possibility of development of citation theories that account for citation

practice and support validation of citation analysis:
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[citing is a] dynamic operation that allows for reduction of complexity in various
contexts at the same time. The dynamic perspective of selections operating
upon selections in other networks accounts for the character of citations as
statistical (uncertain) indicators, for their specificity, and for their multi-
contextuality. (Leydesdorff, 1998, p.7).
Leydesdorff’s later theoretical positioning derives from attempting to account for the
diversity in citation functions found in earlier empirical work with Amsterdamska on
the epistemological functions of citations in knowledge claims (Amsterdamska &
Leydesdorff, 1989; Leydesdorff & Amsterdamska, 1990). Though Leydesdorff and
Amsterdamska begin their analysis with selecting a set of four cited articles, they are
analysing the ‘use’ of those citations in articles that cite them. They are in effect
analysing citing behaviour and the role ‘cited claims play in the arguments which are
being constructed in the citing articles’ through citation context analysis
(Amsterdamska & Leydesdorff, 1989, p.452). Functional relationships between the

citing and cited articles are emphasised.

Four functions of cites are used as a basis for analysis: transformation of the knowledge
claim, warrant (support) of the construction of the knowledge claim, agenda building or
to legitimate the importance of the research interest, and contextualisation of the
article within the knowledge structure of the field (Amsterdamska & Leydesdorff, 1989,
p-455). Variations were found across these categories in the way cited articles were used
in their citing articles. Amsterdamska and Leydesdorff interpret from these findings
that cites ‘constitute a heterogeneous category at this level of analysis’ (p.460), and
differ significantly in the way they attempt to integrate claims into their field of
knowledge (p.461) and so will violate assumptions of structural equivalence within
network analyses based upon their use (p.468). The conclusions in this earlier
presentation of this work are further supported in the findings of heterogeneity in the
perceptions of use of cited articles by citing authors as well as their evaluations of the
research group that produced the cited articles examined, according to the categories of
quality, relevance, influence and originality (p.317). However their results indicate that
in questionnaire responses authors do not discriminate in their answers in ways
expected from their detailed construction of functional categories (Leydesdorff &
Amsterdamska, 1990, p.320).

Leydesdorff and Wouters (1999) begin to develop a theory that attempts to address the
duality inherent in a semiotic system of citations as well as account for the relationships

between the subtext (reference) system and super-text (scientific literature) system
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within scientific communication.* In this account references are the selective functions
in evolving systems of scientific communication through the process of recursive
selections (pp.170-171). Selections form the coupling between the subtext and super-
text systems and so can be ‘used to increase the certainty of the outcome at the next
level, in other words to improve the expected information content of these literatures’
(p-172). The recursivity of selections produces the epistemological role of referencing in
scientific literature (p.172). There is an inherent friction in the coupling of the two
systems of referencing and citation; however selections serve to indicate the mutual
interactive shaping of social and cognitive dimensions in the co-evolutionary scientific
communication process, allowing examination of that process across and within the

two systems (p.174).

At the centre of Leysdesdorff’s dual systems of references and citations is the scientific
communication system. The socio-cognitive elements are brought together within an
overarching system of scientific representations and their communicative interactions
and consequences. In order for a more complete articulation of the inherent duality of
reference-citation systems in citation theory, Leydesdorff postulates a reflexive meta-
theoretical approach (Leydesdorff, 1998). The approach is conceptualised as a dually
layered ‘multidimensional network’ in which ‘citations are the result of the interaction

between networks of authors and between networks of their communications’ (p.9).

In recognition of the multidimensional nature of the networks involved, Leydesdorff
postulates that multiple theories of citations are required to account for it. The multiple
theories are necessary to account theoretically for the empirical imperative of
specification from among multiple ‘windows of observation’ (Leydesdorff, 1998, p.20).
The theoretical possibility of a ‘multitude’ of ‘apparently incompatible citation theories’
is not considered to be a ‘problem that must be resolved’ in Leydesdorff’s
conceptualisation; this is rather seen as ‘an opportunity to forge more complex
relationships within the system of scientific communication’ (Leydesdorff & Wouters,
1999, p.179). The central features of Leydesdorff’s theories of citation and postulated
meta-theory are most explicitly articulated in his series of papers (Leydesdorff, 1993,
1998; Leydesdorff & van den Besselaar, 1997). Figure 2.1 is a visualisation developed

16 Wouters’ (1999b) emphasizes the fundamental significance in differentiating between
citations and references. This differentiation indicates that citing behaviour ‘cannot, contrary to
received wisdom in scientometrics and science studies, be regarded as sufficient to explain the
role and function of the citation’ that it is ‘the symbolic process at work in citation indexing
needs to be analyzed’ (p.12). Wouter’s (Wouters, 1997) argues that the transformation from
citing sign to citation sign is so fundamental that the two exist in different systems (pp.496-

WW

Chapter 2: Citation theory and the situated communicating individual in knowledge production
41



from these papers that attempts to capture the interactivity between systems crucial to

this theoretical position.'”

17 Leydesdorff’s work contemporaneous to the visualized theories (Figure 2.1) extends the
foundations of his theoretical position, providing more detail in self-organization, social order
and the complex dynamics of scientific communication (Leydesdorff, 1995). His later work
develops this foundational work further, detailing the significance of the interactive nature
between scientific practice, cognitive and epistemological codification and the role of
communication in scientific actor-networks (Leydesdorff, 2006), also providing a simulation of

these processes in (Leydesdorff, 2005).
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Figure 2.1 Visualisation of Leydesdorff's "Theories of citation”

van Raan (1998) critiques the possibility of a ‘citation theory'. However the particular

definition he is using in this paper is that of ‘citation theory' as motivational citing
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theory. In his view the basis of the problem of developing a theory that supports
citation analysis from motivational and heterogeneous characteristics of citation
practice is that citation analysis is concerned with ‘an ensemble of many citers’, not
with individual citing acts (p.136). There is no straight-forward relationship between
‘the global characteristics’ and the micro level act of citing, as global characteristics ‘are
typically independent of the micro-characteristics of the constituting elements’ (p.137).
It is the ‘distribution-function of these characteristics’ that are ‘the make-up of that part
of the world which is relevant to bibliometric analysis’ (p.136). Leydesdorff’s work is
introduced by van Raan as an account that holds potential for recognising and
overcoming this central difficulty. Through an analogy between Leydesdorff’'s model
and chemistry, van Raan interprets citations as the ‘binding properties’ of the scientific
literature’ and the system is self-organising on the basis of the formal linkages citations
provide in the scientific communication system (p.137). It is this functional role of
references-citations that allow distributional placement of citation practice within ‘a

larger whole’ (p.137).

Despite van Raan’s endorsement, Leydesdorff’s theory only postulates a possible
connection between the dual citations systems via a ‘meta-theoretical’ approach;
empirical accounting for it still remains at issue. Therefore the role of the individual
within knowledge production remains to be determined through simultaneous
accounting for behavioural and epistemic micro-theories within Leydesdorff’s meta-

theory and theories.

2.9, THE SITUATED KNOWLEDGE PRODUCING INDIVIDUAL
AUTHOR

As noted at the beginning of this chapter, it is acknowledged in the field of citation
studies that a comprehensive theoretical account of citation practice is yet to be
formulated. This review has examined the literature on citation theories and has argued
that the individual citer as situated communicating knowledge producer remains to be
accounted for within theories of citation, and that this a necessary addition for citation
theory in order to adequately consider the work practices in which citation is
embedded. Attribution theories of citation address the individual in very different ways
and do not singularly support interpretation through citation analysis of their role in
terms of scientific work practices in knowledge production. Associative theories of
citation may be able to account for the individual theoretically, but a practical means of

assessment has not been developed.

S —
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The next chapter discusses scholarly identities and their relationship to citation
identities, and preliminary identification of requirements to account for scientific work

practices and the positioning of an individual within knowledge production
communities.

M
e —————— e ————
Chapter 2: Citation theory and the situated communicating individual in knowledge production

45



3. COMMUNICATING IDENTITY AS A SCIENTIFIC WORK
PRACTICE - SOCIOCOGNITIVE REPRESENTATION OF
THE INDIVIDUAL KNOWLEDGE PRODUCER

The previous chapter highlighted the lack of sufficient support in citation theories for
developing further insight into the role of the individual concurrent with their
structurally dependant scientific work practices. The examination of citation theories
and how they currently relate to individuals; however, did indicate a number of
important considerations for what such a theory should be able to address.
Consideration of the duality of the semiotic aspects of citations should be addressed
through noting the significance of the relationship between citing-cited pairs. Various
levels of aggregation are not easily reconciled within current theory, and it is
demonstrated that this is significant in allowing for adequate description of the role of
an individual within their knowledge production environments. The associative
theories indicated the importance of considering the individual as part of the
communication system, and that this was an integrated process within knowledge
production. The normative theory of citation emphasised the importance of the
institutional structures that are fundamental to the communication system. The tactical
theories demonstrate that agency has a central role in producing the representational
outcomes of scientific work practices and that citation practice is part of this larger

communication process.

Related to an individual researcher’s role as a communicator there was also emphasis
on the writing process within scientific work practices. Citing has a significant role
within the scholarly writing and knowledge claim processes, though understanding of
this role is not well addressed in theories that allow for distribution and citation pattern
justification. A citation theory that adequately addresses the role of the individual and
their scientific work practices in knowledge production ideally will be able to account
for both the individual’s production of knowledge and their placement within broader

scientific communities.

This chapter reviews the literature in relation to the conceptual possibilities raised in
White’s citation identities and author publication profiling, Lievrouw’s scholarly
identities, and the conditions of the relationships between an individual researcher and
their knowledge production units which determine their scientific work context,
content and practices. Further, how these theories might begin to address some of the

directions indicated by citation theory and studies is examined.
W
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3-.1. CITATION IDENTITIES AND STYLISTICS

White’s work on citation identities, author stylistics and CAMEOs provides the
framework necessary to begin examining the researcher/scientist as producer of
stabilised representations, and allows for these representations to be placed within

their knowledge production networks.

White’s (2000) “Toward ego-centered citation analysis’ introduces his
conceptualisation of citation identities, and connects this technique with a broader
profile of an author’s contribution. Through a detailed analysis of Eugene Garfield, the
person to whom the whole volume is dedicated, White introduces four potential ‘ego-
alter’ variables, extending concepts from ego-centric analysis (a subset within social
network analysis) into citation studies. Of these four ‘ego-alter’ variables this study will
focus predominantly on the development of citation identities; the other three ego-
centered variables include co-authors (as an operationalisation of collaborators),
citation image (co-cited authors or authors jointly cited with ego) and citation image

makers (citers or authors who cite ego).

White (2001b) further establishes the concept of citation identities and more
specifically articulates it, combining the conceptualisation of citation identities with
broader socio-cognitive analyses of individual authors’ careers. White’s examination
introduces analysis of a variety of components contributing to the understanding of
individual authors’ publication careers. This study established a number of variables
seen to be contributing to the production of an individual author’s ‘cognitive profile’,
including co-authorship, citation profiles and citing profiles. The profiles developed
were then further analysed according to biographical and historical information on
each of the authors. Through this process a number of features of the publication
careers of these authors was elucidated, culminating in the development of an initial
typology of identifiable characteristics of the authors’ careers. Examples of these
characteristics are ‘interdisciplinarity’, ‘divided careers’, subject relevance’ and

‘controversy’.

Further extending the notion of bibliometric author profiling are White’s (2001a)
CAMEOs (Characterizations Automatically Made and Edited Online). Here White also
considers the use of subject descriptors, natural language keywords, journal
categorisations, journal names and publication years ranked by productivity, increasing
the potential number of access points into an individual author’s representational

profile. This allows profiling techniques to be used in other databases besides the
W
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citation indexes, potentially producing a more varied description of the author’s
publications than those possible with using the citation indexes alone. In effect this
methodology introduces a non-intrusive comprehensive suite of data-mining
possibilities with which to examine and analyse authors’ careers as represented through

multifaceted publication profiling.

Following White, Cronin and Shaw (2002) use selected elements of CAMEOs and ‘thick
description’ of three information scientists to develop rich ‘biographical sketches of
authors’, drawing together authors intellectual, social and institutional affiliations
articulated via an author’s individual writing and citation style, to form what they refer
to as a ‘watermark’ of authors’ ‘scholarly output’. Due to the nature of this study the
sample size is also small and is formed by a cohort of Cronin’s and Shaw’s peers.
Though offering a deep picture of the authors under study that would otherwise be
extremely difficult to obtain, this paper does not address implications for citation

theory.

White’s (2001b; 2000) primarily conceptual and methodological papers, firstly
examine only information scientists, which is only one model of disciplinary scientific
work practice, and secondly the sample sizes in both studies are limited to one in the
first instance and eight in the second. So these initial studies are limited in terms of size
of sample and in disciplinary representational coverage, a point White himself readily
recognises and contextualises in terms of their illustrative and primarily conceptual

purpose as presented in these papers.

A central feature of White’s (2001b) analysis of citation identities and subsequent
stylistics is the incorporation of his understanding of the field of information science,
both as a participant and as a researcher. White’s earlier work with McCain (1997;
1998) in the mapping of information studies is drawn on as well as his personal
knowledge of the researchers he is investigating. This extensive knowledge of the area is
useful in developing the potential of citation identities to describe individual
researchers in this exploratory study, and indicates the utility to be derived from

drawing on a combination of qualitative and quantitative approaches in this work.

Analysis of citation identities themselves are further elaborated through the
juxtaposition of an author’s frequency of citing against their use of citees (or those
authors that they cite). When these two features are contrasted against one another a
unique pattern of use and reuse of citees becomes apparent within an author’s citing

distribution (White, 2001b). From analysis of these patterns White begins to examine
W
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and raise the interesting prospect of an author’s citation style. The concept of an
‘author’s style’ is an extension into informetric profiling of authors derived from the
work of Herdan (1960), the quantitative linguist who utilises authors’ use and reuse of
words to begin to identify or differentiate between them. White extends this concept
into an author’s pattern of usage of citees versus citation, and thus moves from

Herdan’s Type-Token ratio into his Citee-citation ratio.8

As it is developed within White’s suite of techniques, the Citee-citation ratio becomes a
significant measure, allowing both distributional and content features of an author’s
publication outcomes to be examined as they are inter-related within an author’s
publication career. Concurrently the author’s placement within the broader
institutional structures they are embedded in can be addressed. This allows White to
develop a distribution based analysis of citing behaviour across and within authors’
careers, representing the authors’ usage of prior literature, to elicit a picture of an
individual author’s ‘cognitive stylistics’. Importantly this is comparable between
authors. These ‘cognitive stylistics’ provide a mechanism with which to tie distributions
of individual behaviours back into citation theory. In effect this technique introduces a

simple measure of concentration, though it is not articulated as such within White’s

paper.

The conceptualisation of an author’s citation style and behaviour as concentration of
use of citees and citations enables White to identify patterns of ‘core-scatter’ within
authors’ citation oeuvres. The ‘core-scatter’ patterning that White (2001b, p. 95 )
establishes from a combination of use and reuse analysis and the citee-citation ratio, is
used to identify three citation styles: ‘scientific paper’ (‘relatively few authors; much
recitation’), ‘bibliographic essay’ (‘relatively many authors; little recitation’) and
‘literature review’ (‘relatively many authors; much recitation’). It is made evident in the
course of the analysis and interpretation presented that individualised author citation
profiles are formed from the interplay between features of diversity and concentration
of citation patterns within the representational outcomes produced by the researchers.
The diversity-concentration patterns evident are the outcomes of the researchers’ use of
prior literature forming a unique accumulative representational profile, produced as a

result of the researchers communicative and scientific work practices.

18 White’s use of Citee-citation ratio is in fact an inversion of Herdan’s Type-Token ratio, thus
equating with an average of citation to citees. This study reverts to the original formulation by
Herdan, thus is calculated citee-citation. Rationale and usage of the Citee-citation ratio within

this study is discussed in Chapter 4.
W
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Citation identities are an important component of author characterisations in White’s
(2001b) conceptualisation and allow the author to be placed within their intellectual
environment: ‘they are significant in studying an author’s intellectual history and
whatever it portends for the author’s field’ (p87). Further, the author characterisations
produced in citation identity analysis are predicted to be ‘as distinctive as fingerprints’
(p.88), therefore will uniquely identify the sociocognitive representational histories
accumulated over authors’ oeuvres. Citation identities are behavioural as opposed to
motivational in the sense that ‘it is doubtful that authors premeditate, or even notice,
the citation patterns that form in their oeuvres over the long term’; they are the
‘unplanned by-product’ of many individual citation selection decisions by a particular
author (p.88).

Neither the normative nor the tactical theories of citation are addressed in detail in the
initial formulation of citation identities or stylistics (White, 2001b). However White
recognises the empirical diversity found in citer motivation schemes, such as those
developed by Cronin, Brooks and Liu, and develops a position that attempts to
accommodate this diversity and address his citation identity findings. He frames this
through the concept of ‘perceived relevance’; ‘the most important citer motivation is to
project one’s writing — particularly, to project the coherence of the oeuvre by binding
earlier work to later within specific contexts’ (p.102). ‘Perceived relevance’ is the
underlying citing motivation that brings together the individual researcher as author,
reader, citer and communicator (p.103). This interpretation of ‘perceived relevance’ is
in many ways closely related to the associative theories of citation, in that it requires
incorporation from cited sources into the citer’s new work through developing its
relationship to the work of the field; the perceived aspect considers interpretation a
significant part of this process. The interpretation seems to suggest a behavioural

rather than a motivational basis of explanation.

3.1.1. CITATION IDENTITIES AND THE NORMATIVE CITATION THEORY —
WHITE’S ANALYSIS
White (2004b) extends examination of citation identities into their potential to
interrogate existing citation theory, in an analysis of individual author’s use of citees
according to their ‘reputation’. Citation identities are here utilised to empirically
examine the attribution citation theories: the Mertonian normative theory, the tactical
theory (constructivist theory), and critiques of the normative theory by authors such as
the MacRoberts (as befitting an article within Scientometrics’ special issue on Merton).

The use of citation identities here is extended and refers to the reputational scales
W
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derived from citation identities rather than to the identities themselves as previously

defined in earlier work (cf. (White, 2001b)).

In White’s (2004b) ‘Sokal’ study, citation identities are used to identify an author’s
citees and then the citations to those citees are collected across the three Institute for
Scientific Information (ISI) citation databases: Social Scisearch, Arts & Humanities
Search and Scisearch (1990-present).» This procedure produces a career distribution of
an author’s use of citees according to how much the citee has been cited across ‘science
and scholarship’, defining the author’s use of ‘reputationally’ scaled citees. The citation
identities for twenty-nine authors from a variety of disciplines and career stages are
created; the authors include Alan Sokal for whom multiple identities are developed.
From this examination White finds that the authors reference their citees according to a
lognormal distribution, and ‘a relatively equitable distribution of citations along the
scale’ (p.98), therefore the distribution is neither skewed to those at the low or high end
of the reputational scale as determined by citations to the citees work across ‘science
and scholarship’. Those that are most frequently cited within these authors’ citation

identities are what White refers to as midrange citees (White, 2004b, p. 105).

White interprets his findings as consistent with Merton’s normative theory of citing
(White, 2004b). Central to this interpretation of findings is White’s definitions of
Merton’s normative citation theory and the tactical theory of citation. In order to
operationalise a determining distinction between the attribution theories, and
recognising the potential difficulties involved, White further defines a fundamental
distinction between the positions as involving ‘dark persuasion’ (tactical theory) versus
‘light persuasion’ (normative theory). These both imply use of authority to persuade but
with different intent. Dark persuasion involves the manipulative use of excessive high
reputation citees, which is translated into an operationalisation of ‘name dropping’.
Thus according to White’s definition, inappropriate use of highly cited citees across
science will provide evidence for dark persuasion, whereas use of citees of varying
reputations within a citation identity will lend support to the norm of universalism and
the normative theory of citation. White finds that there is not a disproportionate citing
of ‘world famous’ as opposed to ‘obscure’ citees within these twenty-eight individual
authors’ citing careers, as would be expected within White’s framing of Gilbert’s
persuasion hypothesis, or the micromotivationists in general; therefore his conclusion

is that citing practice reflects a ‘behavioural norm’ (White, 2004b, p.109).

19 Dialog is the platform used by White to collect his data for this study, and he notes the
attendant limitations such as retrieving only first citees of authors citing identity sets.
W

Chapter 3: Communicating identity as a scientific work practice - Sociocognitive representation of the
individual knowledge producer

51



The difficulties raised in this account of the findings are consistent with those found
within many studies that attempt to develop successful operationalisations of
distinctions between the attribution theories (see Baldi, 1998; Moed & Garfield, 2004,
section 2.6). The primary difficultly is the ascription of motivational interpretations on
essentially behavioural studies. Successful persuasion according to both attribution
theories and their accounts of authority amounts to similar behavioural citation
patterns (Small, 1998; Zuckerman, 1987, 1988). The clearest demonstration of the
problem comes from White’s analysis of Sokal’s citation identity and his hoax paper.
Sokal’s intention in this paper is not to contribute to the field in question but to make a
point external to that. However in order to be successful he displays all the correct
signage and content that allows for successful publication in a peer-reviewed journal.
His intent was not evident to the reviewers of the paper nor is it demonstrated in the
patterns emerging from his citation identity. In fact White makes the point that the lack
of deviance evident in his citation behaviour for that paper contributes to the hoax’s
‘success’ (p.113), therefore the question of the ability of citation behaviour studies to
capture author intentionality remains, and is supported by the lack of distinction

evident in Sokal’s citation identities.

White’s (2004b) normal citing reputational distributions can be seen more fruitfully as
a reflection of the overall environment of the scientific community. Citations to
scholars who both produce more work or that have been prominent within an area are
most likely the ones who are going to be cited from both normative and persuasive
theoretical explanations. The issue that remains is not how many world famous
scientists are used within individual citing distributions, but if they are connecting the
work of the author into an appropriate body of knowledge, as judged by their peers.
Consequently if most scientists work within smaller communities of knowledge,
(Chubin & Connolly, 1982; Chubin, 1976; Gliser, 2001b) it is their fellow scientists
working on similar problems that should be cited in their work, i.e. those that are
‘authoritative’ within their scientific milieu. From an interpretative basis of ‘perceived
relevance’ (White, 2001b), this will culminate in what is persuasive in both dark and
light scenarios; the dark and light become in this way empirically indistinguishable.
Therefore it is expected that scientists that are at either extremity of the obscure and
world famous range would be represented less than scientists that may not have overall
large or miniscule citation counts across all the sciences, but rather those that are well

recognised within their own specialties/communities.
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3.1.2. CONTENT AND THE SOCIOCOGNITIVE DETERMINANT S OF CITATION
IDENTITIES
White (2004a; 2004) extends his account of citation identities through their empirical
utility as demonstrated when used in combination with other methodologies, such as
sociometric analysis (White et al., 2004) and discourse analysis (White, 2004a). They
both examine more broadly the sociocognitive context in which citation identities and
citations themselves are formed. Their findings indicate the centrality of content within
citing practices when these practices are related, using these different methodologies,

to their context in scientific work practices.

Sociometric and intercitation network analyses are combined in a study of ‘Globenet’
researchers (White et al., 2004). ‘Globenet’ is an interdisciplinary research group
specifically formed with the intention of bringing together researchers from 7
disciplinary groups to ‘promote interdisciplinary research on human development’
(p.112). The sociometric analysis includes examination of the communication
relationships between researchers, such as email and personal communication, self-
identification of relationships between researchers, categorised according to friendship,
acquaintance and colleague, and self-identification of level of relationship according to
categorisations of collaborator, reading of each others work, discussing research and no
affiliation. The intercitation analysis is developed from initial citation identities of the
‘Globenet’ researchers which are then used to develop intercitation matrices for the
range of possible citing pairs between Globenet members. A third analysis is also
introduced that provides an alternate identification of ‘intellectual ties’ through
cocitation counts; this reflects how authors external to the Globenet network co-cite

and therefore relate them to one another.2°

The first question White (2004) applies to this data is whether there is a primacy
demonstrated between social relations or cognitive relations across the sociometric and
intercitation networks. Two hypotheses are identified. Firstly, the social network
hypothesis states
that members of an organized group should intercite considerably just because
they know each other and that their intercitation should be strongly associated

with the closeness of their various social and communication ties (White et al.,
2004, p.112)

20 The cocitation counts citation identities used to derive the intercitation matrices are taken
from both the Science Citation Indexes and the Social Sciences Citation Index (Dialog files 7, 34,
434). The intercitation matrices are divided into four time periods (1972-1989, 19?9—.1992, 1993-
1996, 1997-2000) and book data (1999) is necessarily manually collated. The co-citation counts

are synchronous.
“
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whereas the intellectual network hypothesis predicts

that intercitation is at most weakly associated with social ties and more strongly
associated with a common discipline and shared subject matter

assuming

that social ties do not drive citation, they merely affect knowledge of items to be
cited (White et al., 2004, p.112).
It is recognised by White that these analytical definitions are not entirely empirically
distinct so a third hypothesis is introduced: the sociocognitive network hypothesis,
where mixed ties are predicted and the relationships between researcher pairs involve

both social and cognitive aspects and are primarily content-laden (p.112).

The Globenet study operationalises social and communication ties using the
sociometric variables, perceived closeness and type of interactions between members.
Intellectual ties are a combination of sociometric variables of self-selected disciplinary
affiliation, reading of work relationships, and members’ co-citation counts.
Sociocognitive ties are operationalised using role variables, self-identification as a

collaborator, co-authorship and editor or contributor to the book.

The findings of the Globenet study demonstrate that social and communication ties are
significantly related to intellectual and sociocognitive ties. ‘Being a collaborator, and, to
a lesser extent, being a friend or reading the other person’s work, that correlates
significantly with both articles and book intercitation’ (White et al., 2004, p.119).When
these relationships are controlled on the basis of disciplinary affiliation, an increase
through social ties developed in Globenet is not demonstrated for those researchers
already known to each other in the same discipline, whereas for researchers across
disciplinary affiliations social and communicative connections developed in Globenet
did increase significantly. The Globenet study also finds that content as identified by
cocited relationships and then compared to intercitation patterns, provides a
definitional link between the social and cognitive activities of the ‘Globenet’ authors
examined. Cocitation indicates ‘broad commonality of subject matter, and authors tend
to intercite in accordance with ‘common subject matter’. This finding concurrently
demonstrates the difficulties inherent in trying to differentiate the role of the social
versus the cognitive factors in knowledge production, in terms of citation theory.
Content, associative relevance (and attempts to accommodate the community and
individual interpretation interplay) and its related sociocognitive ties, forms an

important basis for such theory development.

M
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The ‘Globenet’ study does not itself examine citation identities specifically, but rather
extends the potential utility of examining an author’s identity into a network
environment through the concept of intercitation. Intercitation analysis focuses on the
‘dyads’ formed from the relationships between authors’ citation identities. This is
essentially a reference network analysis and a co-citation analysis which are then
further analysed through a social network analysis from social relationship (via
interview) data. It is the comparative nature of the resulting analysis that leads White
(2004) to the findings that co-citation is ‘the only significant predictor of intercitation
for the articles data’ (p.123); level of communication is reflected in citation, and both
intercitation and co-citation have both social and intellectual components. Though the
results and discussion of them strongly suggest that both social and intellectual ties are
dominated by content relationships, White concludes that this is demonstrating ‘the

primacy of intellectual ties’ (p.124).

White recognises the significance and complexity of content driven relationships in his
study and discussion of the interactions within the fields of citation and discourse
analysis (2004a). Beyond his discussion of motivational positions within citation
theory, White e-establishes the necessity of understanding citation in terms of
‘perceived relevance’ (p.107).2 This global framework for developing an understanding
of the motivational and behavioural elements of citing practice incorporates the
imperative of understanding the multifaceted interactions inherent in content
relationships between documents themselves and the environments in which they are

produced.

The notion of ‘perceived relevance’ is not in itself without problems or complexity, but
it does allow for the introduction and consideration of approaches that encourage
citation to be considered from a number of appropriate standpoints, including their
functional role, combining content and communicative elements within scientific work
practice. Successful amalgamation of these factors concurrently and necessarily implies
content-laden communication, as it coexists within the socio-cognitive mechanisms
underlying knowledge production processes. Provision of an answer to the central
questions of ‘what persuades?’ (p.109) requires ‘regarding citation as a communicative

process with syntactic, semantic and pragmatic variables’ (p.112).22

21 this is a re-statement of his position from (White, 2001b).

22 This paper (White, 2004a) in effect succinctly articulates the empirically and theoretically
driven need for an associative, functional (or structural-functional) development of citation
theory, (referring to the role of functional understanding of citation potentially derivable from
Swales’ CARS (Create a Research Space) model (p.106)).
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To further develop the potential afforded by the empirical analyses made available
through White’s conceptualisation of citation identities, the communication practices of
individual researchers and their development of representational identities is examined

using Lievrouw’s conceptualisation of ‘scholarly identities’.

3-2. SCHOLARLY IDENTITIES AND RESEARCH NARRATIVES

For a number of years now Lievrouw has been developing a theoretical framework that
identifies a central aspect of the scientific work of individual scientists as involving
construction of research identities, which Lievrouw refers to as scholarly identities,
through the mechanism of research narratives (see (Lievrouw, 1989, 1990, 1992,
1996)).23 Her long term objective is to develop a systematic framework,
that describes the elements that comprise the narrative, the ways individual
researchers may employ these elements to form and present their professional
identities, and how narratives ultimately relate to the larger context of
scholarship (Lievrouw, 1996, p.217).
Research narratives are the focal point from which Lievrouw’s position on research
identities depends, and are developed more comprehensively than the relationships

between these mechanisms and the implications for research identities.

Lievrouw (1996) defines research narratives as

the scholar’s own “story” of his or her professional life and work. It is a
consciously constructed, strategic account that allows for the researcher to
communicate the value and necessity of his/her work to peers and other
important audiences (Lievrouw, 1996, p.216)

going further to link research narratives and research identities, a research narrative

is therefore a primary means of continuously shaping and communicating the
researcher’s identity, an important tool in what Mishler (1992) calls identity
Jormation. [Lievrouw’s italics] (Lievrouw, 1996, p.216)
Research narratives are the accounts and personal stories researchers develop for
justifying and communicating ‘their ideas, actions and strategies in the course of
pursuing their particular scholarly interests’ (Lievrouw, 1996, p.216). These accounts
are not restricted to communication with research colleagues but also include friends,
family, and acquaintances. Though there are differences in presentation and function

across these audiences, the overall presentation of the researcher, their work and their

23 Lievrouw’s (1996) conceptualisation is underpinned explicitly by a constructivist perspective;
later sections in this review introduce further conceptualisations that attempt to recognize the
structural aspects seen as necessary to develop her account to accommodate for intellectual

positioning. [see Section 3.4]
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placement within the field is a central feature across these accounts. During
interpersonal interactions research work and episodes are contextualised by the
researcher ‘in terms of [their] whole career (or at least major interests, pursuits, or

professional environment)’ (Lievrouw, 1996, p.217).

Lieurouw (1996, p.218) differentiates her conceptualisation of research narratives from
Chubin’s “memoirs” (Lievrouw cites (Chubin, 1981)) and Woolgar’s “discovery
accounts” (Lievrouw cites (Woolgar, 1976)). Unlike these forms of research accounting,
research narratives are not restricted to prominent or influential researchers and are
concerned more broadly with evolving accounts of the individual’s research as

communicated throughout a research career than with singular focus on discoveries.

Research narratives are ‘considered as a specific type of scholarly communication
behaviour’(Lievrouw, 1996, p.217), and are communicated within all aspects of an
individual researcher’s social representation of themselves and their relationships with
the perceptions of others, as well as the individual’s anticipation of the nature of that
relationship. Throughout her presentation of research narratives, Lievrouw focuses on
the communication of research narratives in their ‘informal mode’ (p.217). This allows
emphasis to be placed on the interactive and dynamic aspects of narrative construction.
However, research narratives are not restricted to the informal accounts presented by
researchers; they also involve more formal communications of their work through
publication. A distinction between the various communication activities, self-
presentations and narrative construction of researchers is not made, except to highlight
that formal publications (such as journal articles) involve the added considerations of
conventions particular to the form of publication. Lievrouw discusses a number of these
conventions including the imperative to present research findings in an “objective”
form, and the scientific ‘writing dictate that the author present ideas in a way that plays
down his/her personal feelings about or stake in them’ (Lievrouw, 1996, p.220).
Communication via formal publications is included in the conceptualisation of research
narratives; however this aspect of communication of research narrative needs to be
incorporated within a broader context that also considers other communicative
activities that are less likely to be so directly influenced via research writing and

publication convention.

Lievrouw claims research narratives are the mechanism through which researchers
communicate and establish their research identity. An individual’s research identity is

the dynamic result of how researchers ‘understand their work and its function relative
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to what others do’ (Lievrouw, 1996, p.216). Lievrouw (1996, p-222) uses Gergen’s
account of self to distinguish her conceptualisation of research identity from non-social
or purely mentalist approaches. Narrative construction is proposed as the principle
experience of self rather than a hypothesised ‘real’ self,
the self can be thought of as “distributed” among the individual and the whole
group of others with whom he/she interacts. This distribution of identity is
reflected in individuals’ autobiographical narratives and practices (especially
communication and information seeking and using’ ((Lievrouw, 1996, p.223)
citing (Gergen, 1982, 1991))
It is using this understanding of self that Lieurouw links research narratives with
researcher identities. Research identities are fundamentally situational and ‘contingent
upon the changing fabric of a person’s entire social experience and interactions with
people’; narratives in effect constitute a researcher’s dynamic identity (Lievrouw, 1996,
p.223).

Lievrouw’s (1996) articulation of research narratives and her propositional definition of
its constitutive elements provide a scientific communication and practice based
approach to conceptualising the importance of identity establishment and maintenance
within the context of scientific work. Incorporation of understanding communicative
practices in science has also been advocated by Glaser (2001b), who commensurate
with Lievrouw’s thesis, sees communication as having a specific role within science.
Communication is presented as ‘a strategic activity of actors’ that is ‘a means of
coordinating these actions’ and is ‘a constituent part of [knowledge] production’,
having a role that significantly goes beyond exchange of information (Glaser, 2001b,
P-194). Whitley (1969) also notes the particular importance of the communication
system of science in the ‘maintenance and growth of science’. It is ‘the means by which

the individual scientist relates to the social system’ (p.219).

Glaser (2001a) builds on the conceptualisation of ‘cognitive careers’ (Mulkay, Gilbert, &
Woolgar, 1975) to denote the role and participation of the scientist in the knowledge
production of a specialty. This ‘continuous participation’ during a cognitive career

produces an individual ‘research trail’ (Chubin & Connolly, 1982).

Throughout their ‘cognitive careers’ ‘scientists accumulate knowledge by
creating it and by memorizing knowledge, references to knowledge and
references to knowledge retrieval procedures. This accumulation and creation
process usually broadens scientists’ knowledge base in the course of their
career. Through this recombination and extension of knowledge, the cognitive
careers provide the ground for scientific innovations. They allow new personal
research plans to emerge that are based on new, individual recombinations of

knowledge and permanently tested and adjusted in the scientist’s research
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work. These permanent processes of variation and selection are the main source
of scientific innovations’ (Glaser, 2001a, p.702).
Gléaser (2001a) notes the lack of knowledge regarding the way aging influences this
process of knowledge accumulation, recombination and the possible consequences for

knowledge production (p.714).

Scholarly identities and other formulations of the mechanism of individual knowledge
production, such as Gliser’s conceptualisation of “cognitive careers”, provide a
foundational link between potentialities of citation identities and their relationship to
the work practices of individuals. Lievrouw proposes that narratives may constitute the
scientific work involved in identity development; if this is the case, she further argues
that ‘they can then be studied as indicators of how researchers negotiate, establish, and
communicate their identities’ (p.223). Selectivity, Ordering, Place, Ranking, Conflict,
Closure and Interpretability are listed as being the narrative properties relevant to the

research narrative.

3:3. SOCIOCOGNITIVE REPRESENTATION AND SCIENTIFIC WORK
PRACTICES

Lievrouw introduces research narratives as mechanisms that are part of the
communicative and representational scientific work practices of an individual
researcher. Scholarly identities are constructed as dynamic outcomes of research
narratives and involve both the communicating strategy of the researcher and its
reception and relationship to knowledge production environments. This
conceptualisation crucially incorporates the role of representation and a communicated

‘identity’ within the work practices of the individual researcher.

Representation as a scientific work practice that is a significant component of
knowledge production has been studied extensively in sociology of science. Star (1995,
p.98), citing the work of Latour and Woolgar (1979), and further exemplified in the
work of Law and Williams (1982), writes ‘in recent years much sociology of science has
been busy documenting the gap between phenomena and representations’. The
accounts within this programme of research are detailed analyses of the relationships
between research process, scientific content and the situated feedback mechanisms for
the communication of knowledge and its products. This section focuses on the work of
Star (1983; 1995; 1989) and Courtial (2002) as a foregrounding to further discussion of
the representational significance of Lievrouw’s scholarly identities as a scientific work

practice, as communicated through its presentational outcomes in knowledge products.
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Following the work of Callon (1986) and Latour (1987; 1979), Star and Griesemer
(1989) further articulate the processes underpinning the central role of representations
in scientific work. Scientific work is fundamentally heterogeneous, and is ‘conducted by
extremely diverse groups of actors’ (Star & Griesemer, 1989, p-387). However scientific
work also ‘requires cooperation - to create common understandings, to ensure
reliability across domains and to gather information which retains its integrity across
time, space and local contingencies’ (p.387). The concurrent heterogeneity arising from
‘divergent viewpoints’ and ‘the need for generalisable findings’ creates a ‘central
tension’ in science, which further requires processes of ‘translation’ between the diverse
heterogeneous intersecting social worlds of participants in order to achieve coherence.
Common representations become a central feature of scientific work practice, as
the creation of new scientific knowledge depends on communication as well as
on creating new findings. But because these new objects and methods mean
different things in different worlds, actors are faced with the task of reconciling
these meanings if they wish to cooperate (Star & Griesemer, 1989, p-388)24
One of the concepts Star and Griesemer (1989) introduce to explain how workers, in
this case Museum workers, manage the tension produced by simultaneous ‘diversity
and cooperation’ is ‘boundary objects’s. Boundary objects are scientific objects which
‘both inhabit several intersecting social worlds ...and satisfy the informational
requirements of each of them’, they are ‘plastic enough to adapt to local needs and the
constraints of the several parties employing them, yet robust enough to maintain a
common identity across sites’ (p.393). Boundary objects accommodate for different
meanings in different social worlds but also have a common ‘enough’ structure to be
recognisable and function as translations between social worlds. ‘The creation and
management of boundary objects is a key process in developing and maintaining
coherence across intersecting social worlds’ (p.393). The boundary objects presented in
detail in Star and Griesemer’s (1989) study of the Museum of Vertebrate Zoology
include species and subspecies of birds, the terrain of the state of California and the
habitats of collected animal species; however scientific publications and books are also
listed as boundary objects in their definition (p.396). Creation of boundary objects is a
specifically collective activity that emerges through the process of groups from different

worlds working together, the intersectional nature of this work creates ‘boundary

24 This study deliberately stops short from the discussion of the epistemological concerns raisgd
by Star in regard to the relationship between consensus and ‘nature’. Meanmg and consensus is
specifically discussed in this work in terms of cooperative representation and its communicative
significance in scientific work practices, with no position on further implied or explicit
epistemological commitments. ' .

25 Van der Veer Martens (2001) further relates Star and Griesemer (Star & Griesemer, 1989) to
Small’s symbolic theory of citation [Section 2.8.1].
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objects’ which ‘inhabit multiple worlds simultaneously’ (p.408). By including scientific
publications in this definition, they by association can be seen to incorporate these

functional characteristics within scientific work practices.

Star’s (1983) laboratory study of neuroscientists does specifically address the
relationship between scientific work practices and publication outcomes. The premises
with which Star begins this description of her study outline her approach to scientific
publications as representations. Scientific work cannot be understood comprehensively
through its products alone; however neither can it be understood without reference to
these products. Scientific work ‘involves joint effort over time, and thus is both
interactive and processual’, and ‘meaning does not inhere in the nature of scientific
work, but is continuously renegotiated by workers and consumers’ (p.210).
Representation work is fundamentally embedded in scientific work practices and to
some extent reflects the underlying research process; however scientific
representations involve multiple simplifications that require more complete accounts of
scientific work practices to consider both process and outcome. This does not mean
that scientific products are not themselves worth studying. Rather, their
representational and communicative role needs to be recognised as being a partial
account that needs further analysis for it to be embedded within both the social and

content aspects of the research process and scientific work practices more broadly.

Courtial (2002) underpins his approach to co-word analysis with a ‘cultural’
understanding of scientific articles as ‘social representations in action’. This approach
highlights both the content-dependant and social nature of scientific publications as
representations of the social interactions of scientists. Scientific articles are regarded by
Courtial as narratives where the ‘researcher tells a story, puts actors on stage within a
cultural script related to scientific culture’ (p.222). As narratives, scientific articles ‘take
into account the implicit role of objects, the accessibility associations made by objects
linked to ordinary scientific culture’ (p.222). Through the presentation of narrative,
scientific articles build links and thereby associations. These links ‘form an image of the
possible links between problems, the compilation of these links constituting what are
generally known in the sociology of science as problematic networks’ (p.222) [Courtial
cites (Callon, Law, & Rip, 1986), author’s italics]. Representations are translations from
the research process and are dependent on the sub-culture and idiosyncrasies of the
individual researcher; therefore representations are heterogeneous. They appear ‘in a
particular way, through analogies, paths which he introduces’ that ‘forge links between

different problems’ (p.223). Collective dynamics are highlighted ‘by the systematic
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analysis of interactions between researchers as detailed in their scientific publications’
(p.223). A central feature of scientific representations is the associations between the
author’s problem and the problems of other researchers that are presented within

them.26

Star (1995; 1989) develops her analysis of the role of representations in situated
knowledge production through the conceptualisation of ‘knowledge ecologies’.
Knowledge ecologies situate scientific work within layers of social organisations; they
are inherently interactional across and within these layers, moving between individual
knowledge producers, their immediate working environment, the organisational
institutions they participate in, to the very broad social and political environment of
funding policy and government. Star and Griesemer (1989) situate their scientists in
institutional ecologies, the focus here is on organisational institutions; for example the
Museum of Vertebrate Zoology which situates its knowledge workers within the
institutional organisation of the Museum and then further into Berkeley University, as
its academic institutional residence, and then further again into government and
funding pressures brought about by interactions with macro level socio-political

environments.

In this Museum (Star & Griesemer, 1989) study Joseph Grinnell’s, the founding
director of the Museum of Vertebrate Zoology, careful strategic alignment of
organisational resources and interests, including field assistants, trappers, museum
workers and the Museum’s wealthy patroness is detailed. However Grinnell is clearly
presented as further aligning all these other organisational resources and interests with
the knowledge production interests and goal of contribution to the field of ecology.
Quality and content of data collection throughout the whole organisational enterprise is
guided by the strategic establishment and development of Grinnell’s research
programme, and the scientific problems that can be aligned with the organisational
interests and resources of the Museum. This shift of emphasis from Grinnell as
strategic organisational administrator and researcher (as it is presented in Star and
Griesemer’s account) to Grinnell as participant in a research collectivity, introduces

consideration of Grinnell’s placement of his research agenda within the problem areas

26 Courtial uses co-word network analysis methods to empirically demonstrate dynamic
associations in autism research. Co-word analyses have several limitations especially when
words are derived from subject descriptor indexed fields, such as those used in this study using
PSCHLIT. Citations on the other hand are author derived. Though word and citation data will
provide different entry points into social representations [see Section 2.81], the
conceptualisation that Courtial uses here is useful to consider in light of the specification of the

role of representations in scientific work practices.
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as established within his scientific community, and his membership within that

community as guiding the content of the work he leads his organisational workers to
do.

The importance of considering this shift of emphasis from Grinnell as organisational
leader to research programme director and member of a scientific community is
supported by the arguments of Gliaser (2001b) and Lenoir (1997a), who establish
content as being the key consideration driving social coordination in knowledge
production. Lenoir argues (1997a) that for Latour and Woolgar (1979) arguments are
‘assembled by a stochastic process’ and while are they incorporated and accepted into
scientific networks on the basis of ‘feedback’ from the broader scientific community,
they are dependent on ‘chance’ (p.38). Latour and Woolgar’s account therefore does not
provide for the institutional mechanisms that drive the content of science. In order to
establish conditions for knowledge production that provide for the coordination of
scientific content, scientific institutions that drive content and problem formulation
across diverse research sites should be incorporated into accounts of representations in

scientific work practices.

Glaser (2001a) locates the ‘formulation of research problems (i.e. the task), the
selection of methods (i.e. the means) and the evaluation of the produced knowledge
(i.e. the results)’ of individual researchers as within the ‘primary social loci’ of the
specialty (p.702). Specialties and the participation of the researcher in them are said to
define the nature of the scientific work of the researcher and its content. It is in the
context of participation in specialties, either one or many, that ‘constitutes a scientist’s

»

unique “cognitive career” (p.701). Specialties are defined by their common body of
knowledge, which in turn through researchers’ continuous participation drive the
content of the individual’s work; this is the means by which collective production is

coordinated (Glaser, 2001b, pp.194-196).

Liewrouw’s (1996) conceptualisation of research narratives as communication
mechanisms for establishing an individual researcher’s scholarly identity broadly
addresses the individual’s placement within their scholarly communities. Her account
specifies the social aspects of this communication but does not address the definitional
role of content, and therefore the cognitive context within scholarly identity
representational outcomes is addressed only in an auxiliary way. The following section
outlines further conceptualisations of individual researchers and their representational

contexts to attempt to address the considerations necessary to develop an account of
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research identity and its representation that incorporates content and cognitive

context.

3-4. KNOWLEDGE PRODUCTION INSTITUTIONS, INTELLECTUAL
POSITIONING AND REPRESENTATIONAL SPACE

In partial response to the lack of support for the conditions of cognitive order found in
Latour and Woolgar’s (1979) account of fact construction, Whitley (1984) develops an
extensive theory of the intellectual and social organisation of the sciences. His theory
also addresses the issues raised in his critique of studies of the construction of
knowledge that focus only on particular circumstances of knowledge production and do
not contribute to developing ‘comparative understanding of how different ways of
conducting and validating research have become established and changed’ (p.6).
Whitley argues that ‘comparative understanding is an essential part of any adequate
sociology of knowledge which seeks to analyse how different knowledges are produced’
(pp.5-6).

Science, for Whitley, is comprised of knowledge production units, which include
‘university-based disciplines’ (p.6). However, disciplines are not ‘an essential feature of
the modern science’, and are historically variable as a basic unit of social drganisation.
Whitley introduces the ‘broader and more general social unit of knowledge production
and co-ordination’ as the ‘intellectual field’. Intellectual fields are defined as ‘relatively
well-bounded’ and are,

distinct social organiiations which control and direct the conduct of research on

particular topics in different ways through the ability of their leaders to allocate
rewards according to the merits of intellectual contributions (Whitley, 1984,

p.7)-
Though they are well-bounded, intellectual fields vary according the degree of their
cohesion and autonomy from other social structures, ‘but are the major social entities
which co-ordinate and orient research across a wide variety of situations’; this
orientation is around distinct subjects (p.7). Crucially for individual scientists, ‘fields
are the social contexts in which scientists develop distinctive competencies and
research skills so that they make sense of their own actions in terms of these collective

identities, goals and practices as mediated by leaders of employment organizations’

(p.8).

Modern sciences are ‘reputational systems’ in Whitley’s (1984) account. These

reputational systems control and organise research through the ‘institutional
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commitment to novelty’ (p.11). A scientist is rewarded most highly for scientific
innovation that is further used to contribute to new innovations. Reputations provide
the central mechanism for the organisation of scientific work; they are both reward and
control for scientists. Colleagues need to be convinced of the novelty of the work, that
the work has been produced using appropriate standard procedures and shared skills,
and that the work is significant and relevant for the collective goals of the field. The
production of new work is dually guided by the tension between novelty and tradition,
or ‘cooperation and competition’ (p.13). Effective functioning of reputational systems of
science require coupling with formal reporting systems or scientific communication
systems, which ‘enables task outcomes to be compared and coordinated’ (p.19). Central
to the coordination and control of the reputational system is the stratification of
scientific work and the knowledge-producer of that work, according to the use by
colleagues of the reported task outcomes of the work. Whitley’s theoretical position
produces an account for the systematic differentiation and characterisation of
intellectual fields, according to the ‘degree of mutual dependence between researchers’
and the ‘degree of task uncertainty in producing and evaluating knowledge claims’
(p.85). Within Whitley’s theory it can be seen that knowledge products and
communication of task outcomes are crucially linked to the intellectual positioning and
reputational success of the knowledge producer. Individuals are positioned within their
intellectual field and are subject to their socially controlling influence through the
acceptance and further use of their knowledge products by their colleagues. Individual
researchers’ placement, reputation and representation are defined in relation to their

intellectual fields and they also contribute to defining the intellectual field’s structure.

While Whitley (1984) is presenting a systematic and comprehensive account for the
social control and content development of the sciences, that allows for comparative
analysis of the differences in knowledge production conditions and their implications
for accounting for the relationships between those difference conditions and the nature
of the scientific work involved, there are features of his account that render it difficult
to operationalise. For example, intellectual fields are defined broadly as knowledge
units more general than disciplines; however at other times intellectual fields can be
disciplines or even subdisciplinary knowledge production units. In order for systematic
analysis to be undertaken according to Whitley’s theoretical position, and typology of
intellectual fields, these knowledge production units need to be bounded and therefore
defined in an empirically meaningful way. Concepts such as mutual dependence and

degree of task uncertainty need to be defined within intellectual field populations in
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order for them to create comparative accounts of structure. The examples Whitley
provides are primarily conceptual, and derived from historical understanding of the
composition and features of the intellectual fields he highlights as exemplifying his

typology, providing only limited solutions to the operationalisation problems raised.

Related to the definitional problem of intellectual fields is the identification of the locus
of social control for reputational systems, and therefore an appropriate definition of
what constitutes the subject and object of study of an intellectual field. As one among a
multitude of alternative propositions available from the sociology of science Chubin
(1976) delineates the teaching functions of ‘disciplines’ from the research functions of
‘specialties’. Chubin’s definition maintains the centrality of content, intellectual events
and the relations they engender, as the defining feature of specialties from which social
structures arise. Chubin also further develops the identification of specialties and their
structures through ‘the nature of the communication relation used to link scientists’
(p-451). Glaser (2001b) extends Chubin’s discussion on the ability of scientometric
techniques such as citation and co-citation analysis to contribute to definitions of
specialty structures. Chubin is concerned with the difficulties in use of citation and co-
citation measures for establishing specialty structures and identification, citing
Mulkay’s “implicit theory of citing” and equating it with the assumption of
“homogeneous” citing behaviour. Chubin however also advocates the use of these
techniques for understanding specialty structures and conditions through their
combination with intellectual histories of the specialties. Glaser (2001b) argues that
communication links when established as representing use of a ‘common body of
knowledge’, overcomes the need for reference to the homogeneity assumption. The
definitional boundaries of specialties still remain; even with the introduction of
membership as defined through participation, the heterogeneous and fractal nature of
scientific structures still present difficulties for the delineation of knowledge production

units’ populations.

The individual scientist forms an intersectional knowledge production unit across all
other aggregated social and cognitive knowledge production units, and participation
within these units by the individual is crucial for the production of new knowledge by
the individual. The following sections introduce more detailed accounts of a selection of
aspects of participation of individual within the conditions of their knowledge

production units.
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3.4.1. COMMUNICATION CHANNELS, PUBLICATION ACCEPTANCE AND
INTELLECTUAL POSITIONING

Content and intellectual positioning happen within a field context that includes

‘instruments of circulation, such as journals or publishing houses, which choose to

publish articles and books in accordance with certain criteria and audiences in mind’

(Lenoir, 1997b, p.11):
focus on scientific work entails examining the objective conditions that enter
into the creation, circulation, and reproduction of the products of any given
field. Within this perspective the author of a scientific text or theory is only the
most visible node of a whole network of social relations, including authors of
other scientific texts with whom he or she argues or from whom he or she draws
support, publishers, instrument makers, lab assistants, university and state
administrators...(p.10-11)

Whitley (1980) also comments on the complex role of communication channels

(particularly journals); embedding them firmly in the recognition system of science, he

is also explicitly relating them to the bounding activity of a field. Meaning and

significance of research activity exists interrelated with recognition which locates

‘particular research in particular intellectual contexts’ (p.316).
Journals can be seen as means of institutionalizing intellectual commitments in
that they reproduce in their own practices, and in their interrelations, the
structure of norms and procedures which characterize particular areas of
concern and work in the sciences (p.315)

thereby the ‘selected outlet’ will influence the ‘particular topic’ members within the

field will choose to work on and the way they work These
intimate connections between journal publication and rewards and hence
scientific ‘careers’ make the operation and organization of scientific journals key
aspects of the organization of sciences in general, and of particular patterns of
scientific investigation. Journals signify commitments to particular areas of
concern and instantiate procedural norms. They thus both reflect the structure
of scientific fields and reproduce them. (p.315)

Perspective audience has a crucial role within the knowledge production process

through the acceptance and use of knowledge claims that are the ‘currency’ of

individual researchers (Whitley, 1969).

Perceived individual identity and reputation have a role in the acceptance of individual
scientists’ work within broader institutional organisation (Zuckerman, 1978). In a study
of peer-review and the refereeing process in science, Zuckerman and Merton (1971)
found that ‘unorthodox ideas’ presented by ‘established scientists’ were more likely to

be accepted than similarly ‘unorthodox ideas’ presented by ‘young or rank-and-file’
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scientists. Zuckerman (1978) extrapolates from this finding to argue that in practice
theoretical ideas are responded to not necessarily according to either universalistic or
particularistic criteria but that a ‘special form of authority’ [citing (Polanyi, 1958)] is
being utilised ‘which is based on scientists’ previous records of contributions that

produce differing degrees of confidence in their current work’ (p.70).

3.4.2. RESEARCH MODELS AND THE CITING INDIVIDUAL RESEARCHER

Stets (2005) argues from the perspective of social identity theory that individuals act
within the context of ‘patterns of actions, interaction, and resource transfers’ among all
of the constitutive members of the structure of society. Individuals comprise, respond
to and exist within these social structures. The self does emerge out of the mind;
however concurrently the mind arises and develops out of social interaction, and
patterned social interaction forms the basis of social structure (Stets & Burke, 2005,
p.131). Negotiated meaning emerges from social interaction and identity. Behaviour is
both guided by the relationship between situation and by internal self-meanings,

allowing for both social structure and agency.

Gilbert (1976) locates negotiated meaning and identity in the functional attributes of
‘research models’ as they are embedded in his analysis of the processes of knowledge
claim presentation and acceptance. It is ‘models’ that provide the underpinning of
necessary relationships for Gilbert’s positioning of the individual as central within the
knowledge claim process. Models are defined as being ‘an implicit metaphorical
description of how some part of the world is thought to be arranged’ (p.282); ‘they can
also be thought of as a system of interrelated concepts’ so that concepts are interrelated
within a model (p.283). ‘Concepts are always obtained from well understood models,
because otherwise they would have little meaning, but their meaning is modified as

they become incorporated into the model’ (p.283).

Models ‘explain a very wide range of phenomena in terms of a single coherent system of
concepts’ (Gilbert, 1976, p.283)%7, but most crucially models belong to individual
researchers. Models have functions similar to paradigms for the individual members of
a field, but unlike Kuhn'’s paradigms, models can be shared though are not necessarily

shared in entirety across fields or between individual members, so they are shared and

27 This aspect of Gilbert’s conceptualisation clearly requires further definition and empirical
support; the central problem is that individuals are capable of holding multiple incox}sist_ent
concepts simultaneously. It can only be assumed that the research model conceptualisation
produces the necessary reconciliation and coherence; however if this is indeed the assumption

Gilbert is using, it is a very remote one.
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differentiated by individuals within research traditions (p.301). An individual’s
research model has central functions throughout the research process, from
establishing problems through to communicating the research knowledge claims
through publications (p.284). The individual’s research model is central to the way
research is written, read and cited, as an individual’s research model will be the
reference point within or against which work is interpreted, integrated or rejected; the
broad outlines of researchers’ models are learnt in a tacit way ‘as part of the process of

becoming acquainted with work in their problem area’ (p.294).

Researchers’ models are the filter through which researchers relate to their problem
areas and associated work practices (Gilbert, 1976). An individual’s research model
provides ‘a initial formulation of the research problem, indicates the theories and
techniques which may be applied appropriately to the problem, and eventually plays a
crucial role in giving meaning to reports of the completed research’ (p.302). Research
models of others interact with the individual researcher’s model through the
assessment of the products of the individual’s work at a communicated task outcome
level; ‘readers will extract from the reports those findings which suit their own models’.
During write up citing authors
justify their findings by citing those conclusions which have gained a general
acceptance within their field and which are also compatible with their own
models. Certain findings will be repeatedly cited because they fit the majority of
the models used by members of the network and can therefore become the basis
on which research in the area relies for its justification (p.302).
The meaning of a knowledge claim is represented within publications by the
contributing researcher/s, but those meanings will be then further interpreted by
readers in terms of their own models. Individual researchers are able to be categorised
‘into problem areas because the models they use bear a family resemblance to the
models used by other working in the area’ (Gilbert, 1976, p.297). “Family resemblance”
is a deliberately loose definition as no two individual models within the problem area
family will be identical; there are expected to be combinations of similarity and
differentiation among individuals research models within research networks. Through
this conceptualisation of individual research models, the individual’s scientific work
practices are directly associated with the researcher’s role in knowledge production.
This is further recognised as extending into the communication practices of the
individual. The researcher’s model relates them to their broader research network, and
publications can be seen to be a crucial part of the work practices involved in

generating and communicating knowledge claims. In this framework researchers as
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individuals form a crucial component within understanding citation practice, this view
incorporates individuals and their scientific work practices as they are embedded

within research networks.

While Gilbert’s individual research model framework is a promising theoretical
foundation from which to examine the citing behaviour of individuals, his thesis has
only been exposed to limited empirical testing. Gilbert (1976) includes only very broad
empirical demonstration of the significance of the role of research models in the
scientific work practices of individuals from his study on radar meteor researchers; this
is only one group of researchers, and detailed articulation of the empirical implications
are left relatively unresolved. Further empirical examination is warranted contingent
upon appropriate operationalisation of potentially difficult concepts such as
membership, the definition of research models as individual metaphors, and family

resemblance.

Gilbert’s (1976) account situates the individual in terms of their scientific work
practices and places these practices within the individual’s relationships to research
traditions. However his account remains primarily theoretical with little further
substantive demonstration through empirical evidence and specification of adequate
operationalisation detail, which is required for a more generally applicable theoretical

account to be developed.

3.4.3. RESEARCH TRAILS — THE ROLE OF PROBLEM CHOICE AND RESEARCH
STRATGIES IN REPRESENTATIONAL OUTCOMES?28
Chubin and Connolly (1982) conceptualise research trails as having a number of linking
functions for the individual researcher as they work within their institutional
knowledge production environments. Research trails represent ‘a sequence of work by
an individual or a small team of researchers’ (p.295). This conceptualisation further
leads to the definition of a specialty as ‘the confluence of several research trails’ (p.295).
So the specialty becomes the aggregation site as composed by the ‘choices of individual
researchers’ (p.294). The current composition of the specialty has implications for the
choice of individual research trails and this choice ‘is embedded in such issues as the

distribution of research effort across problems in a specialty’ (p.294).

28 [t is recognised that concepts represented here are consequential in establishing the '
importance of the role of the individual (and accompanying features such as careers) within the
scientific enterprise. This requires longitudinal and qualitat_ive methodologies to be addressed
adequately, and cannot be addressed within the scope of this work.
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A research trail thus directs attention to the coherence and development over
time of a series or program of research projects undertaken by an individual or
group (the latter often consisting of local colleagues), while the notion of a
specialty directs attention to the coherence amongst several such trails at a
particular point in time (Chubin & Connolly, 1982, p.295)
Establishment and maintenance of a research trail for individuals and groups requires
their relationship to these institutional organisations to be recognised. This
relationship is inherently reciprocal, and specialties are reconfigured in relation to the
shifts in research trails and therefore individuals.
A slice through the bundle [specialty] at some point reveals some semblance of
the membership and interrelationships between current members; following
each wire from its source to its destination shows the linkages over time within
one single trail (Chubin & Connolly, 1982, p.295)
An individual’s intellectual positioning is determined by the constraints and order
imposed from the organisation of specialties. Crucial career decisions for the
researcher, such as problem choice and intellectual migration, are dependant on them.
Conditions influencing research trails are both local to the individual or ‘extra-local’
and include legitimacy, funding, access to local resources and training capacity.
Legitimacy and therefore the perception of the research trail is determined by
‘definitions of acceptable novelty’ (p.301) as developed through consensus at the
specialty level (p.305). Specialties for Chubin and Connelly (1982) are defined by the
aggregation of member research trails, in which the individual has a defining function;
positioning of trails is socially negotiated and sensitive to local and extra-local
pressures. However the definition of specialties is therefore inherently relative and
dynamic, and the role of research trails in their sustenance is in aggregate and
retrospective (p.304). This retrospective definition of specialty composition and the
role of research trails within them lends itself to their examination from the perspective
of the representational outcomes from these processes as operationalised through

publication and citation use relationships.

Zuckerman and Cole (1994) report that prior research performance as assessed by
peers ‘differentiates among scientists and the ways they go about their work’ (p.401).
Zuckerman and Cole find that criteria of problem choice among ‘eminent scientists’ is
differentiated from ‘rank-and-file’ scientists, through variation of significance of their
work in terms of its potential reception by their field/s, extent of ‘problem set’ and
choice of “strategic research materials” and “strategic research sites” or what to study.

All these areas are related to the strategic placement of an individual and their work
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within the broader context of their scientific environment.2® “The foci of attention in the
sciences are of course no more than the aggregated problem choices of individuals
working in those sciences’ (Zuckerman, 1978, p.85). While Zuckerman here argues that
problem area establishment is ‘no more than’ an aggregation of individuals’ problems
choices, Chubin and Connelly (1982) present the complex interrelationship between
research trail development, problem choice and problem areas, that is more consistent
with Zuckerman’s previous statement that these choices co-exist with the
communicative interrelations within those fields, such as the reactive nature of
communication between theoretical and experimental contributions (Zuckerman, 1978,
p-84).

Gieryn (1978) argues for examination of the issue of ‘problem choice’ from the
orientation of scientific careers, as this provides a contextualisation of the problems
chosen by individuals; ‘a scientist rarely makes a career decision more consequential
than the selection of a problem for research’ (p.96). This argument is supported by a
terminological typology of embeddedness of research choice, within problem areas,
specialties and scientific disciplines, which necessarily relates the career significant
(strategic) choices made by an individual to their broader scientific environment. An
individual’s problem set ‘is defined as the set of problem areas in which an individual
scientist does research at a designated time’ (p.98). A number of problem formulations
derive from the career orientation such as ‘intellectual migration’, ‘inertial effects’ of
training, duration of research in a problem area, number of problem areas studied and

kinds of changes in the sequence of problem areas.

While Gieryn (1978) is referring to processes of problem area choice he is actually
defining these processes retrospectively by their operationalisation as ‘publication of a
scientific paper whose subject is within the substantive or technical scope of a problem
area’ (p.98). This suggests that artefacts such as publications reflect outcomes of
problem choice decisions. Social representations through formal publications cannot
directly access the decision making and motivational processes of the individual

researcher; however they can indicate outcomes in retrospect.

Scholarly identities and their constitutive research narratives are in part contingent on
the processes of research trail development and problem area choice. Lievrouw (1996,

p.221) argues that researchers define the terms, boundaries and specificity of their

29 Note that the scientists selected for this study were predominantly from the physical and
biological sciences and mathematics, and relatively few from psychology and economics.
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research through the ‘extraordinary’ selectivity demonstrated in their choice of
problems. ‘Narrative construction/identity formation influences, even drives, the types
of problems a scholar chooses to explore and the answers she[/he] is likely to formulate
for those problems’ (p.229). Viewing artefacts as one of the outcomes of social
representations of knowledge construction suggests that researcher identity, as
examined through citation identities (as outcomes of broader identity formation), will
be represented through source use by the individual researcher, where shifts and

problem attention can be examined retrospectively.

3.4.4. MEMBERSHIP, MARGINALITY AND MIGRATION

The sociocognitive positioning of an individual, their scientific work and the
representational outcomes of this work is relational to the knowledge production
communities to which individual researchers belong. Membership within these
communities is crucial in establishing the placement of the representational outcomes

of individuals.

Gieryn and Hirsh (1983) examine the hypothesis that ‘innovations are produced more
often by scientists at the margin of a field than by those closer to the centre’ (p.87).
They find that marginality seems to be less important than ‘the juxtaposition of old and
new ideas or techniques introduced by the migrating scientist’ for the occurrence of
innovation (p.100). Marginality and ‘intellectual migration’ are features of individual

human actors as they are placed within and related to their broader fields.

Kuhn (1963) identifies the significant role of balance between tradition and innovation
in knowledge production, he calls this the ‘essential tension’. For Kuhn, ‘only
investigations firmly rooted in the contemporary scientific tradition are likely to break
that tradition and give rise to a new one’ (p.343). Scientific creativity is predicated on
this balance at a group and individual level. To be successful, scientists ‘must
simultaneously display the characteristics of the traditionalist and of the iconoclast’
(p.343). The success of this venture is determined by the group, and group membership
consists of varying degrees of balance. In order to empirically examine this relationship
between tradition and innovation and therefore the mechanisms of knowledge
generation, as hypothesised by Kuhn, it is necessary to establish the ‘tradition’ that is
being referred to, so that breaks from that tradition can be identified. This is not a
straightforward task; however as Chubin and Connolly’s (1982) conceptualisation of
specialties and their relationship to research trails supports, group membership

provides a basis for such definitions and that individuals, through the interaction,
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selection and membership choices they make are the defining features of research

‘tradition’ development.

Star and Griesemer (1989) draw an analogy between ‘immutable mobiles’, ‘objects
which can be transported over a long distance and convey unchanging information’,
and ‘marginal people’. Marginal people refers to ‘a person who has membership in
more than one social world’ (p.411). Marginality is seen by Star and Griesemer as a
‘critical concept for understanding the ways in which the boundaries of social worlds
are constructed, and the kinds of navigation and articulation performed by those with
multiple memberships’ (p.411). The strategies that marginal people employ to manage
their identities is seen as a ‘provocative source of metaphors for understanding objects
with multiple memberships’ (p.411). While strategies themselves are not articulated
directly within the representations created by marginal people, examination of the
outcomes of those strategies via the publication and referencing patterns of individual
researchers, such as those produced in citation identities and intercitation, may inform
studies of the individual’s relationship to their sociocognitive networks and the

outcomes of their placement.

In his work on scientific cultures Becher (1989) refers to individual academics as the
‘elementary particles of the intellectual world’ (p.105); these elementary particles exist
and function within a complex array of larger social and intellectual communities.
Academic ‘territories’ are comprised of overlapping and interrelated layers of
community. Becher emphasises the diverse range of forms which broad knowledge
fields, disciplines and specialisms take and the difficulties in identifying boundaries of
these socio-cognitive units. He conceptualises specialisms as forming into the larger
groupings of disciplines but the relationships amongst the varying levels of grouping is
difficult to disentangle, primarily due to the inter- and intra-level convergence and
divergence of memberships and practice. All levels of ‘territorial’ groupings

demonstrate this specialisation and unification activity in an infinite variety of ways.

Individual academics as the elementary particles within this activity themselves need to
negotiate this complex socio-cognitive environment via yet another sub-level of
interrelationships that immediately have implications for their scientific work
practices. Academic careers and intellectual identities (Becher, 1989, p.111) are created
and expressed through nesting and overlapping specialisation of memberships within
and across the broader groupings of science, which provide ‘frames of reference’ (p.49)

for many aspects of the individuals work practice. Becher considers the definition of

W
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individuals in relation to their specialism must be achieved through establishing the

‘labels’ scientists accord themselves (p.44).

Beyond specialisms it can be seen that multiple levels of participation are in evidence
during the process of producing knowledge. The examination of researcher identity as
reflected in the formal communication artefacts of this process holds potential for
contributing to understanding an individual’s relationships to their various
communities through the prominent role of artefacts in knowledge production and

communication processes.

Citations and publications are outcomes produced during knowledge production
processes. Though it becomes apparent through examining the literature on citation
that there are complex relationships to be considered within citation practices and the
formal outcomes of scientific communication, a form of self-labelling is manifest albeit
not in a straightforward clear statement of participation. Whitley (1984) recognises
referencing as a ‘major manifestation’ of social control in science and so in a restricted
sense references are a demonstration of ‘group membership and identity’. Connection
of new work to currently existing evidence ensures ‘work is not too far removed from
the aims and procedures of the dominant group’ and ‘the degree of innovation is thus
diminished and constrained by the necessity of showing how new contributions fit in

with, and are relevant to, existing knowledge’ (p.28).

Membership and group identity remains a central problem in citation analysis and its
extension into analysis of the placement of the individual within larger knowledge
production units. Use of individual sources and knowledge claims is not delineated
across or within specialty or disciplinary groupings, as found by Leydesdorff and
Amsterdamska (1990) in a questionnaire on individual researchers’ specialty and
disciplinary identity referring to the use of four individual publications. The question of
specialty membership was addressed by Laudel (2003) in her examination of the
spatial migration of specialty elite. This study addressed multiple concerns that are
beyond the scope of this work; however spatial migration and its establishment has a
number of similar concerns as intellectual migration, and by extension intellectual
membership and placement. In order to establish intellectual migration, conceptual
change must be identifiable which further involves movements in the intellectual
placement of an individual and their work in relation to a reference ‘group’. Again
referring to Chubin and Connelly’s research trails, individuals are located within

specialties as primary organisational intellectual and social units and these units are

m
Chapter 3: Communicating identity as a scientific work practice - Sociocognitive representation of the
individual knowledge producer

75



defined by participation through research trails. Laudel’s (2003) operationalisation of
specialties through a methodology that combines aggregated co-citation, citation
counts, biographical data and participation in significant specialty events allows for a
reference group of individual members to be established, which goes some way to
developing a context for individuals’ sociocognitive placement in relation to other

individual members of a intellectually and socially significant reference group.s°

3.5. SCOPE OF THESIS

The above review has encompassed issues of knowledge production units and field
placement, to give a broad representation of studies on identity and the communicative
work practices of individuals in knowledge production. The establishment of a
researcher’s identity is shown to be a multi-faceted problem. The establishment of
scholarly identities provides, the ability to characterise and differentiate researchers.
The process of communication is central to this establishment of scholarly identity.
While focused on narrative, scholarly communication draws highly on the use of
citations to establish intellectual position, therefore it is feasible to consider the

analysis of citations to inform or embellish the scholarly identity.

Preliminary establishment of the notion of citation identity has been undertaken by
White. The establishment of a methodology, and the understanding of the broad
applicability of the citation identity, are in preliminary stages. However, the prospect of
determining characteristics of characteristics of a researcher through interpretation of
citation patterns is interesting for providing a separate perspective on identity to other
sociological and citation analysis methodologies currently in use. Furthermore, the
sociological processes require intense personal interaction, whereas the use of citation
offers the possibility of a complimentary systematic examination, leading to automated

examination of field through identifiable citation characteristics.

In understanding identity, it is clear that citation analysis will never provide the rich
picture of other forms of analysis; therefore research in this area should be based on
determining where citation analysis can provide complementary information, as well as
confirmation, to the understanding of identity. Additionally, any attempt to address
identity through citation analysis will have to successfully place the interpretation of

identity within these broader frameworks: membership of group, field and institution;

30 Laudel’s (2003) methodology is further described in relation to the identification of individual
researchers and their placement in the field of Consciousness in Chapter 4.
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problem choice and career direction; placement within communication systems, and
the development of reputation.

The scope of thesis is exploration of use of the citation pattern of the individual, in an
effort to develop the means of addressing scholarly identity as a representational
scientific work practice through the use of citation analysis. The research will be based
on an expanded study of authors from diverse backgrounds, to provide an
understanding of the ultimate applicability and likely success of the analysis to
informing scholarly identity. A range of citation analysis methods will be used to
compare the use of citation identities with broader analysis of field, to address

questions of the future determination of scholarly identity through citation analysis.
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4. CITEE-CITATION CONCENTRATION AND CITING
IDENTITY TYPES

4.1. INTRODUCTION

A significant challenge identified in the review of literature on representation of the
individual (Chapters 3) is the adequate representation of the individual through
citation analysis. The challenge of characterising researchers is, in theory, made easier
by the differentiation of authors according to a citing identity, where that citing identity
can be adequately related to a set of identifying features. This concept has had limited
development to date, and has been applied only in small fields. A limitation of
definition of citing identity is the ability to establish a consistent platform for
comparison. This becomes more acceptable with verification of methodology across

diverse fields, where a suitably common baseline can be established.

The current chapter will explore the use of a new methodology for the generation of
citing identity types, based on the identification of consistencies between authors’ citing
practices. Researchers working on the problem of consciousness are selected as the

subject of study, to provide a broad basis for establishing this new methodology.

4.2. THE SCIENTIFIC STUDY OF CONSCIOUSNESS

4.2.1. INTRODUCTION TO THE SCIENTIFIC STUDY OF CONSCIOUSNESS

The field of consciousness is currently in its infancy. The conference Toward a Science
of Consciousness held in 1994 is the first instance where a diverse range of individual
researchers were brought together in a recognisable formal group in order to define the
‘problem of consciousness’ (Hameroff, 1994). This initial conference and its subsequent
series of conferences were established with the specific aim of pursuing the ‘scientific
study of consciousness’ (Toward a Science of Consciousness, 2000; Toward a Science
of Consciousness: The First Tucson Discussions and Debates, 1994; Toward a Science
of Consciousness: The Second Tucson Discussions and Debates, 1996; Toward a
Science of Consciousness: The Third Tucson Discussions and Debates, 1998). Previous
to this occasion the scientific study of consciousness only existed as it was distributed
under the auspices of a number of divergent disciplines, including Philosophy of Mind,
Cognitive Science, Psychology, Medicine and Artificial Intelligence. The working party
for the first conference and the first editorial meeting for the Journal of Consciousness

Studies took place in 1993 and consisted of similar members (Editorial: the future of
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consciousness studies, 1997). It is also significant to note here that the Editors for the
Journal of Consciousness Studies are approximately the same group of researchers as
those maintaining the conference series (ASSC: Association for the Scientific Studies of

Consciousness, No date; Journal of Consciousness Studies, no date).

There is continuing debate in the field as to the relevance of contributing disciplines
(Petranker, 2001). The Editors of the Journal of Consciousness Studies (Editorial: the
future of consciousness studies, 1997) provide the following list of the ‘kosher’ and

‘taboo’ disciplines:

Kosher Taboo
Philosophy Botany
Neurobiology Hermeneutics
Cognitive science Healing
Physics Literature
Phenomenology Folk psychology
Sociology Aesthetics
Anthropology Anomalies
Feminism Religion
Ecology Psychotherapy
Ethics ,
Transpersonal
psychology

This categorised list is argued to be representative of opinion in the field; however the
editors then proceed to argue that they do not consider this categorisation in their
journal selection decisions, as the distinction is ‘wrong in principle’ for the pursuit of

consciousness as a scientific study for the following reasons:

1. No-one has as yet come up with any evidence for a theory of
consciousness that will satisfy the demands of the various sceptics, so
the decision to focus the investigation at, say, the level of the neuronal

network has to be for pre-theoretical reasons.

2. We only know consciousness through our own experience, so arguments
against including a first-person phenomenological approach are

contradictions in terms.

3. The only form of consciousness that we know directly is human, and this

is characteristically shaped by social, cultural and environmental factors.

The editors stated policy for inclusionary selection decisions for the ‘fields’ journal and
the conference series is argued to be not effectively applied in practice (Sutherland,
1998; Whitehead, 2004). Sutherland and Whitehead both see a growing trend toward
M
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over-representation of neuroscientists and cognitive scientists to the exclusion of
anthropologists and generally ‘alternative approaches’. Decisions as to fields of study to
include are accompanied by continuing negotiation of what Consciousness is as an

object of study (de Quincey, 2006).

To the knowledge of the author, the field of consciousness has not been studied
previously using bibliometric analyses. Studies have been completed in a number of
contributing fields, including Neuroscience (Cromby, 2004; Schwechheimer &
Winterhager, 2001), Neural Networks (McCain, 1998), Artificial Intelligence (van den
Besselaar & Leydesdorff, 1996) and two sub-areas of Philosophy, philosophy of science

and epistemology (Kreuzman, 2001).
4.2.2, THE SCIENTIFIC STUDY OF CONSCIOUSNESS AS BOUNDARY SPECIALTY

As can be seen from the editorials and field commentaries outlined above, the scientific
study of consciousness is a problem area that has had a very particular beginning.
Establishment of the field has been orchestrated through the bringing together of
researcheérs from deliberately diverse backgrounds with broad based concerns in the
general area of the ‘problem of consciousness’. The field is relatively young in that it has
only formally received attention as a field from 1993, when researchers began attempts
to establish it, through inception of the Journal of Consciousness Studies, the
Association for the Scientific Studies of Consciousness (ASSC), and the Toward a

Science of Consciousness conference series.

Further work is required to define the nature of the field of consciousness in terms of
its formal definition as a specialty (Chubin, 1976), problem area (Gilbert, 1976; Mulkay,
Gilbert, & Woolgar, 1975), problematic network (Courtial, 2002) or intellectual field
(Whitley, 1984) from the definitions provided by the literature. This work is beyond the
scope of this thesis, and is considered for the purposes of the work presented, though
desirable, unnecessary. The object of study for this thesis is the individual knowledge-
producer and their representation through formal publications. However, as argued in
the previous chapter, this requires recognition of their sociocognitive placement within
their broader knowledge production units. In order to establish the analysis of the
individual knowledge-producer within their representational space, the definition of
the scientific study of consciousness as a boundary specialty is introduced. It is not
claimed that the field of consciousness is a specialty by formal definition; however
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