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SUMMARY

This thesis aims to describe how language is usdaard science, how scientists create new
science in their writing and how language functiomsextremely specialised circumstances. The
thesis describes the working context of cancer arebe articles at Aston University's
Pharmaceutical sciences department. The thesimm@teo integrate the ethnographic approach of
genre analysis (Swales 1990) with the large scaddysis of phraseology in the field of corpus
linguistics Sinclair (1987a).

One hypothesis is that new science is actually tedam research articles by a process of
reformulating concepts within the text. To tess tithe scientific claims of a sample of ten texis
analysed in terms of reformulation of grammaticataphor, discourse signalling and posture
(Halliday 1985, Sinclair 1981). A second hypotheasithat new science is founded on a system of
preferred expressions, and that collocation is rddmental mechanism that allows for new
formulations to take place throughout the text.ofptis analysis of 150 cancer research articles is
undertaken to characterise the phraseology of mpamal items in research articles and in the
various rhetorical sections of research articlesaig Titles, Abstracts, Introductions, Methods,
Results and Discussion sections. The thesis findsresearch articles use language to create new
science by reformulating data as research modets an altering the established patterns of
phraseology. Collocation is seen to vary systerabiyian rhetorical sections, and the concept of
phraseology is postulated as a preferred way ofresspng a delimited set of semantic
and communicative roles. The thesis argues th@nse should not be seen as a body of
facts transmitted via language, but as a speciglistic construct, mediated by the mechanisms
of textual reformulation and phraseological innomat
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PART I: INTRODUCTION AND LITERATURE REVIEW

This thesis aims to contribute to a descriptionsoientific discourse. The topic is limited
to discussion of two specific types of scientigxt, the abstract and article in refereed jourivals
the fields of cancer research and pharmacologythén first section of this introduction, the
motivation of the thesis is set out, followed byeth sections justifying the topic of research in
terms of scientific discourse and linguistic insréOn the basis of this, three preliminary redearc
guestions and their corresponding research orgamsare formulated, and then addressed by a
review of current work on the subject in Chapter 2.

CHAPTER ONE: INTRODUCTION
1.0 Research interests.

Les mots sont modelés sur des objets a notre éclhisliont acquis leur efficacité en s’adaptant

a des phénomeénes ou a des événements de notre quaiitken. Aussi, quand on aborde des

réalités a une autre échelle, les mots devienramiieinent des obstacles. (Hubert Reeves
1981:68)

This thesis is motivated by an interest in how leage changes in specific circumstances, how it
interacts with our conceptions of the world and hibwnay form them. In the sciences, as the
Canadian astrophysicist Hubert Reeves says abavguage is not perceived as a constructive way
of representing knowledge, indeed many scientistisseme linguists see knowledge as a body of
non-linguistic expressions (De Beaugrande and Bxed981:85, Escarpit 1976, Van Dijk and
Kintsch 1973). Indeed, scientific knowledge is thbuto be at its most refined when it is expressed
in its own abstract symbolic system, non-verbalty adlgebraic and logical formulae, atomic
structural models, tree-diagrams and so on (Audg@r51 Cremmins 1975). For example in
chemistry, structural diagrams are capable of egimg entire chemical processes
(themselves termed ’stories’) as well as the chalmtompounds themselves. But if we look at
research articles in the journals Fractal Geomatrgelestial Mechanics, their abstract symbolism
is still accompanied by tiny outcrops of languagdten integrated with the rest by way
of punctuation and text format. These esoteric stexdre surrounded by language:
the natural language summary, the title, conterdpyright statements, introductions and covers
of periodicals and books are all peripheral elesent context that Lane (1992) calls
the "péritexte”.

Our preoccupation with science takes place in tmext of a broad philosophical consensus on
the relation between science and language, namelystructivism’, a paradigm that pervades a
broad spectrum of disciplines concerned with s@emating. For example, at the intersecting edge
of science and linguistics, some terminologistsehanoposed the constructivist view that language
augments scientific reality. For example, SageB(1@nd others) have consistently argued that this
relationship is a metalinguistic one: that languégenes the logical acceptability of theorems.
Similarly, linguists writing about the language sfience (such as Swales 1990, Myers 1990,
Halliday and Martin 1993) have based their obs@aaton the findings of social anthropologists,
that scienceis a social-construct negotiated by thonflicting forces of discourse
communities (Latour and Woolgar 1972, Knorr-Cetirl®83, Kaplan and Grabe 1992).
Philosophers of science, such as McKinney (1991jaky emphasise the discoursal nature of
science and mention the famous case of polywater, vionder substance which inspired a
new but short-lived chemical paradigm. In an id8rg mirror-image of research
activity, scientists themselves have even pondevoed the evolutionary aspects of cultural
transmission (Cavalli-Sforza and Felman 1981, Dawki 1986). The constructivist
paradigm emerges as a powerful model. It empha#iigesole of language in scientific research, it



claims that there is a causal relation betweenodise and scientific fact, and centrally to
our thesis it suggests that there are mechanistamgfiage which enable not only the transmission
but also the creation of scientific knowledge.

The underlying motivation of this thesis is to exel what happens when language is used in an
extremely specialised context. This kind of deleditianguage use is the subject of English for
Specific Purposes (ESP), a field concerned withakting teaching methods that take account of
the relationship between language and speciallgests. The term 'specific’ in ESP denotes the
linguistic activities of a group of people with serjoint purpose (Swales 1990:9). Consequently
much of the work of ESP has been concerned withlahguage needs of professional groups,
especially in science and technology; areas whagtidh is still a dominant language as Sager et
al. (1980:xviii) and Swales (1990:87) point out.eTkey problem for ESP is to find out what
exactly constitutes the linguistic activities ofefie groups, and to characterise them for rapid
transmission to other users.

The primary practical aim of this thesis is therefto provide a characterisation of the specific
linguistic practices of a professional group. Imtjgalar, this group consists of pharmacologistd an
cancer researchers at Aston University’s pharma@@dciences department. There are a number
of practical reasons for this choice:

-Cancer research has received little attention finguists.

-Cancer research is possibly one of world’s biggestlical research activities, served by a large
selection of the most prestigious journals.

-Cancer involves a broad sweep of specialisms (synthesis, genetics, patient care) that are all
integrated into the global aims of the researchessston.

- The field involves a high degree of abstract ptageutical knowledge that has a complex non-
verbal system of representation with articles #ratwritten in a very highly refined English.

-The cancer research department at Aston is anrtariaesearch centre for the UK serving the
National Cancer Institute and it has an above-gee@tput of research with a number of high
profile breakthroughs reported in the media.

Before presenting current research on this areaeivehe general context of research on science
writing.

1.1 Research orientation.
Linguistics offers two apparently distinct viewstbé relation between science and language:

1) The study of the language needs of specialista alistinct social group, as elaborated
by Swales (1981b,1990) in the field of ESP. 2) $haly of the relationships between the specialist
subject and language, in the fields of terminolagyg Languages for Special Purposes (Sager et al.
1980, Sager 1991).

Each approach has a different emphasis on langadtheugh they intersect on several points
and derive their linguistic standpoints from theerof language in use. The Firthian-

Hallidayan school of language is the model we adhe@pé. This approach interprets language as
a functional construct of society and as a consfjag well as 'constructor’) of human knowledge,
clearly a useful model that addresses the conaafriise ESP researcher and the terminologist.
J.R.Firth is seen as the originator of systemicsl the relevance of his views to the study of
language practice are evident:

We must apprehend language events in their contexshaped by the creative acts of speaking
persons. (Firth 1957:190)



The semiotic system is thus considered to operétenna social framework of communication,
and it informed Halliday’s conception of discourse:

As performers and receivers, we simultaneously bmimmunicate through language and
interact through language; and as a necessarytmndior both of these we create and recognize
discourse... (Halliday 1977:165).

For these reasons, the systemic school has be&oufsty fruitful in providing a theoretical
and methodological background to the study of sifiendiscourse (Ventola 1991, Mauranen
1991, Halliday and Martin 1991 inter alia). But dinistic practice in science has not been a
preoccupation of mainstream linguistics. The ganerasyntax of Chomsky (1957) and the formal
discrete grammars which emerged from or in oppwsito Chomsky’s original models (c.f. Lyons
et al 1987) are essentially concerned with the iBpaton of rules to describe potential
expression in language. The formal logical approantiluenced the early stages of
artificial intelligence (Charniak and Wilks 1978)he idea of semantic or cognitive primitives in
syntactic or textual models of language has folbwearallel lines in case grammar
(Fillmore 1968), goal-orientated textgrammars (®&hand Abelson 1977) and proposition-
oriented textgrammars (Van Dijk and Kintsch 1973)Vhile transformational models
and textgrammars have been used to describe cerszmientific styles of writing
(Gopnik 1972, Hutchins 1977, 1978) and syntactipreaches provide the theoretical basis
of description for computational analysis of somargé corpora (Aijjmer and Altenberg
1991, Crystal 1991) they have had little applicatioo a description of language practice.
Instead the principle of linguistic competence Hhaglled models of language acquisition
rather than applied linguistics (Cook 1988, Gazd#®87:123). A typical criticism of the
formal grammar is that language is chiefly seepl&y the role of an encoding and decoding device
for information, a critical factor being the forrmsd$’ insistence on the distinction between formal
and functional.

In opposition to this, descriptions of language tthattempt a performance-
oriented or communicative  approach  have  parallelecklativist and  hermeneutic
philosophy (Wittgenstein 1957, Heidegger 1966, Gaefal976) in rejecting the idea that language
can be described metalinguistically or in termstroth values. Instead, scientific truth cannot
be anything  but ‘rooted” (Heidegger's term) in itsculture. The ‘natural
language philosophers’ (Austin 1959, Searle 19@DGrice 1975) also came to reject truth values,
and instead established a framework for the fielddiscourse analysis. They saw meaning
as conventionalised in language rather than algaordally encoded in it. A similar view
of language use was championed by Lévi-Strauss 2j19and Barthes (1965) in
the semiotic construction of social mythology.

Semiotics emerged from De Saussure’s (1916) viethetreation of meaning as the result of a
structural code rather than as the relationshigh vexternal truth or ‘reality’. If the Firthian
approach differs from this, it is in the idea thatguage is considered as the place not only fr th
passing on of information, but also as the mediamthie binding of social relations. Firth claims
that language in its very substance reflects theows levels of physical and communicative
meaning of the context of situation (Malinowski B92Firth’s principle of ‘modes of meaning’
(1957:190) is in this thesis taken to indicate thatead of linguistic forms being equally
meaningful in the setting of a particular text (suas nominalisation or rhetorical move), the
analysis should proceed from the basis that thieigexx unique event utilising linguistic forms in a
novel way (no matter how slight) and functioningthin the constraints of a particular set of
practices (despite resemblances to others). Thicitipns of Firth’s ideas are taken up later im ou
discussion of Halliday.



The relevance of Firth to the language of scierscghat the scientific text can be seen as
a barometer of the social and professional corftexh which it emerges, changing as the social
variables, textual conventions or topic changechoosing the research article as the privileged
place of scientific discourse (the reasons for White set out in the next section), we need to
attempt an understanding of the working practicésaentific research, including the world
outside the laboratory: attending conferences, sttibmarticles to refereed journals, keeping up
with the specialist literature and so on. But themgables and effects should not imply that an
instance of language use is completely predictatblat language works in a mechanistic and
reactive way. We argue below that this view is mpatible with the importance of written texts in
scientific communities. An atomistic ‘informatiorview of language, posited by information
scientists such as Escarpit (1976) would be coittiedl by any evidence to suggest that new
scientific research is not just ‘passed on’ viaglaege, but embodied in language. Rather, Firth
proposes that not only do the social ‘externaltdex involved in the production of scientific texts
have to be taken into consideration, somethinghaf $ymbolic status of the text as part of
the linguistic (semiotic) meaning system has todaised and contrasted to other systems before a
characterisation may take place. We make two fonesal assumptions on the basis of Firth’'s
approach:

1- That the descriptive analysis of language, angairticular that of grammar, has to be rooted
in context, here viewed as the discourse of thdigg@ants as opposed to intuitive a priori
grammatical categories.

2- That grammar cannot be treated in isolation ftbe subject matter and consequently from
the system of wording, or the lexico-grammar (Hli 1991a).

It is difficult to see, perhaps, how a descriptibay ‘emerge’ from the data without previous
categories at hand. Guba and Lincoln (1992), wgitmthe field of educational evaluation, have set
out a statement of good practice for the sociakbrs@s which allows the analyst ways of
formulating such a description. The methodologisalies implied by this are discussed later in
Chapter 6. Here it suffices to say that Swales9%&nalysis shares Guba and Lincoln’s, as well
as Firth’s, concern for the holistic nature of sabsiystems.

The linguists’ terminology of ‘semiotic system afience’, ‘scientific discourse community’ and
‘research article genre’ form a preliminary conceyptframework for research into the language of
cancer research. There are problems in their g, and this is discussed in Chapter 2. But
these rough concepts transform our interest inispéanguage use into a research orientation
concerned with discourse. Now that we have annalrsmme very rough assumptions, three
general questions can be asked in order to frameefearch topic in more detail:

Preliminary question: What role do research asitlave in scientific activity?

Specific question 1: What role does the researtitiehave in the creation of new science?

Specific question 2: How does language functioexitiemely specialised contexts?

These questions are reformulated as HypothesesrinllP and below we set out preliminary
answers in terms of the information value of largguan science (general question), and the
interaction of scientists and text (specific quassi 1 and 2). The general question acts as a

theoretical backdrop of the thesis: the specifiestions are later addressed by linguistic anabfsis
reformulation and phraseology.



1.2 The information value of research articles in@ence

Information has succeeded raw materials and enagyhe primary commodity. (from Bell's
The Post-Industrial Society cit. Auger 1989:iv)

The role of language in the scientific communitys Haeen equated with the management
of information. As Maizell et al. (1971) note, theocesses of information production, control and
retrieval adapt to society's increasing dependenaa information and to
the increasing technological advances in infornmatezcess. As change in society is reflected
in society’s shifting goals and needs, especiatlythe "mission-oriented fields of knowledge"
as Auger puts it (1989:.vi), processes of informratiaccess change form, or take on new
roles. As new text forms appear, old forms change disappear, as Atkinson (1992)
has demonstrated in his analysis of the Edinburglitél Journal from individual personal report
to public declaration. The diversification of texts mirrored by the increased specialisation in
fields of research resulting in a kind of discoues®lution where one field is seen to develop or
expand while others split and diversify (Sager letl880:xviii). One of the results of this is an
increasing array of competing types of message ,forctuding internet bulletins, computer
accessible indexes, automatic search indexes, nagrdctive self-updating databases (Jennings
1990).

In theory, the time spent by researchers on readitigles and keeping up with their fields is
bound to increase. In practice, textual format eatling practice adapt to minimise the effects of
textual inflation. In the same way that electromail has made transactions more informal and
immediate, so the range of message forms refleaigng levels of formality and consolidation of
scientific knowledge. The more informal forms, swashbulletins and accelerated communications
in Perkin Transactions and the BIDS Chemical S@dndex are immediate but provisional in
terms of scientific knowledge. More verifiable swe is presented in high prestige refereed
journals, such as Trends in Pharmacology, whilpyparised’ articles appearing in Nature and The
New Scientist represent a considerable time-lagvéxt discovery and established knowledge.
Within a list of research journals, therefore, gaia dynamic hierarchy can be seen to form which
has a great deal to do with prestige and establishentific doctrine, as pointed out by Myers in
his study of article rejection in biology (1990)n laddition, part of the reason behind
textual diversification lies in the fact that theajority of ‘publication’ is not public at all. Many
texts are circulated to an exclusive number of igfists within an institution or between
institutions and funding organisations, and thism® the ‘grey literature’ (Auger 1989). As
information seeps out from institutions, the dingliline between exploratory bulletins, grant
proposal reports and polished refereed journalerbes blurred.

However, among the diverse and increasingly tedwuichdl forms of communication used in
science, the research article and abstract in exeredl journal are still considered to be the key
elements not only in the raw give-and-take of spesgd facts, but also in the maintenance of a
community hierarchy and the dissemination of aa@pdeology (Knorr-Cetina 1983:106, Swales
1990: 9-10, Kaplan and Grabe 1992: 214). In pddr¢uhe sociologists Latour and Woolgar
(1972) have characterised scientific activity asdpminantly the manufacture of written text, and
postulated that written material is as much vallgdthe scientific community as the actual
physical compounds they are manipulating in thedatory. It is this material that provides the
basis for exchange and individual promotion ingbientific group.

The US Science Citation Index (SCI: 1988) publishésague table of 8 000 journals according
to the highest impact factor, that is the relatiwenber of times articles from the journal are cited
elsewhere. Thus Science, Cell and Nature are indpetwenty, while Mutation Research, Cell
Differentiation and Development, andUltramicroscopl fall within the last 600. This has
important ramifications for our view of scientifitscourse, since authors are expected by their



institutions to publish articles in journals withethighest possible impact factors. Yet, as Ivor
Williams ex-director of the Royal Society of Chetaihas pointed out (Williams 1996), such
guantification of science is problematic in thatitey (accelerated) journals tend to be more cited
than primary research. So while linguists suchaal& (1990) have established these texts as the
‘traffic officers’ in the flow of international sence, we must regard research articles in the xbnte
of on-going research.

The research article has received much attentioom frresearchers in ESP for
its linguistic properties and rhetorical purpos&wdéles 1990, Nwogu 1987) or as an original
text for student summarising (Ventola 1991, Drur991) or as a prototypical scientific
text for register analysis (Biber and Finegan 1990lhese areas of research, with
particular reference to work that has been caroetl on the functions of research articles,
are discussed in Chapter 3. Although context (tating lab notes, discussing with colleagues,
submitting drafts) is essential in the understagddf the research article, it is nevertheless the
product that is the interface with the wider safemcommunity and it is essential that its forms
and linguistic properties be systematically set out

1.3 Péritexte and the packaging of research articte

The general concept of summarisation as a sodcigftgcin whatever form, appears to play an
increasingly central role in the management ofrdormation-rich culture. From TV news bulletins
to popularised science articles in the press, largeunts of information are being either cut out or
reformulated into self-contained texts. In theirrkv@mn specialist languages, Sager et al (1980)
emphasize the "need for smaller packages of infoomiathat are not simplifications but
‘reconceptualisations’ (1980:xix) with the partiauproperty of being able to be reassembled by
the specialist reader. They point out that inghaeessing of scientific messages, both the alistrac
and title play an auxiliary role between the senaed receiver of scientific information. Since
information is growing in amount, researchers sashJaime-Sis— (1993) have pointed out that
titles are now fulfilling the functions of abstractVe postulate that in turn abstracts functionemor
as 'accelerated articles’ in the communicationsises of some journals.

Evidence of growth in the production of informatimnscience is tangible in the statistics for the
number of abstracts produced and processed. Foyearein 1969 Maizell et al. (1976:6) report
that the Chemical Abstracts Service (CAS), respgmador Chemical Abstracts, produced over 250
000 abstracts. For 1991 the senior editorial adisoCAS estimates that the number of abstracts
the service supplies has risen to an annual tbétaver 400 000, with an additional processing of
100 000 patents (Metanomski 1991). The workforeesth a large organisation has also doubled
and numbers over 2000. Metanomski also notes that abstracts are produced from an
increasingly wide range of languages (25% othen tBaglish), Japanese being the most notable
language for patents. These figures show that dgerchemistry, where the market for new
products is often based on reformulation of oldemesy research activity is increasing
exponentially and is also dependent on the chanfpniyines of various nations’ share of the
research market. Itis clear that changes in thee aod form of scientific discourse can be seen
as directly related to these factors.

While the number of journals of various kinds hasishown to increase (Swales 1990 and the
British Library Document Supply Centre (Russon 1,2993) both advance figures of around 100
000 periodicals) the number of abstracting jouraald citation indexes has also increased, together
with a diversification of the forms of abstract #able. The CAS index of 40 000 monthly
abstracts has extended the same service to ameleatommercial on-line counterpart CAS Files.
Also Medline is typical of the type of indexing gee that is commonly available for scientists in



the pharmaceutical sciences and for other dis@plifhe system searches for several key words or
phrases (cancer or cancer cachexia), or medicgcubeadings (histology) author’'s names and
journals and then offers options on further morefineel searches (cachexia: -blood,
complications, -diagnosis) and provides abstraeteert directly from the original author. A
typical search can pick up hundreds of ‘hits’. dtthen up to the researcher to sift through the
titles and abstracts and then to find the relevpapers given the full reference. Other
systems go further than this- ADONIS provides redeas in the medical sciences
fully formatted articles including reference senB8o- an important source of texts for the
corpus linguist. As university libraries attempt &ave space and still maintain access to
relevant journals, electronic indexes on interregiresent the format of academic publishing of
the future.

The physical format of chemical research is alsohvéwg. Until now titles and references have
only been given in indexes, but some journals nosfep graphic abstracts which can summarise
an entire production process (or synthesis) of & mdarmaceutical product. The increasing
miniaturisation of information, involving a morentiexical’ use of text has not only meant that the
roles of abstracts and articles have changed batthht the presentation and selection of important
information have become vital skills in the sciBatiesearch industry. We propose that this has
specific consequences for the lexico-

grammar of medicinal chemistry, and these are desaiin Chapter 2. 1.4 Remarks

This introduction has attempted to set out a jigstifon for the study of scientific research and
has associated this with its most privileged foraiscommunication (the research article and
abstract) in the field of cancer research. A dethdurvey of cancer research at Aston university is
presented in Part Il. In this section we describepacific corpus of texts for phraseological
analysis.

Three general questions were asked at the begimifittye introduction, and now these can be
expanded and addressed by specific fields of relsear

1.5 Primary question: What role do research article have in scientific activity?

The relation of language to the notion of a sepakabwledge structure or scientific substance
has been the province of the information scienteparticular the field of terminology has been
professionally engaged in the rationalisation ofglaage for science and has therefore built up a
conceptual description of language that needs ttak®n into account here. To the extent that
terminologists and textlinguists share the germsaumption that abstracts are ‘extracts’
representing the essential conceptual structureambriginal text, then theories involving
macrostructures of scientific text should also &wated in terms of their use to a description of
linguistic practice in science. Developments insthéhree ‘rational’ approaches are overviewed in
Chapter 2.

1.6 What role does the research article have in thereation of new science?

Having established research articles as vital toolghe hierarchy of science, not only do the
relations between subject matter and languagealsot the rhetorical functions of these types of
text in terms of their professional context neethe@caddressed. Linguistic research may provide us
with a mechanism for analysing the constructiors@éntific claims. As mentioned above, claim-
building has been explored systematically in tleédfiof English for Specific Purposes (ESP). The
particular textual and linguistic forms of reseaatticles have also be explored in detail and are
summarised in Chapter 3.



Further, Halliday has provided a framework of disse and grammar that describes the relation
between language and scientific knowledge. Severaihods of discourse analysis have been
developed to describe the textual developmentedsdand this must be explored in any discussion
of the textual creation of ideas. We discuss sfegiEchanisms of text creation in Chapter 4.

1.7 How does language function in extremely spetised contexts?

Recent studies in the field of computational corpudinguistics have
attempted automatic characterisation of very laggeups of texts in order to generalise and
improve upon the findings of small scale studiesied out in ESP and discourse analysis. Since
a phraseological and collocational view of language emerged from terminology as well as from
discourse analysis, it would be fruitful to expldhe possibilities of phraseological analysis ia th
context of corpus linguistics which has advancgeheseological view of grammar but is yet to
establish a descriptive tradition in applied arelsis is explored in Chapter 5 of the literature
review.



LITERATURE REVIEW
2.0 CHAPTER TWO: TOPICAL REPRESENTATION IN SCIENCE.
2.1 The terminological view of science.

Language is an instrument. Its concepts are insénist Now perhaps one thinks that it can
make no great difference which concepts we emplgafter all, it is possible to do physics in
feet and inches as well as in metres and centisiethe difference is one of convenience. But
even this is not true if, for instance, calculaBan some system of measurement demand more
time and trouble than it is possible for us to givem. (Wittgenstein 1953, # 569)

We suggested above Firth’'s idea that ‘topic’, or atvhthe text is ‘about’, may
be indistinguishable from the use or functionshaf text. For example, discourse topic can be seen
as the political or professional implications oé ttext. Terminologists on the other hand set out a
paradigm that attempts to pin down exact areasiehsfic knowledge: a text for a terminologist is
about the subject matter in the text, as far abtRind Draskau (1985) put it. Godman and Payne
(1981) set out a terminological view of languageasntermediary for abstract propositions, to be
encoded by the sender and decoded by the addr&sset this is the idea of the concept:

The term concept describes those elements, orereklements (i.e. a proposition) in the realm
of thought that are expressed as a statement iguage and form in the mind of the reader a
identical set of related elements. (1981:24)

If any process is admitted, then the text may benses adjusting the way
the scientific knowledge is mapped out by demotistya how concepts are related or
by elaborating new characteristics that need toinseribed on the map. Godman and Payne
certainly do not state that the map is fixed orttleach element is not dependent on the
others. While the folk vision of scientific text about the description of ‘things’ that involves
an inventory or nomenclature, traditional termigylsees the text as establishing a kaleidoscope
of concepts that have abstract parts and intersctithat must also be named. Mapping
out knowledge by concepts, in the field of termowyl, as opposed to setting out the semantics of
words in lexicography (as Thomas distinguishes ti&83:44) is essentially a rationalisation of a
specific body of knowledge, a paradigm or knowledtyacture. While terminologists thus idealise
the decontextualised theoretically fixed concepsignifieé as knowledge, they offer a theory of
reference that is shared with many of the concefrise scientists for whom they work, and from
whose number they often originate (Sager 1990:114%. this view of language as a value based
system that is of interest to the functional lirejuwhere terminology is appreciated by scienasts
a problem that requires constant review. Whileftimetional linguist is concerned with language in
a complex social setting, the fundamental probléonsterminologists are, as Picht and Draskau
state (1985:38) (as established by WYster (1933) the fields of electronics and
planned languages): the relationship between therete object and the abstract concept and
the resources that languages may be given in twdatpress this relationship.

The ways in which the concept is expressed in laggwappear to be ad hoc. Picht and Draskau
(1985) refer to set theory and logical as well aal@gical relations between the real word and the
idea as well as between the ideas themselves, mathe conceptual world a complex
multidimensional space. Sager et al. (1980) descailsuite of notions that terminologists use to
classify different entities, as they term them, luding objects (materials, instruments and
products), properties (qualities of the material®lved), quantitative parameters of the objects



(such as mass and velocity), processes (namingpiblecations of the materials) and the methods
of such processes (1980:40). Sager et al. reféahdse as language for special purposes (LSP)
topics, and the question of their linguistic ana+haguistic representation in scientific publicati

as well as the establishing of standards for these, is key to the field of terminology
(Sager 1990:8).

But many researchers in the fields of terminologynd a lexicography have
guestioned this approach, not least because it duwas account for change, and have
recently suggested an orientation that sees thecepbnas a mediation between competing
scientific knowledge structures within society. Terk of terminologists and lexicographers such
as Pavel, Thomas, Godley and others who take a ploweseological view of terminology is set
out in later sections. In the next section, thditianal tenets of terminology are explored, befare
more detailed analysis of non-linguistic and lirggigi aspects of terminology are set out.

2.2 Non-linguistic forms of conceptual representatin: ‘Artificial language’.

While scientists cannot do without language fan@amtional reasons they point to the existence
of artificial languages (Sager et al. 1980:40) las tundamental objects and tools of scientific
knowledge. Mathematical equations, formul%, graphbles, figures, chemical structures, tree
diagrams and other non-linguistic systems of repregion constitute semiotic systems in their
own right for almost all scientific disciplines. ©wf the characteristics of artificial languagé¢hiat
it is "monofunctional” (1980:41), without discourdanction (signalling within the medium) or
interactional function (signalling relations betweabe discourse participants), which would instead
characterise natural language. Scientific languzage thus be seen as the natural language form
of artificial languages with the additional, andque, functions of evaluation and interaction with
the rest of the discourse community. But in terrhaatual use, some of these resources constitute
what we might call the ‘indexical’ use of languadigures are referred to by the text, and refer
back into the text.

For the chemist, the graphic representation of atelntompounds as complicated as amino
acids and chromosome rings is much more efficianterms of recognition than their lengthy
structural names. But even non-linguistic chemigginbol systems are redundant, and a cline
emerges from the linguistic use of trivial or conmoi@ names (where little or no structure is
denoted, such as ethanol), molecular names (whéoes rof elements are denoted: carbondioxide)
and from systematic or structural names (wheresatnd structural information are signalled as in
acyl-5-2’-deoxynucleoside) to the more graphic raolar formula (ethane is C2H6), and structural
formula as set out in figure (1) (Scott 1991:272).

Figure (1): Molecular and structural formula for ethane

H H
W\

C2H6 = H-C-C-H
I
H H

Graphic representation not only denotes entities,abso0 processes and whole experiments. So
useful are these reaction-graphs in structural @teynthat, as mentioned earlier, researchers are
often required to submit graphic abstracts whichmalestrate at a glance the ingredients
(substrates), steps involved (stages) and prodidise chemical process (the synthetic story). In
Journal of the Chemical Society: Perkin Transasti@sentence, often evaluative, is required with
the graphic abstract, demonstrating the discowrgetibns of both systems. As can be seen in



chemical writing of a highly specialised natureg #rtificial language also merges with the natural
language in the same text, until the mathematigalb®ls and formul3s are incorporated into the
wording of the same paragraphs. Experimental sesctim structural chemistry, for example,
begin in natural language and then embody concepth as quantitative parameters, reaction
times and percentage yields.

Apart from affecting the lexical level, non-verlyapresentation can be seen to interact with the
cohesive and grammatical levels of the linguisyisteam. Throughout chemistry articles the names
of chemicals and processes are replaced by numtdrerfsggure references which retain their
referents throughout the text, and so take onuhetion of text-long pronouns. The text becomes a
cross-referenced instruction manual or index, wtattbhws readers to process the text in a non-
linear fashion (Roe 1977, Sinclair 1981:6, Tadrd385t9, Tarasova 1993). Tarasova has
demonstrated the interface of non-verbal and vddrais of expression within the grammatical
system. Non-verbal elements function as pre- arst-podifiers K ray, delta-V6and so on) as
well as nominal groupsaé T goes to T$(1993:47,56). She also finds that the occurrevice
prepositions with non-verbal elements is partidylacharacteristic of the scientific genre for
example, aphenon energies of 5.6 eV

It is not simply a question of ‘translating’ frommagphic to linguistic or back again. Each choice
in the system, according to Firth’s approach, lesescommunicative motivation. Given the wide
facility for reformulation, to what extent can luigts predict the factors that lead to the prefegen
of one of many types of method of representatioer another? What makes the complex format of
chemistry texts interesting is the fact that sgestiavriting is seen as the interface between novel
ideas and an already established scientific panadpager et al. claim that non-language can be
simply divided from language because of naturajleage’s discursive properties:

The borderline between natural language and aréfitanguage can be said to lie at the point
where natural language loses the ability to beoitsr metalanguage. (Sager et al. 1980:42)

Yet Godley (1993) has demonstrated that representat chemistry is not as objective or as
universal as it superficially appears. The repregem of benzene rings, for example, as the basic
structure of organic compounds is not accepted Ibyoarnals and abstracting services: when
writing for CAS the researcher is required not otdyreformulate diagrams to fit in with the
editorial view of the matter, but also to changeiural terms (which are supposed to reflect
three-dimensional structures by numbering accordmgositions on the benzene ring). Other
disputes exist about whether metals should, iruistg terms, be the ‘heads’ of noun groups (thus
meaning that valency is reflected in modifiers)ha other way round. ldeology, paradigmatic
correctness and convention means that there igraeef fluidity even within this seemingly
hermetic system.

The amount of redundancy in chemical nomenclatace graphic representation is therefore a
key indicator of the complex discoursal proces$es are involved in the writing up of science.
This leads us back to the first of the prelimingnestions raised in Chapter 1. The question of
representation is fundamental to the fields of teahogy and lexicography and is an area of large
polemic even within the fields of medicinal chemjsand cancer research themselves, as Godley
(1993) has suggested. Before looking at the lirigussde of terminology, we can already posit that
scientific writing is a rhetorical continuum strieieg from conventions of textual format through
language into the cohesive system and the nondvegstem as well. The whole works as a
Firthian system, with different levels of acceptalphetorical strength being applied to different
levels according to the genre (a linguistic abstra@ maths paper) and the discipline (the emntirel
linguistic representation of the mind in psycholpgy

2.3 Linguistic forms of conceptual representationThe ‘special’ language.



The term ‘languages for special purposes’ has fevfferdnces in essence
with ’specific’ preferred by Anglo-american workenis ESP. But the choice of the term
‘special’ does indicate a closer relationship te ttopic of the language specialism and a
generally terminological flavour to the research iemtation of terminologists and
information scientists. For the terminologist, thdifference between ‘language for
general purposes’ (LGP) and ‘language for spe@ficposes’ (LSP) is expressed by Picht and
Draskau in terms of ‘abstraction’, the degree oftadet linguistic specialisation in which
any topic may be discussed:

The level of abstraction is defined as the ratioabktracts to concretes. Depending on the
pragmatic function and the context of situatiorgliling an epistemological factor, the same
topic within a special field lends itself to dissim at different levels of abstraction. (Picht and
Draskau 1985:5)

Picht and Draskau see the difference between LER.@® as a cline of expression of essential
content. But ‘essential’ here does not mean ‘tmesaAbstraction involves the introduction of an
increased level of generality, so that while Colgathedral indicates a specific real world object
(denoted by a name) the concept cathedral is aalbstr away from reality to a generic idea
(denoted by a term). Picht and Draskau note thsttatiion is reflected in the characteristic
nominal style of the LSP, while the LGP has "a Zex@| of specialisation”. In the same way as
artificial languages described by Sager et alhttiand Draskau characterise LSPs as
"monofunctional”. LSPs are thus negatively defimedhat they cannot be ‘picked up’ by the lay
person, are restricted to exclusive groups andsaem as non-essential in the wider community
(1985:10-11).

A functionalist, Firthian account of language woutdt see ‘special language’ interms
of degrees of specialisation- after all all humarctivey is ‘special’, the only
difference being, Halliday and Martin (1993) arguihat science has a superior cultural
position. Similarly, the monofunctional hypothesisout ‘special languages’ does not correspond
to Godley's (1993) observations of language-likeduredancy in the terminological system
of chemistry. A more flexible view comes from Paselork on terminological vocabulary. She
puts special emphasis on the idea of a world-viieimg the largely differentiating factor, rather
than abstraction or function:

La langue de spécialité est un sous-ensemble déarigue générale [LG] qui sert a
la transmission du savoir relevant d’'un champ d@&xgnce particulier. Elle n’existe qu’en
partageant la grammaire LG et une partie de soreimaire lexico-sémantique (morphémes,
mots, syntagmes et regles combinatoires) maisienrfausage sélectif et créatif... Les diverses
langues de spécialité appartenant a une méme laggnérale refletent la vision du monde
propre a la civilisation dont la LG est issy@avel 1993:1)

To this definition, Pavel adds that each disciplae its own vision of the phenomena that it is
studying. Before discussing Pavel's position in enatepth, it would be useful to study
terminological views of text that still claim thistence of ‘special’ languages, but attempt a
functional approach.

Sager, Dungworth and McDonald set out a ‘specialisiv of texts within science. Science is
considered to be more dynamic than other speadiliseman activities such as crafts and
technology, and as it innovates it makes a highatehon the terminological resources of language
(1980:xviii). Basing their discussion on the catgég®proposed by functional linguists such as
Hjelmslev, BYhler and Halliday, Sager et al. clathat there are three types of discourse that



correspond approximately to Halliday's textualenpersonal and ideational metafunctions
(1980:85). Metalinguistic discourse with extra amgrtextual comment is, claim Sager et al.,
untypical of scientific texts, and as mentionedwah)as a resource that appears to fade away as the
language becomes increasingly graphic and condejptaeceptual discourse concerns reference to
the immediate physical and temporal context of tied itself. Finally, conceptual discourse is
concerned with environmental reference beyond thesipal reference of the text into the abstract
conceptual world of scientific knowledge. Such &tienship between language and knowledge
is expressed in terms of conceptualisation (1980:xx

...we assume knowledge structure to consist of ladimensional hyperspace with orthogonal
axes in which any concept can be identified uniglsl reference to its co-ordinates along each
axis. (1980:70)

As a consequence of this, the terminologist’s tasto establish formally defined standards of
use of linguistic resources in accordance with igpeknowledge, and its attendant artificial
languages (Sager et al. 1980:40). In this way #mguage of medicinal chemistry constitutes a
typical special language, and as such can be «tettdo the general language where informal
norms of usage hold sway, and where terminologicatblems, such as neologisms, are in constant
flux. In addition, both special language and sgdaiawledge are contrasted to registers, such as
the language of journalism or administration whane instead destined for interaction between
different discourse communities (1980:4).

The effects of terminology in the wider linguisigstem can be seen as linguistic resources are
manipulated in an attempt to represent semanticeusals and semantic relations within a highly
abstract conceptual space. Thus words are "préstgeservice” as conventionally agreed terms by
means of adapted resources such as conversiorti@g.from noun to verb) or derivation (Sager
et al. 1980:15,78). The linguistic mechanism of\aggion is seen in the special adaptations of
natural language affixes using subject specificedelpnt morphemes in chemistry, such as -ous
(indicating less oxygen bonds as in sulphurous #2&03) -ic (indicating more oxygen as in
sulphuric acid H2SO4) or -ate (as in sulphate iaging a compound that includes either the SO4
ion or SO3ion.) (Scott 1991:272-278). Derivatiomaymalso typically take the form of what we
might term "agglutination’ where independent eletserare compounded, or compounding
by juxtaposition but leaving a space or hyphen betw individual elements,
essentially the formation of new complex nominaBager et al. (1980:270-272) classify
compound nouns into four syntactic categories - edtjal compounds (compressive
force), operation compounds (from a change of teaipee to temperature change
where subject/object/instrument  is  often  obscured)deverbal compounds  (dust
collection) and verbal nouns (air-conditioning, toywlanning). On the semantic level, Sager et
al. (1980:268-269) classify nominal two word compasli into the following categories:

a) the head is compared to the modifier: ethane-tygeraction.
b) the head is made of a specified material: . fi

c) the head has a new property: low octane.

d) the head has a specific use: cutting tool.

e) the head is associated with its product or origialt beer.

f) the head operates on the modifier: enzyme nestcti.

g) the head operates as specified by the moddiieling key.

h) the head is part of the modifier: pedestal cap.

i) the head is identified by the modifier: goldrefard.

J) the head takes place at the modifier: cytokumadur.



Affixation and compounding therefore provide a pdwe but conceptually ad
hoc terminological resource as can be seen in th V00 compounds and 4 000
000 terms (including affixes and suffixes) in organchemistry and 30 000 in
inorganic chemistry (Sager et al. 1980:230).

It is worth noting here, as mentioned in the disaus on non-linguistic representation, that a
particular complexity of chemistry that is broughto the system of compounds is the idea of
spatial representation, as Godley (1993) has mbiote. Thus a chemist may be able to decide on
which nodes of a ring a functional compound is ai#d by using figures in between each
functional group. Hence the structural nabacetyl-3’-thiophenylthymidinéencludes figures that
are suffixed by an apostrophe in order to distiglguthem from molecular, tabular or other
notations.

Key to the fields of terminology and lexicograpisythe definition, ‘the verbal description of a
concept’ (Picht and Draskau 1985:65). Systems @hitiens present a complex area of analysis
and Picht and Draskau summarise the dynamics ohitlef in terms of internal or external
dimensions. Logical definitions of internal or inggonal characteristics (an entity’'s shape, colour
and other independent properties) can be placedgsitie an analogical definition of external
characteristics of extension (an entity’s assodigt&pose or functions) (1985:47). In addition, a
highly defined concept in one scientific discipliwél be interpreted as pragmatically different in
another. For example, the molecule FeCI3 is importbor electricians as well as textile
technologists, but has a different meaning (of esiten) in both fields (Sager et al. 1980:72). For
cancer research, we note later that researchemshewe a different perspective about concepts as
central as cancer.

From the complicated semantic picture of concefgatbn, the essential idea
of reconceptualisation emerges which involves thenging functional perspective of concepts and
terms. Sager et al. do not set out an entirelycstaéw of terminology: the basis of change in thei
view is based on manipulating the representatiozootepts. But against their vision of the clearly
defined division between the metalinguistic worfdtbe 'general language’ and the conceptual
world of the ‘special language’ we turn to a viewlamguage as not only the recipient of
knowledge but as a primary tool in the changesac@gigm as envisioned by Kuhn (1962).

2.4 Terminological change and Pavel's LSP collocatns.

Béjoint (1988:365) sets out to challenge the fixexinof terminology and conceptualisation. He
makes the observation that as one’s viewpoint atmrgp the conceptual constellations change, as
in the meaning of ‘star’ in the following two sentes:

1- You can't see the stars because of the sun.
2-The sun is a star.

He also sets out (1988:357-359) a set of charatteyiof scientific and technical words that are
often claimed to hold true by terminologists:

-Scientific terms follow a chain of definition dovio LGP items.

-Scientific terms enjoy an "absence of ambiguitgamtext and out of context.” (1988:358)
-Scientific terms have no figurative or metaphdriog@anings.

-Scientific terms have origins that can be deflgiteaced.

Yet Béjoint asks whether such terms as key ideat@gibone tissue or bacterial culture can be
considered unambiguous out of context, can evdrdoed back to original definitions, or can be



seen as totally un-metaphorical. His key point, &esv, is that the process of terminological
definition is circular, and this touches at therhe&the rational image of science. These comments
are echoed by Godman and Payne (1981:24), who potrthat the idealised knowledge structure
is exposed to the flux and uncertainty that is gkent in the general language. Thus the general
and special languages cannot be separated; irtbiadblend into each other since the change of
one concept in the knowledge structure would affeet position of the others in the knowledge
structure of the LGP or the LSP. As Godman and @ayr it:

Each term is dependent for a full appreciationtefmeaning on the meaning of the other terms
of the group. (1981:28)

This challenges the underlying assumption thattgregarecision, for the terminologist, can be
defined out of context, as the terminological COBBIUNS of the
International Standards Organisation (ISO) miglgosst.

To modify the model of terminology, the Canadiarrnti@ologist Pavel has postulated
a dynamic view that change comes from within theui@ process of scientific writing. This view
of terminology stems from her work on the creatdm collocational terminology of 'systemics’: a
post-fractal philosophy that brings together triad@lly disparate disciplines, such as linguistics,
physics and economics, where a number of researcbeognise the complex dynamic systems in
operation (Pavel and Boileau 1994:1). Since fraatalgery is largely adapted as metaphor from
everyday language, the terminology is particuladysparent to the non-initiate. Pavel sees the
effects of this on the shape of the conceptual otwf fractal science. The effect of metaphor on
whole areas of thought has always been perceived asotor of innovation. For example
philosophy has been revolutionised on the basissiofiple metaphors such as Aristotle’s
Substitutions and Comparisons or Austin’s Speedis,Axs Koch (1991:290) has noted.

Pavel considers Picht's (1990) ideas of concematin in the information sciences as
aconstantly changing cycle of novel formulationsxpressing metaphors that
are transferred gradually to the main knowledgeicstire of the scientific community. Thus
the conceptual knowledge structure, even when dgrpen, is set to change:

...languages are seen not only as social tools thahan communities have created and are
continually refining for communication purposest llso as agents that constantly condition
individual behaviour by virtue of social interaatioin historically, geographically, and
culturally defined settings. (Pavel 1993a:23)

Pavel argues that new formulations, which she tgshraiseology, effectively reconstruct the
terminological knowledge structure. As new phrdsesome neologisms and accepted terms, these
in turn bring their own suite of associated terswnetimes from different disciplines. Pavel refers
to these as LSP collocations (1993a:29). She eetladl terminologisation of otherwise ‘general
language’ terms, such as the semantic field oftteatre in one model of artificial intelligence
(namely: Schank and Abelson 1977), including tesmsh as ‘scripts’, ‘actors’, ‘thematic roles’,
‘frames’ and ‘props’ where the conceptualisation tbe brain is of "a theater of mental
representations” (1993a:25). Such terms not onlynpeanalogy in creating a new conceptual
space, but more importantly, they bring along theapeological patterns that make up their use in
their original context. Pavel describes these @®ee in terms being initiated, negotiated and
finally accepted by the wider scientific commun(itg7):



...new turns of phrase generate meaning, condensesiable expressions of those meanings
and become first synonymous neologisms, and thenstehat give birthto new terms.
(1993a:29)

Reversing the process, as scientific discovery igssemninated into popular
culture, such reformulation brings with it chang@s the accompanying belief systems,
or conceptual systems in the language of the terdogmst. This to and fro of concepts,
with attendant belief structures, is encapsulategy Wwhat Pavel terms the thematic
proposition (1993a:30). Pavel describes the foraspects of LSP collocations as a linguistic
resource in her work on phraseology (set out beldw} she does not distinguish them from
thematic propositions. One may assume that the LS®Bllocations are the
phraseological structures that accompany a conedpte the thematic proposition denotes the
entire process as the neologism becomes embeddetheinscientific knowledge structure.
This embedding of thematic propositions in turncagts for the progressive change in the rest of
the knowledge structure that Kuhn has establishes ‘paradigm shifts’, where
concepts cannot maintain the same meaning whenr githdgs of the system change. Thus
Pavel’s view of terminology as a system is synonyswith Firth’s idea of systemic meaning:

Thematic propositions incessantly question and unaee the concepts designed to grasp them.
[...] Like all dissipative systems, thematic projioss acquire new features, forfeit previous
ones, restructure internally and diffuse outwardy©993a:30)

Pavel and Boileau’s (1994) dictionary of fractaintenology contains typical collocations and
synonyms of main entries. A noun followed by a vgrbup (this instrument cuts paper) can be
reformulated by embedding in a noun group (therumsént that cuts paper) (1993b:4). Pavel
distinguishes between phraseological units (e.gpresent in the form of afractal) and
terminological units (e.g. fractalise). Terminologi units may be classed according to
phraseological combinability (fixed, restricteded), internal variability (by synonyms of key
elements), degree of compaction (how much the kesnent can be isolated or reformulated),
frequency and specialisation (1993b:6). The difieeebetween this and phraseological unit is one
of degree, although Pavel suggests that the tetagioal unit is more readily accessible in the
form of nominal, adjectival and verbal groups, aettain semantic networks emerge that are
specific to the model in question. For example rectal imagery N+N groups display inclusion
(particle-cluster), N+Adj groups display gradual pstordinates (chiral chemical compound),
N+V collocations display specialisation (the produmystallises (transitive sense only)) and
V+N predicates display directionality (conservelsp#1993b: 5). For the scientist therefore, such
a sorting of  collocations according to terminol@jic information is more useful
than grammatical information in any collocationasdription of terminology, as Béjoint and
Thoiron point out:

S’agissant par exemple, du domaine de I'immunolabest plus intéressant pour le traducteur
ou le rédacteur de connaitre les différents actalusprocessus de défense immunitaire, ainsi
que leur mode de fonctionnement, que de savoir dallegoatégorie grammaticale ils
appartiennent(1992:8)

Pavel’'s LSP collocations provide this thesis withoaverful metaphor and a useful link between
the rational scientific approach of terminology areb-Firthian approaches to language which have
always held the collocational principle of reformaibn as a cultural as well as linguistic resource.
One issue remains to be explored from the cognoiet of view, that of the idea of an
independent subject matter. Having establishedpta@tseology, or reformulation, plays a role in



relating ‘real world’ meaning to linguistic form,emmust go one step beyond the lexical level to
look at the concept of subject matter as a funaticiext.



CHAPTER THREE: LINGUISTIC MODELS OF SCIENTIFIC WRIT ING
3.0 Purpose and rhetoric in scientific texts.

Even Descartes, that great and passionate advoo&tmethod and certainty, is in all his

writings an author who uses the means of rhetari@ imagnificent fashion. There can be no
doubt about the fundamental function of rhetorithim social life. But one may go further, in

view of the ubiquity of rhetoric, to defend thenpordial claims of rhetoric over against modern
science, remembering that all science that woulshwbd be of practical usefulness at all is
dependent on it. (Gadamer 1976:68)

The Firthian theory of language functions has alyeaeen linked with the field of English for
Specific Purposes in the introduction to this theslaving discussed the terminological approach
to language in terms of concepts, it is now esakmi discuss the goals, needs and practices of
scientists in their working environment, a concepterred to as discourse in preference to a
decontextualised concept of ‘language’ or a prdpogl macrostructure of ‘text’ (as proposed by
the textlinguists, Van Dijk and Kintsch 1977).

3.1 Variety in discourse.

A functional model of language (Firth 1957, Halyda1966, Berry 1977)
postulates three metafunctions of language commtioic textual, ideational (knowledge-
related) and interpersonal (pragmatic) compondntserms of scientific writing, we have already
seen that the textual element interacts with thewkedge structure of a discipline in the form
of terminological devices: a scientific variety laihguage with its tendency to conceptualise and
form complex nominal groups, with at the very absttievel special and artificial languages. The
textual component also interacts with interactiarékria in terms of 'genres’ (Swales 1990) ‘text
types’ (de Beaugrande and Dressler 1981:85) or ciaptext units’ (Sager et al. 1981),
characterised by their essential purpose of comeation. At the same time the interpersonal
metafunction encodes the knowledge structure asupt group usage in terms of specific lexis
and terminology.

Aside from the lexical and grammatical instantiatioof these functions (discussed in terms of
discourse analysis, later) the metafunctions magdes as determining factors in the final form of
the text. Thus Sager et al (1980) break down timagsy functions into variable categories such as
participants’ status, which determines the texfuahe in which the knowledge structure is to be
fitted. ‘Aspect’ is one element of participant s&tthe use to which the text is to be put
(administrative, pedagogical, descriptive) (Sagexl €980:102). ‘Mode’ is the other element at the
level of status: the level of formality and advah@anning involved. The participants’ knowledge
is the second half of the topic equation, involvileyel’ of reference (from specialised to popular)
and ‘field’ (from the very broad field of physics the narrower field of nuclear physics). Sager et
al. (1980:120) claim that these four participant areleteristics manifest themselves
in five propotypical categories of ‘special text’:

Essay - focuses on the producer’s appreciatiopaiity.
Schedule - essentially topic-centred and list:like
Report - tailored to the receiver’s needs.

Memo - tailored to the receiver’s status.



Dialogue - interactive and flexible.

Purpose appears to be a major defining factor waedounts for the difference in form of these
genres. Sager et al. (1980:125) use four categafieSearle’s (1969) speech acts to describe
intentionality in special texts: informative, evative, directive and phatic. However, Nystrand
(1986) has argued that purpose cannot accouniniguistic form alone: it has to be accompanied
by a system of reciprocity. Nystrand states:

Writing, though clearly monologic as an activitg, nonetheless dialogic in its communicative
structure. Each point at which the skilled writdrooses one example rather than another, one
term rather than another, certain comparisons rattiean others etc, is ultimately arbitrated
not only by what the writer has to say but alsatly need of his or her reader to understand.
(1986:36)

Thus exactly shared or mutual knowledge is not sy for understanding, as long as writer
and reader can find a common frame of referenc8654). Thus comprehension, for Nystrand, is
the sum of frames of reference:

Comprehension is always affected by previous tedtexpected text, as well as the nonverbal
context in which the text is situated. Comprehenssothe process whereby words emerge as
meaningful constructs from otherwise empty peradgtums. (Nystrand 1986:58)

Thus the meaning of a part of a text is couchetthénrest of the text. Local meaning cannot be
independent of a researcher’s previous reading expetrience. Nystrand claims that the reason
why readers can skip and skim through text is taa predict what the text says. Sinclair (1993)
has argued a similar position (‘posture’ in Chaptebelow), arguing that local signals about a
sentence’s relation with past and future text duwndamental resource of discourse. If predictsn i
an important factor in narrowing down coherencatrehs in text, then the discourse community of
scientists should find textual conventions an inguar resource in research writing, as discussed
below.

3.2 Conventions in genre analysis.

Swales has established a methodology of ‘quickdartg’ analysis to determine conventions in
writing. This involves foregoing the theoreticateiies of existing models by addressing the needs
of specific professional groups who, in the cassaxéntists, consist of researchers in their rakes
writers, editors and readers. These groups areeteBiscourse Communities "...sociorhetorical
networks that form in order to work towards setscommon goals.”" (1990:9). The group may
consist of individuals with different research neigts and specialisms, but their long term goals
will be agreed and supported by mechanisms to enafdrmation to be shared by members of the
group. These mechanisms include "control of tediniocabulary” and the establishment of
a hierarchy of expertise (Swales 1990:32).

The common goals that constitute the internal dohesf the discourse community are realised
through language events and resources. Swalesscthah his analysis of textual genres ultimately
stems from Propp’s (1923) ‘Morphology of the FolktaFolktales work because their readers are
familiar with the conventional formal schemata,readers expect such events as the damsel being
in distress or the protagonists living happily eafter. Such Genres are defined as "...the praserti
of discourse communities... classes of communieativents which typically possess the features
of stability, move recognition and so on." (1990:@wales thus sees the genre as means to an end,



fulfilling a definite set of communicative purposésntertaining the audience, selling scientific
ideas) and very often conventionally labelled by throup (fairy tales, review articles). But
an important point is that genre is defined by ute alongside other genres, not just by its
internal linguistic features.

In genre analysis, unlike Biber's (1988) registernalgsis, the principle is
that grammatical features which are superficiallg same as general language features function
in accordance with the linguistic practices of thecourse community. Swales thus contrasts genre
with register (1990:41) which is the general grogpof linguistic features that characterise a
certain text, and in the context of this thesisldobe taken to mean 'the language of cancer
research’. Swales (1981c) demonstrates this inahalysis of the past participle in technical
English. Swales finds that its major function idbting the reader’s attention to non-linguistigtte
This use is different to traditional descriptiont tbhe general language, with the postmodifer
referring to given information or with some proxtgnto a non-verbal part of the text, as in the
curve shown, the list given. Swales refers to #ss‘discourse coherence’ (1981c:45). Similarly
premodifiers such as a given reaction function isirailar way to pseudo-determiners as in a
certain reaction.

Swales’ main contribution to genre analysis has nbebis characterisation of
the rhetorical structure  of article introductionswith  the view that rhetorical
sections (introductions, methods and so on) reptadbe fundamental conventional framework of
scientific articles. His research is presentedhia mext section, in a general synopsis of research
on all the relevant rhetorical sections of the aesle article genre.

3.3 The research article as a working genre.

In the context of the massive flow of written datascience, Swales identifies refereed journals
as the ‘traffic officers’ (1991:94) of scientifioformation: articles are channelled to the appedpri
journals on the basis of how original or significahey are perceived to be by the discourse
community. In the case of the research article itithides graphical and textual format as well as
devices for academic accreditation and citationa|88/1990:6). At the discourse level, Swales
identifies a conventional stereotypical rhetorstalicture that is analogous if not formally similar
to the knowledge structures of Schank and Abels@®§7) scripts and Van Dijk and Kintsch’s
(1989) textual macrostructure. In particular, Swa(@981a, 1990) proposes that the rhetorical
structure of introductions in research articles lbarcharacterised by a macrostructure of one global
purpose: to create aresearch space (the CARS nddet aim is realised in obligatory and
optional stages in the argumentation of the text tBwales terms movesEand sub-moves or
steps (1990:137). Since moves are rhetorical inraahey represent a summarisation in essence
of recurring rhetorical structures that the argunwéra text can go through.

The first move, ‘establish a territory’ is made ofpa series of steps which introduce specific
areas of the research field as important and retewathe study, as well as stating the generattop
of the study and items of previous literature tivat pertinent to it:

M1 Establish a territory:

S1 Claim centrality.

S2 Make a topic generalisation.

S3 Review items of previous research.

Since the three steps leave more to interpretétyoimvolving decreasingly explicit explanation
of the discourse topic, Swales characterises thectthn of the global information structure in
move 1 as "declining rhetorical effort" (1990:14The linguistic features of move 1 include time



references to previous research (adjuncts of tumh ss recently, and use of the present perfect),
evaluative statements of importance or interesheofield (it is well-known that) (1990:144) or,
specifically in step 2 about the amount or qualitgvidence established in the field (1990:14®). |
step 3 the linguistic resources consist of a spadtibn of previous findings followed by a temporal
gualification, areporting phrase (was found to lm) reporting verbs (show, demonstrate,
suggest), and a bibliographic attribution (1990)149

The second move, ‘establish a niche’, involves openp the existing knowledge structure to
weaknesses, either by claiming new factors thavsxphe old model, by reducing the significance
of or enhancing the old model:

M2 Establish a niche.
S1 Counter claim.

S2 Indicate a gap.

S3 Raise a question.
S4 Continuing tradition.

Since the relationship between claim and modelademmore implicit and less sharp by the later
steps of move 2 (in step 4 there is no counterglaBwales identifies the rhetorical direction as
decreasingly strong (1990:141). The linguistic elotgristics of move 2 involve references to the
negative effects of previous methods in conjunctigith grammatical negatives or conjunctions of
adversity (However, few) and lexical negativesl¢fdo, is inconclusive) (1990:155). The weaker
steps are characterised by pointers such asfiisepest that, a key problem is (1990:156).

The third move ‘occupy the niche’ carries the digse topic on to occupying the research gap
established in the first two moves:

M3 Occupy the Niche.

S1 Outlining purposes.

S2 Announcing present research.

S3 Announcing principal findings.

S4 Indicating Research Atrticle structure.

According to Swales (1990:160) the linguistic featuof this move involve a lack of references
to previous research, explicit deictic referencethe text: (the present authors, in this paped)an
prevalent present tense (1990:160). By statin@ims of the new research and exploring the detail
of research, move 3 takes the rhetorical diredgtibtmthe 'present’ text with increasing explicitses
(1990:141).

With this influential model in mind, we summariseldw linguistic work on research articles as
a whole, and then research on specific rhetormaians of research articles.

3.4 The research article as a whole.

Swales (1990:134) states that the research aridirided into different functional sections that
make use of different linguistic resources. Atkmsd992) has traced the development of the
traditional scientific paper and the developmentrioétorical sections which we shall codify as
TAIMRD(R): (Title - Abstract - Introduction - Methis -Results - Discussion - References) with
the IMRD sections being seen as the core of theerpapd receiving the most attention from
researchers. Research on abstracts has been féérardinature, and research on titles, methods
and results sections has hardly been undertaken.



Bruce (1983) has found that the IMRD structure iadial articles corresponds to the natural
process of inductive enquiry. However, Blanton @PBas suggested that real rhetorical divisions
may not be formally the same as the visible sestmfran article, distinguishing between discourse
hierarchy as the conventional "observable orgapisabf scientific reports, and rhetorical strategy
as the "underlying intuitive development" respolesifor the internal logic of each rhetorical
section and as scientific reports. This distinctioay help us to describe the use of rhetorical
sections (such as combined Results-discussionossatir abstracts) which sometimes function as
coherent, self-contained texts. In the analysispo$ture in Chapter 9 we find evidence to
support this.

Some studies have analysed the language of diffeemtions, others have analysed linguistic
features related to the discourse of the articla a$ole. Studies of the research article as aeavhol
have established that lexicogrammatical featuréer{overbal tense and mood) are connected to
specific rhetorical functions, such that statemaibisut the use of the passive or authorial comment
depend entirely on the subject matter, domain hetbrical section of the research article.

Oster (1981) finds that verb tense is involved wsignalling that information is about to
be presented later on (1981:87). He also findsrbatfinite verbs tend to be used for attributign a
pre-modifiers (tumor-derived factors in...) or inmfinite clauses (in supplying fatty acids, lipid
mobilization...). Sager et al. (1980:218) find thdten non-finites are in rhematic end-of-sentence
position, they signal a result as in: ...leavirigtla¢ gears exposed. Wingard (1981) analyses verb
usage in 15 medical texts, showing that up to 40%e0b uses are passive as opposed to 60%
active, and while the simple present is the masjuent form (28-40%), 64-78% of verb uses are
non-finite (70-80% of which in past participle pesodifying noun phrases). In 20 MSc theses,
Hanania and Akhtar (1985) obtain different resudtspwing a preponderant use of the past tense
in methods sections (usually in conjunction withe ttpassive). Malcolm (1987) makes
a distinction between rhetorical constraints onngrearr and rhetorical choice. Because they
are obligatory, an authors’ use of the preseng@oreralisations, the past for specific experiments
and the present perfect for footnotes are all camgs. On the other hand, the use of the present o
the past in describing previous research as edpecific or theoretical, and the use of the present
or the present perfect to accept as given or tamte oneself are all strategic rhetorical choices
available to the author (1987:38-40). Gunawardel@89) discusses the multifunctionality of
tenses such as the 'retrospective’ present andirtbleisive’ present. Tense, therefore, cannot be
seen in terms of time but also in terms of authaialuation of the information he/she is setting
out. Thompson and Yiyun (1991) further classifiedparting verbs in research articles,
distinguishing between author's stance (where et@mn goes from praising to negative) and
writer’s stance (where statements are accepteacasif non-fact).

Research on ‘phraseology’ or aspects of writing cawicerned with tense are less frequent and
very specific in scope. Master (1991) has found th@nimate subject nouns (shuttle, particle) are
more likely to have active verbs than passive vendsch are more likely to be verbs of causal
processes (cause, affect, prevent) than reportiexdpsv (show, indicate, suggest)(a distinction
echoed in the PSC corpus for many patterns, agideddater). Dubois (1981) explores noun-
phrase embedding in research articles. Abraham?2ji9iis that the use of because of which
signals given information accounts for 41% of tlewrences of because (a signal of new
information) in scientific writing as opposed to 6&cspoken discourse. Zambrano (1987) analyses
the phraseological patterns common to abstracts @isdussion sections, including phrases
identifying general problems, concerns of the redeaarticle (this article/paper/study etc.
shows/suggests/investigates etc.), findings (inmglvcomparatives and phrases with show) and
implications (involving a high degree of modalitfhhyman (1981) proposes that the description of
nonlinear (simultaneous) events in scientific vagtihas led to the evolution of specific functions
of cohesive devices, such as the classifying afididg function of this. We later see that thisais
key item in the process of reformulation.



3.41 Titles in research articles.

The title can be considered a ‘rhetorical sectlmndefinition, although little research on IMRD
sections has found the title useful for comparisoth the rest of the article. Since most studies
involve corpora of less than 50 articles, the nunabéitles would not yield much data.

However, Jaime-Sis— (1993) has carried out a daubrcorpus analysis of over 2 000 journal
titles from 6 fields of medicine from the electronindexing service, MEDLINE. Since 1980,
Jaime-Sis— finds that there has been an increésengency of titles (from 0% to 40% of a yearly
sample from the same journals) that involve clayBéstary fish oil delays puberty in female rats),
a structure she terms ‘new titles’. By comparisatihe types of journals and papers that the new
titles occur in, new titles can be said to charxdeareas of science where there is an increasing
number of active researchers (namely the new faldlevelopmental biology) and where the
journal is consistently high on the impact factoals. Jaime-Sis— finds that the types of verbs
involved in the clauses (contribute to, is requii@d contains) oblige the author to justify thevab
results elsewhere in the article, the role of thide teffectively becoming a promissory
notice of results.

The point here is that linguistic change refledie thanging role of the title in terms of
its environment, which might involve the growing eus of graphic abstracts,
increasing independence of the title and absttitand-alone’ text types, and the non-linear use
of texts.

3.42 Abstracts in research articles.

The abstract’'s allure for the linguist lies in ftection as a text presenting the 'essence’ of
a non-linguistic scientific event, responsible fepresenting and replacing the 'original article’,
and at the same time selling itself to a demanginglic of editors and readers. As a result, more
research on abstracts has been undertaken thathensections - but largely in the information
sciences and in fields such as textlinguistics.

Most research centres around two basic types dfaaibsThe informative abstract introduces the
article’s main ideas and explains the essentialtpadf the original article. The indicative abstrac
reformulates each major rhetorical section of ttiela following the progression of the article as
closely as possible. Of the two, the involvementhefwriter should in theory be more active in the
informative abstract (Cleveland and Cleveland 1983:

Most research, especially in the fields of the infation sciences and documentation studies,
has examined indexing-abstracts where the abssaptoduced by a professional abstractor or
abstracting service. Baker et al. (1980) have aedl\the role of the professional abstractors at
CAS. Bernier (1985) and Craven (1965) have analybedsyntax of ‘terse literature’ including
abstracts. Weil et al. (1963), Cleveland and Ckwvel(1983), Cremmins (1982) and Memet (1986)
have set out practical guidelines for the professi@bstractor. Dronberger and Kronitz (1975) and
Reder and Anderson (1980) have studied abstractabddy as a function of vocabulary of
indexing-abstracts and Fidel (1986) has analysedalwdary differences between indexing-
abstracts and conclusion sections. Meyer (1988) Gibdon (1992) have set out the functional
linguistic features of trainee abstractors’ sucitésand unsuccessful abstracts. Rush et al. (1971),
Pollock and Zamora (1975) and Sharp (1989) havelyseth the possibility of using
professional reading procedures to automaticallyodpce indexing abstracts. Khurshid
(1979), Polskaya (1986) and Raya (1986) have albmexed index abstracts from
theoretical information science viewpoints.

Related to professional abstracting, there has baach linguistic research on summarisation
following Van Dijk and Kintsch’s (1983) propositiah textgrammar and De Beaugrande and



Dresslers’ (1981) studies on topic-summaries forimethe matching of textual patterns. However,
most of this research has been applied to anabfsssdent summaries (Frank 1971, Fl¢ttum 1985,
Sherrard 1989) although Gopnik (1972) has setaouextgrammar of science abstracts. She
categorises minimal processes similar to the tartgnarian’s propositional ‘macrorules’. Typical
of these studies, Johns and Meyes (1990) find kheking the background knowledge of a
specialist field, non-expert summarisers deleteattang information and construct propositions on
false premises.

Author abstracts appearing in refereed journalehsen analysed on a smaller scale by more
rhetorically oriented studies; including Borko d@datman’s (1963) guidelines for authors. Endres-
Niggemeyer (1985) emphasises the lack of influesic@bstracting guidelines on the rhetorical
framework of author-abstracts. Buxton and Meadd®#38) set out common points of information
contained in chemistry abstracts. Harris (1985)dtadied authorial comment and stance in
scientific abstracts and Sastri (1968) has analgseplositions in chemical abstracts. King (1976)
has set out the typical vocabulary profile of authlostracts in a study related to Fidel's (1986¢ W
note here that the corpus analysis we conduct aptén 11 challenges some of these findings.

Unfortunately, few articles that deal with diffecers between IMRD sections consider abstracts
at the same time, and vice versa. Glaser (1991)algsed that the abstract is a separate genre
rather than a rhetorical section, and points toctsdensed presentation of content (with high
compaction of nominal groups) and lack of deic@terence or stylistic devices. Gratz (1985) has
found that most abstracts follow the rhetoricaustiure of IMRD sections. However, Endres-
Niggemeyer’'s (1985) comparison of IMRD instructidasauthors and actual rhetorical structures
of abstracts and articles in chemistry journalgyests that writers’ sections correspond to the
perceived particular needs of the reader rather the journals’ style guides. She proposes instead
conceptual text types situated around topical posesh as the overview and model building
abstracts or practice oriented and theory-deseapbstracts (1985:45). Similarly, Salager-Meyer
(1990b) finds that abstracts are particularly diffi to read, partly because they omit important
moves (conclusions or purpose) or order them in xpeeted ways (results before
purpose, conclusion before results) and partly Wsea the "valuable signposts” of
logical signalling and cohesive devices are usuailsent in abstracts (1990b:378).

Salager-Meyer (1992) also analyses verb tense aice usage and modality in the 84 abstracts
of 49 research papers, 21 reviews and 14 case tsepalt subdivided into clinical, basic,
epidemiologic and operative types. The active paste is the most frequent tense (51% across all
types) and corresponds with purpose, results, mdstlamd case presentation moves. The past
passive is particularly prevalent in the methodsvenindicating an obligation to use it. In the
purpose and conclusion moves, on the other haraj&aMayer states that the choice of tense is
more open to rhetorical interpretation: the preseay be used to state basic truths, but also to
emphasise that previous research is relevant tattidy. The present is also prevalent in the data
synthesis move of review article abstracts, whiala@er-Meyer equates with the conclusion move
in other abstracts. The present perfect also has dbal function of reference to past
experiments, introducing a topic as well as distamthe author from the findings (1992:106). The
past tenseisfound to be much less prevalent amtersent of the problem and data
synthesis moves, where the function of the pasttoisindicate the undeveloped nature of
previous findings. Finally, modality is also fournd be move related, with the most frequent,
may, indicating high probability of claims usually the conclusion move, can being associated
with data synthesis, and should heavily outweighingpther  modals in the
recommendation move (1992:105).

On the level of lexis, Diodato (1982) has studiéé telative frequency of title words in
50 chemistry, history, mathematics and philosopdqygps. Her findings indicate that 70-80% of all
title words occur in the abstracts and first pampbs of the articles. She finds that chemistry gape
are the only papers to have an increase in the @inoduitle words throughout the paper, with the



largest increase in the final reference sectionfas@h (1991) and Drury (1991) have both
demonstrated that non-author abstracts that aceiped to be successful tend to have topical
themes as opposed to textual and interpersonal ethemrury (1991) finds that rather than
simplifying texts abstracts need to render them emabstract and technical (1991:436). The
successful summariser reduces the amount of reldtend embedded material processes from the
original, introducing more material processes &t thnk of clause (1991:447). This is mirrored
by increasing lexical density and use of grammhbticametaphor in the successful
summaries (1991:448).

Nwogu (1989) has analysed cohesion, thematic psegme and Swales’ (1981a) system of
moves in 15 medical research articles, with thegtr@acts and popularised journalistic versions. He
finds that abstracts have two obligatory movesi¢aiihg consistent observations, stating research
conclusions) and seven optional moves (correspgntiirSalager-Meyer’s purpose and methods
moves: presenting background information, reviewielgted research, describing data-collection,
describing experimental procedure, highlighting ralleresearch outcomes, explaining specific
research outcomes) (1989:171). The moves ‘desgriii@ data-analysis procedure’ and ‘indicating
non-consistent outcomes’ do not occur in the abst@989:161). Nwogu also finds that
abstracts have a much lower density of sentencesnpee (2.02) compared to research articles
(4 sentences/move) which leads to complex clausetstes and a greater sense of compaction
(1989:180).

Kretzenbacher (1990) has conducted a corpus asalysi 20 abstracts and
their original academic research articles in Gerri&8 000 tokens). He finds that abstracts have
a strong nominal profile, with a significantly high noun-per-sentence ratio, more
‘verbal substantives’ in German (which are usualprked by the equivalent abstract noun suffixes
-ness, -ity etc. in English), and more nominal coomms than the original article (1990:56-67).
Articles are marked verbally: the majority with isifgcantly more finite verbs, although descriptive
abstracts have a majority of passive forms. Copti@previous research, only 8 of the 20 articles
have relatively more modals than their abstracbstracts are found to have a slightly lower word
per sentence ratio than texts, (23.8 to 24.62) lwiscstill high in comparison with other German
genres (1990:86). Kretzenbacher explains this &gt that articles use greater use of parataxis
and hypotaxis while abstracts have relatively mme of embedded clauses. Also, abstracts tend to
use nominal groups and finite verbs as attributelements of clauses, a typical German
construction (1990:101). Kretzenbacher also finkat tabstracts have relatively more genitive
attributes (with von) and definite articles whilgieles have more infinitives, anaphoric reference,
and personal deictic reference.

3.43 Introduction sections in research articles.

Apart from Swales’ (1990) analysis of introducticet out above, West (1986) has studied the
use of that-nominals which are relatively more @rexgt in the introduction section as opposed to
the other rhetorical sections. Hanania and AkhtaB8%) found the present to be the usual tense in
the introduction, associated with the functionsntfoducing background, establishing assumptions
and the purpose of the research.

Similarity between the rhetorical functions andngnaatical features of introduction sections
and discussion sections has been often noted. Gudana’s (1989) analysis of 10 biology and
biochemistry articles shows that the present peiegarticularly prevalent in introduction and
discussion sections, where there is an associafighared experience as well as reporting past
research in both sections. In their analysis ofmEslical research articles Nwogu and Bloor (1991)
found that introduction and discussion sectionslsample thematic structures (associated with
explanation and argumentation) while methods asdlt® sections have relatively more constant
theme structures (associated with description).



3.44 Methods and Results sections in research aigs.

In most cases, especially in structural chemidtrg, methods section (incorporating materials
and methods sections, and experimental sectiotisg isnear version of the lab-

book, a "listing of procedural formulae" (Swales90@921) with details of techniques, brand
names involved in techniques, temperatures, meagdiramounts used, reaction speed, molecular
size (mml, mhz, mmol, respectively) and so on. I[Bsvatates that these sections are "highly
abstracted reformulations of final outcomes in \Whan enormous amount is taken for granted"
(1990:121). Certainly, these sections are the mastessible to the non-initiate, although for the
intended user they may constitute the first portailf in terms of the indexical use of language we
mentioned earlier. Swales’ point is that this seembelie the empirical ideal that explicit detail
ensures the theoretical possibility of replicabilit

Methods sections are characterised in the litezaty the agentless passive and Hania
and Akhtar (1985) find that the use of the passkeeeds the use of the active (54% to 46%) in the
methods sections of MSc theses in the experimestiahces. The passive is commonly said to
enable a distancing of responsibility of actionmnirthe actual protagonists (Heslot 1982, Swales
1990:120). Sager et al. (1980:209) note that tleeofishe passive in technical writing is a restlt o
the need to thematicise the result of an actiomgiinformational weight to the action (expressed
by the verb) that is ascribed as the cause.

According to Swales (1990:121) both methods andiltessections are "mutually inter-
dependent”. The literature points to formal siniies between these sections. Adams-Smith
(1984) has analysed authorial comment (in termsodlality, first person pronouns, markers of
analogy (like) and use of discourse items such @ssiple) and found that the distribution
throughout IMRD sections decreases slightly in thethods and results section and increases
slightly in the discussion section. She also fitigg the use of the past and the passive follovgs th
pattern, except that they increase in the MR sestiVest (1980) has also demonstrated that that-
nominalisation is extremely rare in methods andltesections, while frequent in introduction and
discussion sections. This is corraborated by B{E#44) in his analysis of results sections in
geography research articles. Finally, Heslot (1388%) Wingard (1981) have shown that the simple
present tense is more frequent in introduction disdussion sections, and the simple past tense
more frequent in methods and results sections, dtieer (complex continuous/progressive)
tenses being rare.

3.45 Discussion sections in research articles.

Understandably few studies have looked at discossessions alone, and comparative studies
have emphasised the similarity of grammatical fieetwvith introduction sections (Guntzman and
Oldenburg 1992). It could be argued that the rhedbfunctions of discussion sections are very
different, since they provide the synthesis of itssand their evaluation as viable elements of a
new model. Swales (1990) has suggested that disoussctions are something like the mirror
images of introduction sections seen as lookingfrom the research into the wider world: thus
introductions synthesise past research and evalolatemodels inwards, while the discussion
section does the reverse. This does not explain gragnmatical features are shared, although it
seems to suggest that the surface items studitad do not account for rhetorical perspective.

Hopkins and Dudley-Evans (1988:117) state thatudision sections have one obligatory move
of Swales’ original 11 (1981a): ‘statement of ré¢sahd that discussion sections follow a cycle of
moves involving a statement outlining variable msdiption of previous research relating to
variable n, evaluation of this research (optionatgtement outlining variable n+1 and so on.
Adams Smith’s (1984) analysis of various forms wtharial comment (evaluation in adverbs such



as insufficiently, adjectives important, minor, bgrestablished, claimed reporting nouns
speculation, hypothesis) qualifies the discussemtien in the British Medical Journal as the most
subjective section of the research article. Hanamid Akhtar have characterised the modal as a
typical form in the discussion section, associatihgwith making "qualified generalisations"
(1985:53).

3.5 Authority and science writing: Myers
Objective fact is only what the dominating groupkis it is. (Kaplan and Grabe 1992:200)

In describing the constraints on free variatiosarentific texts in the previous discussion of the
research article, it can be seen that conventiapsph part in delimiting the extent of permissible
variation. These variations and constraints, foanegle in terms of verb tense or modality, are
inherently concerned with decisions of theoretazaleptability imposed by authority.

In their views on authority in the scientific commty, Kaplan and Grabe
(1992) represent what we might call the ‘stormtersp of constructivism. They reject the
commonly held view of technical writing experts ttisaientific writing has specific forms because
of its attempts to present neutral, replicable datsifiable facts. Instead they claim that
all written texts reflect unconscious ‘rhetoricasamptions’ about the format, rhetorical structure,
and linguistic organisation of text that precludegansparency. They further claim
that this obscuration enables the scientific disseuwcommunity to police itself and to establish
a hierarchy where access to discourse is limitecording to the concerns of maintenance
of coherence of the discipline.

In his procedural study of the rejection, editimgl @&ventual publishing of five scientific articles
in molecular microbiology, Myers (1990) sees scgeens a social process that produces scientific
knowledge as text. He particularly criticises limjic and ethnographic studies that see text as an
empty vessel in opposition to practice, and firdiked science opposed to the ‘real business’ of
social activity. Text for Myers is a form of a captual knowledge structure and a social
consensus; scientific reality is not transformetrather formed by text:

Content of natural knowledge cannot be separatedhfthe social processes that produce it.
(Myers 1990:20)

He traces the social and literary studies of sa@effrom the purely institutional analysis
that revealed little about how authority is eststiddd or how the knowledge structure is rewritten.
Myers exploits the circularity of scientific obsation: only a rigorous experiment can show the
true nature of the phenomenon, but the rigour efetkperiment can only be judged on whether it
reveals the true nature of the phenomenon. Singeishcircular, consensus about scientific
knowledge must be negotiated socially. One wayhickvthis is done is by changing the level of
claims (from originality to following on from presus work) where decisions about where the
research fits into a new discipline are made inateceptual framework and more specifically in
the terminology chosen and the terminological clkeangroposed by the reviewer. Myers cites one
author’s choice of reproductive processes instdaceroductive behaviour to fit in better with
the new field of physiology (1990: 52). At a moteetorical level, the separate presentation of
a hypothesis and data indicates to Myers that gewhiad not evolved the ‘sufficient syntax’ to
connect the two conceptually (1990:54). From changsters use to weaken their claims, Myers
builds up a ‘rhetoric of assertion’ where distagcifrom a certain position is achieved by
placement of data, the use of the passive, long mswases and hedging verbs. In general, the
negotiation of claims that takes place over theéopeof rewriting depends on issues of future lines
of research, appropriateness of claims to the gluanganisation and length of claims, the position



of the researcher in the hierarchy of the disceglamd the use of literature to back up data or to
support claims (1990:99). Myers finds that the obetgon of the writing processes of science

should start from a non-ironic basis of rhetoridskhis pervasive in all aspects of the productibn o

text. He also finds that the social context ne@dbée reconstructed, including paying attention to
texts related to the production of the target textvell as the role of authority in the reformwdati

of these texts. Finally Myers finds that all forimisdiscourse share fundamental principles and all
have a role to play in the social construction seregotiation of knowledge:

Though scientific texts come out of an unusualad@tructure, and thus are different in some
details from texts in other discourses, they aredwing something fundamentally different from
other texts... Science uses our language and @eafigmpts to purify it, it is still loaded with
social and political implications. (1990:258)

With the constructivist stance on science in mingle can now turn to models
of discourse analysis and functional grammar tretampatible with this approach.



CHAPTER FOUR: REFORMULATION IN SCIENTIFIC DISCOURSE
4.0 Reformulation.

In the previous section, a general characterisaifaime research article was proposed in terms
of linguistic analysis of a generally functionaltur@. In this section, linguistic methodologies of
text analysis are explored in more detail to prevadframework in order to study to complement
those studies of scientific texts that have alrelaglgn elaborated. The functional framework will
prove particularly relevant to the previous disaus®f rhetoric and authority in scientific writing
and once the theoretical linguistic issues have laéed here, methods of their implementation in
the computerised analysis of large corpora arenaatlin the following chapter.

4.1 Discourse Analysis

You can argue with a claim, but you can’t arguehwat nominal group. (Halliday and
Martin 1993:39)

Halliday’'s view of scientific language can be em#pted as a practice that constructs
our world view as opposed to both the internal (ibge, mentalist or psychological) and
the external (sociological, ethno-cultural) apptescwhich see language as a non-

determining reflection of mental processes or doctntext. Discourse therefore becomes
the fundamental unit of language at a social-semitgvel. A text is bound therefore to be
a discourse, it cannot be disassociated from itgesd (as in Chomskyan formal grammars) and
cannot be considered to be a complex grammatiaefibagion of another text or set of propositions
(as in the textlinguistics of de Beaugrande andsElez 1981:89). Halliday and Martin (1993) see
scientific discourse as part of the authoritatiygtem of hierarchical control in a similar way to
Myers (1990). They have drawn attention to thepsive effects of scientific linguistic
procedures on our everyday language and to theadiligy effect of scientific language on those
who have not been trained to handle such discoiitgs.is not the same as incomprehension, but
the feeling that a language is being used in atusixe way. They say of scientific English:

It is English with special probabilities attachea;form of English in which certain words, and

more significantly, certain grammatical constructsy stand out as more highly favoured, while
others correspondingly recede and become less yhigkibured than in other varieties of

English. (1993:4)

According therefore to Firth’s polysystemic apmioawhen a society changes its system of
self-expression, its original resources of expmssire adapted to a new framework taking on new
roles (Halliday and Martin 1993:9). The evidence fiois lies in the fact that there have been
(according to Halliday) shifts in the use of graniicel metaphor on a major scale which
correspond to political, social but above all tembgical upheaval, as in ancient Greek, mediaeval
Latin and renaissance English. Halliday and Maatgue that the same processes are still evolving
in modern scientific English. In English, the r&finent and change of role of the nominal group
have meant that information can be reformulateti witeater flexibility within the clause. The
problem with this is that as nominal groups compaetas and propositions, so they become
increasingly difficult to interpret separately. $hhay have something to do with the terminological
resources of complex nominals and nominal clausésat once formed they become idiomatic and
to some extent beyond interpretation on the bdgiseandividual elements.

4.2 Choice in a probabilistic grammar: Firth and Haliday.



Halliday’'s systemic grammar has become a inflantiaccount of language
for researchers concerned with language as a saislem. As mentioned earlier, both
Halliday and Sinclair were students of Firth, andlliday views their work as essentially having
a common goal: an approach to ‘wording’ or the grag of reformulation in language that are
realised by variation in the lexicogrammar (1992.683nlike the heavily structural accounts of
transformational and generative semantic gramnsggemic grammar has very little ‘*hidden’ or
deep structure, in that it does not attempt tosthagach instance of linguistic variation in terofs
further branches or transformations in a tree-tinecor in terms of more semantically basic
categories.

Halliday (1985) states that systemic grammar iemssly semantic, and his analysis depends
on his early elaboration of three metafunctionsntio@ed above in their relation to Sager et al's
(1980) model of textual production. These evolveamf Halliday’s work on intonation and the
possibilities of expressing variable emphasis obdhand theme in spoken English. The transitive
or ideational function is an expression of the psjyogical representation of reality perceived as
participants, processes and circumstances in lgegit#alliday and Hasan 1989:68), and can be
seen in the distinction between the grammaticglesulfThat teapot) and the psychological subject
(the Duke) in Halliday’'s famous example: That w@awas given to my Aunt by the Duke. The
thematic or textual function mediates the way thessage is presented in discourse, such that My
Aunt could be placed in prominent thematic positiag the main element of informational
background in which the action of the message iske place. Finally the modal or interpersonal
function (mood) expresses the message as an aeguptdposal (Subject and Finite)
together with Predicator, Complement and Adjunct.

The metafunctions present an overall organisatiorHalliday’ grammar which sees each area
of grammatical variation as a choice point at aaterdinguistic level. At the level of the claugke
choice may be realised:

- in terms of complex or simple mood (indicative: ecthrative/interrogative
; imperative, infinitive, participle/ gerund)

- in terms of transitivity (material/mental or retmal process; middle ‘ergative’
or effective 'active/beneficiary’ participants; taftause circumstantials), - in terms of theme
(unmarked or marked)

- in terms of polarity (positive or negative)

At the level of the verb group choice may be realis

- in terms of deixis (primary tense as past/prégntre or some form of modality)
- in terms of secondary time (none, 1 or 2); phdbedan to take] or unphased [took])
- in terms of voice (active or passive)

The above system is clearly not complete (as addpben Halliday 1992:67) but indicates the
increasing delicacy of the system as units becomallsr. It is also important to note that since
each choice mediates others along the line, ordd®ie such as transitivity = ‘'material process’
has been made, this delimits choice available abmeés of verbs, tenses involved as well as
participants at the same level of choice. Somecesoare also obligatory corollaries of others, so
that once a choice to include secondary tense d@&sinade, a choice of phased or unphased
(continuous or simple) aspect must also be made.

Halliday (1991,1992) has proposed that choices umctional grammar operate on
a largely probabilistic basis, as Sinclair statesin. many binary systems the frequency of
one choice seems to occur roughly one order of raip more commonly than the
other." (1993c:167). Thus high redundancy wouldegi@qual probabilities to all members



of the systemic choice, for instance the probabitit present/past or future simple tenses may
be 33%. Whereas low redundancy would assign aegrpabbability to the least marked choice, so
for example positive polarity should in theory reeea 90% probability and negative polarity 10%.
Halliday and James (1993) have established fromerg basic statistical analysis of 25 high
frequency verbs in the 20 million word Cobuild aesghat polarity and primary tense do appear to
be distributed in this way. This clearly has imations for the automatic analysis of the language,
since as Halliday says: "frequency in the corpughes instantiation (note, not realization) of
probability in the grammar.” (1992:66). One examgfi¢his, Barber (1962) calculated that of 1770
verbs observed in astronomy, biochemistry and m@eitts 89% (65% in the active voice) are of
the simple present and 11% of other tenses.

Halliday also points out that there may be incregsiomplexity in the system as it functions in
running text. In scientific and technical discoyrses complexity may be expressed as the marked
effect of grammatical metaphor in the ‘logogendtistory’ of atext where the original verbal
process is transformed into the Actor and thenwegby nominalization with increasing numbers
of properties (adapted from Halliday 1992:70-71):

How gl ass cracks /

The stress needed to crack glass /

As a crack grows /

The crack has advanced /

W1l make sl ow cracks grow /

The rate at which cracks grow /

The rate of crack growth /

We can decrease the crack growh rate /
@ ass fracture growh rate.

Grammatical metaphor is clearly an essential lisiguitool in the description of reformulation,
and is set out in more detail in the Data analySisapter 10). What can be retained here is a
principle of reformulation based on Halliday’s obh&gions of choice within a linguistic system.
How glass cracks and glass fracture growth ratdatie very different propositions, but they have
evolved within a running discourse through sevexdrmulations. If reformulation is considered
to be the linguistic rearrangement of the same@oiscsuch that their syntactic status is different
then we can contrast this to the collocational ideeecontextualisation (similar to Pavel’s virus-
like LSP-collocations) as the gradual evolutiontgposing one proposition with another within a
new co-text. Both processes fundamentally involmmantic reconceptualisation in the long run.
Let us look at more detail at how discourse analigsis tackled the question of recontextualisation
in and long range collocation.

4.3 Lexis and recontextualisation: Hoey.

Texts have a rhetorical structure that is hard eind in terms of explicit linguistic items,
or even in terms of labels that could be appliemnfrone utterance to another. In a key study in
discourse analysis, Halliday and Hasan establishadthere are a series of explicit relations that
distinguish a text from a string of sentences (1879, provided that active interpretation by the
participants can be demonstrated: "Cohesion osthese the interpretation of some element in the
discourse is dependent on that of another.” (1976:4

In the cohesion model, significant areas of what ulo otherwise be
considered sentence grammar are involved in coemrefe: signalling links either outside the
text (exophora) or backwards and forwards beyond lgvel of the sentence (endophora).
Reference, the first category, involves demonsteati pronouns and comparatives. The second
and third categories are substitution and ellipgsiemonstrative or syntactic reformulations
of nominal and verbal groups or clauses. Conjunctemnstitutes an intermediate category



of reference that includes not only conjunctionst &lso idiomatised clauses (that is) and lexical
items such as adverbs (previously) (1976:242). Iindexical cohesion involves reiteration
involving exact repetition, synonyms or superorténavords (1976:278) and collocation, the
occurrence of lexical items that "share the samiedéenvironment.” (1976:286).

Hasan (1984) and Hoey (1991a) have claimed thaticdex cohesion, is of
much greater importance and complexity than theerottategories. Hoey (1991a:9) calculates
that Halliday and Hasan’s own analysis of seventstexlassifies 42% of instances
as lexical cohesion while grammatical referenceoants for 32%. Halliday and Hasan's
view of collocation is also problematic in thatcbvers all other semantic relations that are not
direct reference yet involves examples of lexicaated or associated items. Hoey argues that
if cohesion is organised lexically, sentences wiabhre many lexical referents can be interpreted
as a coherent whole. In fact, if there are multlplks between sentences, these sentences could be
interpreted together as a coherent text (1991a:(%2)as a unity in Halliday and Hasan’s terms).
Importantly, Hoey emphasises that bonded sentdsromgwith them a coherence that is more
than the cohesive elements that brought them ei&ion in the first place, we begin to see a
similarity here with Pavel’s ‘terminology in the kiag'. Thus if all the bonded sentences are then
presented as a whole, they may turn out to beid sammary of the original text (1991a:34).

The idea of long-range collocational structureerttwas established by Phillips (1985) whose
idea of ‘aboutness’ is expressed by the statisiintat-collocation of collocates (1985:100). Pipdi
starts off from the basis of the purely statistiaaalysis of lexical collocation in the chaptersaof
technical text book. After eliminating all gramneati words from his analysis, all lexical pairs that
co-occur significantly were then tested by clustealysis to see whether they collocate
significantly with other highly collocating word$985:86-87). The result is that collocation is text
sensitive: the networks of collocating words carsben to change from text to text indicating the
basic topic structure of the text. Phillips alstabished the rule of thumb of a minimum of 3 links
in one sentence to link chapters and thereforetitepe aids long-distance organisation of text.
Kallgren (1988a, 1988b) has used a similar mettagoto obtain automatic abstracts of texts on
the basis of intercollocation. Broek and Trabasd®86), working on causal hierarchies
in textgrammar, and Alterman and Bookman (1990rsudang connected paths in story grammars,
have also found that it is the nodes with the neosinections (or synonymic/taxonomic matches)
in networks rather than those which are hierardlyicar grammatically prominent are generally
chosen for inclusion in summaries.

Since any sentence of this discourse can be relatadother, the role of lexical cohesion is to
allow the interpreter enough signalling to makeevaht links in what Hoey terms a network
(1983:176). If signalling of all types aids therfation of a network, Hoey predicts that discourse
is "non-linearly organised" (1983:177) rather tismt out in an entirely implicit dialogue between
signaller and interpreter. The role of lexical caiba is therefore to reformulate established
concepts in the light of new ones:

There is informational value to repetition, in titghrovides a framework for interpreting what is
changed. (Hoey 1991a:20). This is a concept refetoeas instantial meaning by Halliday and
Hasan (1976:289) and established very early otructsiralist terms:

...la valeur d’'un terme peut étre modifiée sansoguouche ni & son sens ni a ses sons, mais
seulement par le fait que tel autre terme voisimaasubi une modification. (De Saussure,
1916:167)

This observation, Hoey claims, is backed up byyamlof close testing where informants can
guess as the meanings of unfamiliar words in cdantbys Hoey’s conclusion is that language is
stored as a whole very much as received (1991a:484d,this may explain how meanings are
acquired and how collocations are recognised ey tistances (1991a:155). As he says,



We are all contributing to one interwoven discoursewhich our own contributions are
but incomplete fragments. (1991a:159)

Hoey has introduced a clear framework within whielxical cohesion can be linked to
our understanding of text. Lexical organization aariurn can be contrasted with the function of
the text and the ongoing context as it reinforogsdifies and creates collocations (1991a:210):

Every lexical selection affects or creates coheéivies that [...] help organize the text;

patterns of organization of a more conventional dkirsuch as a problem-solution

patterning, likewise only have reality in so far #®ey are made by lexis. Conversely,
relations between lexical items, for example, setdlocations, are a function of their

appearance in the text. Furthermore, each textedtion constrains the lexical choices
possible, and it is in the combination of the lekiand textual choices that [the writers’ or

speakers’] creativity is expressed. (Hoey 1991a)217

Collocation in a lexical network is clearly not tekeme as lexical repetition, for which we might
use the term lexical chains (Halliday and Hasan9198Lundquist (1989) has argued that non-
experts reading scientific text rely on lexical wetks to establish long-range links, and that
experts do not need explicit signalling and arestable to skip and skim text and establish global
relations. For example, only an expert knowing wdqaotinine does and is would be able to guess
the implications of aprotinine reacts favourablythw. where there are no surface clues and
knowledge of measurement and tools necessary ifEmtgic experimentation is necessary to
classify the evaluation as a meaningful argumé®89:141). Coherence is therefore dependent on
background knowledge, whatever the lexical coheseteork tells us. This argument is confirmed
by Myers (1991:13) whose analysis of cohesion irergiic articles reveals the complexity
involved in deciding the connectedness of lexiagbetitions especially in terms of synonyms
(DNA - genome) superordinates (molecule-product t@nscription). Myers (1991:5) argues
that background knowledge of the scientific paradig essential for any networks to be built
up, and this would account for the differing forna$ cohesive devices used in scientific
and popularised texts. He also suggests that pilcagemay be the key to understanding cohesive
relations:

Some cohesive devices depend on the reader reocagodlocations, and using them to unpack
dominance relations in noun phrases. (Myers:199]:14

Following Kallgren, Hoey posits then that 3 lexitiaks between any two sentences are enough
evidence to show that the sentences form a ‘leximald’ (1991a:125). Hoey states that only
repetition of old information counts (1991a:69)ughscientists is not linked if it is followed by
biologists because new information is being intcatliby biologists. However, superordinates do
count: bears would be linked to animals. Unwantgtksion, as Hoey calls it (1991a:46) includes
abbreviated pronouns and determiners which doheotlaims, go beyond intersentential relations.
Simple repetition consists of exact repetition gfen set items (1991a:167). Complex lexical
repetition includes items which share lexical menples nut are not formally identical (happy |
unhappy) or items that are formally identical, have different grammatical functions (drug |
drugging). At the next level of lexical cohesioméy identifies simple (statesman | politician) and
complex paraphrase (hot | cold) which may also oaswa result of the triangular link: thus author
__writer (simple paraphrase) _  writings (complex petiion). These formal or
semantic links preclude collocations such as ahast~ carol and sickness ~ doctor.



Halliday and Hasan recognise the claim that refs¥as not essential for a "cohesive force" to
be set up between lexical items. For example, eatep referent can be non-inclusive (1976:283):

#1 There’s a boy climbing that tree.
#2 Most boys love climbing trees.

Hoey (1991a) has pointed out that examples like."vdey, sky...sunshine, order... obey" are not
true collocates in the Firthian sense of textuatlyoccurring lexical items. Instead Hoey (1991a)
has attempted to relate large scale non-lineaemettof cohesion to coherence. Hoey bases his
argument on the prevalence of lexical cohesion amdVinter's (1978) work on the signalling
function of three types of lexis (subordinatorsjteace connectors and lexical items). His initial
position is that coherence depends on an underlyinglem-solution structure in discourse. For
example, most fluent speakers of English can regeraandomly mixed sentences into a coherent
order, as in Hoey's sentry text:

SI TUATI ON I was on sentry duty.

PROBLEM | saw t he eneny approachi ng.

SOLUTI ON | opened fire.

EVALUATI ON | beat off the eneny attack. (1977:12)

Hoey's claim is that there is a consensus in thg tat we approach discourse that expects a
problem-solution structure unless clues from the itedicate otherwise. We can see that cohesion
is operating in two areas in the sentry text: irm of syntactic equivalence (Hoey 1991b:397)
similar to Firth’s colligation and Halliday’s granatical metaphor (thematic first person subject +
past tense predicate), and lexical cohesion (tiganyisemantic field: sentry duty, enemy attack,
open fire). Hoey's point is that coherence candensas a structure we impose on discourse, while
cohesion is more to do with modifying or reorgamgsour initial coherence predictions on the basis
of tangible linguistic evidence. It is possible tearrange the sentry text again with explicit
signalling: | beat off the enemy attack becausgpdned fire when | saw the enemy approaching.
Thus cohesion, of which lexis is the most complefoams, is seen as textual organisation, which
Hoey is keen to distinguish from structure.

There is therefore considerable theoretical sugpora notion of recontextualisation in terms of
the organisation of lexical cohesion in text. A lgeon still remains however concerning the
relation of lexical cohesion and coherence. Sinoel&r’s views on corpus linguistics are to make
up a considerable methodology in our data analifssnecessary to take account of his theory that
attempts to relate a notion of textuality or coheee to aspects of lexical signalling and
phraseology.

4.4 Postures and planes of discourse: Sinclair.

Sinclair’'s view of discourse can be seen as a dymaeries of participant-expressed positions,
or postures, each one being the basis for an metapn of what has preceded and what might
follow. A posture, states Sinclair is a "unit osdbursal meaning or behaviour." and a "logical
consistency change in attitude or circumstanceQ938b). Since postures are either maintained or
changed in spoken as well as written discoursent@a@nce and change provides discourse with a
primary structure for analysis.

Sinclair's position shifts the emphasis of disceuranalysis and text linguistics
from an incremental bit-by-bit view of coherencehese coherence is seen to be the sum
of the whole of the discourse, to one where undedihg is brought from one complete state
to another utterance by utterance: "a text is sspreed at any moment of interpretation by a single
sentence"” (1993d:7). Out of context, a senten@We begin our programme on 9 July is simply



informative, but placed in front of the requesn@& have an official response from you regarding
these suggestions? the sentence takes on an inpglisuasive function (1993d:6). The reader
infers coherence about what the text has been dhldenabout on the basis of clues in the sentence
in question (1980: 253). Yet the exact natureneké clues varies: they may be implicitly inferred
from semantic world-knowledge, or they may be baiitexplicit cohesive structures as described
by Halliday and Hasan (1976). Sinclair claims thahe way participants make
interactive inferences about preceding and follgwiscourse depends on the explicit clues
which include logical connectors (therefore, sowéeer) and items in the spoken language such
as anyway, you see, | mean. These make up whalaBiterms the "interactive apparatus of the
language.” (1993d:7).

Sinclair’s interactive view of discourse precludkes conscious building up of ‘point-to-point’
cohesive networks, either in the spoken or thetawritlanguage. Only the latest utterance is
recoverable in its original linguistic form, whitee complex structures of coreferents and themes
in the written language are only present non-ligtically in the mind of the language user (1993b).

Thus encapsulation of past discourse and prediatifuture discourse is essential for the
processing of language and has been suggestedriigriy/i(1977) cataphoric ‘anticipation’ and
anaphoric ‘retrospective’ systems of referencecl@incharacterises any prediction of forthcoming
discourse as prospection and the backward intetpetof discourse as retrospection (1980, 1981)
later termed encapsulation (1993b,1993d:8). Sinclands in his exploratory study of
one expository text, that encapsulation accountstli@ majority of coherent sentence links,
and claims that where there are no explicit linkacapsulation will be the default
interpretation (1993d:22). Such links as thereraay be in terms of logical connectors or deictic
reference to specific referents, a process he tesfuxcussing (1993b). In addition, links may
be established byrephrasing (1993b) by ‘verbal oesh such as perceived
disadvantage...perceiving itself to be a disadwmntar paraphrases termed ‘overlays’ such as by
studying those of their rivals.... to keep in towdgth trends in other countries (1993d:17).

Prospection appears to be less prevalent than sulesipn, but Sinclair claims that it constitutes
the primary explicit structural feature of the text

Prospective structures are concerned with contregerowhat happens next. They are the
attempts of one individual to pre-classify the nattérance of another, to negotiate speaking
rights or to indicate desire or willingness to rauish them. They are understood with
reference to a finite network of possibilities, anigzed in a hierarchy of units. (1980:254)

The mechanics of prospection have been explorebabyos (1985: discussed below), although
Sinclair discusses two categories termed ‘attrdmitwhich involves some pre-classification of
discourse (his message..., to quote The Prince aled\., the statement...) and a version of
Tadros’s ‘advance labelling’ (The implicationsa.flexible response..., The notion of perceived
disadvantage...) where the concept is elucidatgtierfollowing sentence. Prospected sentences
cannot therefore encapsulate their prospectinggsees, they either prospect or are encapsulated
by the following sentence.

This view of ‘stance’ in discourse can be seennasxdension of Sinclair and Coulthard’s (1975)
labelling of interactive rhetorical moves in spokdiacourse. The process of encapsulation in turn
constitutes the theoretical notion of topic or ‘atmess’ (Phillips 1985) of text based on long-range
semantic or cohesive links, where the latest uttgraor sentence constitutes an encapsulation of
the discourse that has preceded. Sinclair expe&ts o be worked out on an ad hoc basis, relying
less on explicit thematic networks than on a sesfs@rosody and phraseology, an idea later
followed up by Louw (1993):



Some recall links may not be very strong, but mayptought into focus by a clearer pattern
nearby - like sound patterns in poetry. The readerlistener is often aware merely of a
semantic coherence running through the discourég;twcan be named at any time as the topic
or theme. (Sinclair 1980:255)

As with this directional view of discourse in termfbackwards and forwards construction of
coherence, Sinclair formulates a procedure forarwlg how written text is just as interactive as
spoken text:

Language in use has two aspects: at one end andsdhge time it is both a continuous
negotiation between participants, and a developewprd of experience. (Sinclair 1981:2).

Sinclair thus sees topic in language as the aaectstrof two planes. The
autonomous plane linguistically internalises, orgasi and updates the topic, making a record
of experience which may be contrasted with new reateand relies on past shared
experience (1981:4-5). The interactive plane delthe topic on the basis of a perceived
interaction of the participants (1981:2-4). Simckrgues that both spoken and written utterances
can be describable in terms of both planes, sinoth have equivalent mechanisms such
as written language’s ability to interact by sidimgl predictions (Tadros 1985) or by
hedging or failing to signal the real participaiiti§ interesting to note that...’ (1981:6)).

Sinclair states that where prospection and encatisnl break down, there is a plane change
(1981:8, 1993d:8). In the sentence David Blunketvk that. ‘that’ encapsulates explicitly in the
interactive plane a complex series of proposititrag may have been implicitly built up over time
(i.e. in the autonomous plane). Yet if David Blutikeas never been referred to before, there is a
change of posture and a plane change: we are np@cexg some interactive statement to justify
his presence in the autonomous plane. Uncooperativater-questions (What did you just say?),
on the other hand, can be seen as encoding thegdelexclusively in the autonomous plane by
explicitly referring to the interaction, deviatingway from a previously implicitly interactive
dialogue. The autonomous and interpersonal plaraes thus be seen as the linguistic and
social systems of cohesion (either encoding or ft&yty propositions) operating in
the background of prospective strategies that amepleyed to establish coherence. The
maintenance and change of postures could accounth® extended structure of the written
language. Sinclair claims that independent clausdsave their own  posture
whereas subordination allows for the same postacke moposition to be continued without any
plane change. Similarly, nominalisation can be seen "protecting a proposition from a
truth value" (1993b). If structures can be embeddethin the same posture, this gives
the written sentence a role that is just as intera@s the spoken utterance.

In the context of Sinclair's interactive view of akgn and written language
Tadros (1985) elaborates a theory of prediction tént, where the reader may either be
explicitly told what is going to happen i.e. prada, or the reader may infer what is going to
happen, aprocess Tadros terms anticipation (198%6e identifies six general categories
of prediction:

Type 1: where the writer promises to enumerateri@sef points. (as follows:, 3 advantages,
Firstly) (1985:14-22) Type 2: where the writer |Ebdis/her discourse in advance (As Pigiou
defines.., c.f. table 1, why does X overlap with) Y1085:22-28)

Type 3: where the writer detaches him/herself fiohat others say by reporting (In their view,
argue/say/emphasizes...that) (1985:28-35)

Type 4: where the writer recapitulates the maimsoof her/his own text (as mentioned eatrlier,
so far considered, make reference) (1985: 35-42)



Type 5: where the writer detaches him/herself hypitally (suppose, let X be...) (1985:42-48)
Type 6: where the writer allows for prediction twe tasis of a rhetorical question (1985:49-52)

Such forms of prediction have particular phraseickigharacteristics. For example, many 'sub-
technical’ nouns appear in cases of enumeratioma(adges, conditions, stages) (1985:14), while
verbs involved with reporting generally take a ttheomplement (1985:31) and in cases of
recapitulation there is usually an initial circuargial element (In previous chapters, In summary,
In this study) (1985:40). Although Tadros emphasittee fact that prediction can only occur in
structures of predictive and predicted utteranaesome instances it is hard to tell whether a
particular element is the cause of prediction oetlbr the utterance as a whole has to be taken into
account. For example in the following predictivegticted pair (#1) only the Vocabulary 3 element
(Winter 1977): distinguish is picked out by Tadaessa predictive act of distinguishing two terms,
yet instinctively we may be able to argue thatdigtinction is set up by the phrakies important
to..:

#1- It is important to distinguish between real anmininal wages. Nominal wages are in terms
of money...Wages are wanted only for what they laly. (1985:25)

If we take into account Sinclair’'s view of an prespve utterance providing clues as a whole,
then segmentation into smaller units may not bér su@roblem. The essential pointis that the
entire text can be seen as functioning in termmtafraction not just as the linear laying down of
facts, as Tadros concludes:

...there are major rhetorical organizational featunelich go beyond presenting propositional

content in a suitable way. There is evidence thatwriter does not simply present facts and
ideas to the reader, but is rather concerned these should be understood and accepted.
(1985:63)

Hazadiah (1993) has similarly taken up Sinclairdea of prospection to argue
that topic occupies a higher discourse rank thaa #entence. Hazadiah argues that if
spoken discourse is often most natural when implicit (1993:57) then the topic can be seen
not as a product that is ‘agreed’ early on, to &eetbped by the ensuing discourse, but as a process
that emerges from the gradual building up of a eosation. The concept of prospection, then, is
used to describe the "presupposition of suppor®98157) that is based on the current spoken
exchange. The presupposition is either fulfilledtloe topic is discarded and this constitutes the
dynamic that allows the topic to be built up oveveral exchanges. Thus at each point in the
discourse there is a "topic potential” (1993:601hé topic is unsupported in the interaction, for
example if one participant evades a question, there may be a "plane change" (1993:61) as
outlined by Sinclair (1981), where the interactigetential is unrealised and recorded in the
autonomous plane as some kind of metadiscoursat,esigch as ‘evasion’.

A formal model of relations between sentences haenb proposed by Mann
and Thompson (1986, 1988). In Rhetorical Strucithreory (RST), each sentence is connected to
the nextby a hidden rhetorical relation, the mdssic being circumstance, contrast,
joint, forwards motivation, backwards enablemerdguence. Since the relationship is hidden,
there may be no lexical clues to the relationsiopt the theory provides logical constraints
for each. The relation ‘evidence’ therefore depemuafs a constraint on the initial sentence
(the 'node’ in the case of evidence) that readaeghtmot believe it, and on the following sentence
(the 'satellite’ in this case) that it might be fal credible. The idea of nuclearity
exploits the intuition that certain clauses areepehdent, essential to the purposes of the
author and therefore cannot be substituted as yeamsl others in the discourse. These



relations may stretch across several sentencesindea skeletal structure of node sentences
or clauses. Mann and Thompson (1988:267) claim ihais possible to form a coherent
‘synopsis’ from these. Moore and Pollach (1992) ehasriticised the linear properties of
RST arguing that relations between elements of odise take place simultaneously on
other discourse levels. In the following sentencesy ‘evidence’ relation may be held
simultaneously as a ’'volitional cause’ relation:

1- George Bush supports big business.
2- He’s sure to veto House Bill 1711.

If simultaneous relations holding between sentedepend on the perspective of the reader, this
would appear to support Sinclair’'s view that coheeeis a largely a matter for individual choice in
context. This also raises the point made in Chaptan the use of abstracts, that coherence may be
inferred from a partial reading of the text, orann

linear reading of the text. This might indicate tthdor the reader who stands the
greatest chance of inferring coherent relations,n@n-linear approach to the text could
successfully circumvent such devices as thematigrpssion.

4.5 Linear theme versus non-linear prospection

Mauranen (1993) demonstrates the important rolsesitence themes in the establishment of
prospection. She proposes that if there is indefiicsemantic material in the ideational theme to
refer back to the preceding themes then some kiddreenting theme" is necessary to help the
interaction along (1993:96). This either precedes theme in the following sentence, or is
somehow signalled in the preceding sentence. HaywBames's view is that theme picks out the
most relevant point of information from a mass yously built up information. Mauranen
argues that if we assume that the propositionalerans built up over time, as in encapsulation,
then selection of theme also has to affect whgoisg to follow (1993:102). The actual criteria for
what constitutes theme, Mauranen states, has b&ablished by reference chains and lexical
cohesion (as in Hoey 1991a and Kallgren 1979). iaem finds that there is often no clear lexical
or referential link between two sentences, and tthe#tre must therefore be varying scope
for prospection. She gives the following three-eané example from a biology text
(Mauranen 1993:111)

[ | have emphasized the sentence themes]:

#1 What mediates the increase in platelet actimifyregnancy is unknown.

#2 Formation of thromboxane A2, the major cylcoxyage product of arachidonic acid
in platelets and a potent platelet aggregant,aerted to be increased in pregnancy.

#3 A possible source of increased thromboxane fooman pregnancy is the placenta, which
has been shown to generate thromboxane in vitere Mauranen sees the theme in sentence #1 as
a firm but unspecific prospection, where the thame#2 specifies the topic without having to
establish its own relevance. But in #3 the themadievance has to be re-established because #2
has not prospected it. Here, #2 is encapsulatetBhy a nominalisation of #2’s main propositional
content within #3's theme. It is this type of thertteat Mauranen identifies as an ‘orienting
theme.’ (1993:112).

Wikberg has attempted to establish the relationshipetween  Hallidayan
thematic structure, Hoey’s and Kallgren’s lexicahesion and her own view of discourse topic,
which appears as an umbrella concept accommodatilgme and cohesion: "how a



given subject matter is manifested lexically" (1232). Thematic structure is differentiated

from lexical cohesion by its dynamic relationshimda the management of given and

new information in a discourse. Lexical cohesiopresents thematic links but also contributes,
by effects of recurrence, to "building a textual ridd (1990:231). Comparing head words

in thematic and rhematic positions in 4 chaptemsnfr3 expository books, Wikberg finds that

as the span between one lexical item and its puevioreferent expands, the

difference between thematic and rhematic theme rbeso less interesting: "hierarchical

structural features take over instead as the ddmganfluence across paragraph boundaries.”
(1990:246). The rigid macrostructure of topic, mafarly of texts that are non-narrative, is

therefore more important than thematic progression.

Conversely, Nwogu and Bloor (1991) have found thabject matter in the form of lexico-
semantic networks does not have as much bearitigeoarganisation of information in texts as do
functional and contextual constraints. Comparingnthtic progressions in 15 medical research
articles and their corresponding abstracts andngdistic accounts, they find that journalistic
accounts tend to have simple linear themes (wher@natheme leads on from a rheme) and these
tend to correspond to paragraph constructions basegkplanation and argumentation. Research
articles tend to have more constant themes (wheree stays the same) and argumentative and
explanatory paragraphs tend to occur in the inttbdo and discussion sections. The themes in
research articles and abstracts also tend to la¢iodel themes, often adjuncts introducing passive
clauses, while those of journalistic articles tedndbe textual and interpersonal themes (proper
nouns and personal pronouns). Abstracts make egeabf both types of thematic progression but
do not have any complex split rhemes or derivednd® the kinds of long-range structure found
over a span of three or more sentences that wauidappropriate for the genre.



CHAPTER FIVE: PHRASEOLOGY AND CORPUS LINGUISTICS.
5.1 Corpus Linguistics: The automatic analysis ofexts.

The meaning of a word is its use in the languabe.understand a sentence means to
understand a language. To understand a language nme@ understand a technique.
(Wittgenstein, 1953, para.199)

The corpus approach is of central interest totthesis, firstly because specific genres have only
very rarely been scrutinised by computers and s#gpmhe computational analysis of a genre
promises to be a particularly fruitful tool givelmet essentially context-based approach which has
been outlined above. On a more specific note, itding that genre analysis has produced little
research on general lexical analysis of scientiistracts and the growing interest in the role of
lexis and phraseology in discourse is a particylattractive opportunity, given that these are
exactly the areas that have been most fruitfubmpas linguistics.

5.2 Corpus Linguistics and the description of langage.

One characterisation of corpus linguistics, althoagmittedly a narrow one, is the quantitative
automatic collating of linguistic features from antputer held reference corpus representative of
some part of the language (from many samples feaifsc genre). The use of computers for data
collection has meant an increase in corpus sizeelisas refinement in the types of data that can be
automatically collated. Burnard (1992:2) states$ thes approach is so different from other types of
linguistics that it necessarily entails the "deyahent of new, pragmatically derived linguistic
models". Leech (1992) has identified several comewments in corpus work and has baptized the
field Computational Corpus Linguistics (CCL). HeeseCCL as a research program as opposed to a
paradigm, although elements that unite workersha field are an interest in the empirical,
guantitative description of performance relatedeaspof language as opposed to Chomsky and his
followers’ search for universal rational rules ohgpetence. According to Leech CCL practitioners
regard authentic data and pattern-searching astedseethodological goals. The main advantage
of this is that there is a sense of exhaustive@mplete’ use of data, as opposed to highly sekecti
use of data in other linguistic fields (1992:112).second advantage is the availability of ‘test
corpora’ in order to quantitatively test the fit wiodels worked out on other corpora. A corpus-
based model of linguistic behaviour is thereforsifiable because it can be tested against fresh
data.

Computational corpus linguistics has been concernedvith speech
recognition modelling (Church and Mercer 1993), dvassociation tests (Church and Hanks 1990),
natural language processing (especially the apmita of syntactic notation: Leech
and Fligelstone 1992), general lexicography (Clé&87, Sinclair 1987), semantic labelling
for dictionaries and language research (Vossen l.etl@86), machine translation (Papegaaij
and Schubert 1986), the development of termino&gknowledge banks (Ahmad et al. 1990,
1991) and the development of language teaching riasteand programmes (Willis 1990,
Johns and King 1993).

5.3 Developments in corpus linguistics.

The Brown corpus (Kuera and Francis 1967) of 1 million words was thst #lectronic store
of texts for systematic linguistic analysis of discse with the underlying aimto be
as representative of the general language as pmss$ie London-Oslo-Bergen (LOB) corpus of 1
million (originally 350 000) words (Svartvik and @k 1980, Leech 1987) contains 15 types of



written text (maximum length 2 000 words), and d¢ibaes a major source of data for the study of
text types (Biber 1986 et seq.). With its 20 elyuedpresented textual categories Cobuild’'s 17
million word corpus has still been criticized fogibg too ’journalistic’ (Rundell and Stock 1992).
As with LOB, Cobuild’s corpus contains only randextracts of texts: there is not much room for
a detailed analysis of the context of productioruse of any of the texts even though extensive
provision was given to allow for the bibliographiacking of all citations.

Yet with the larger sizes of the second generatmmpora, characterised as having used optical
scanners to input text (Burnard 1992), ‘repredemaess’ or an idea of what proportion of texts
should constitute the ‘norm’ proved to be justdéficult. Analysing the differences between the
main English language corpora (Brown, LOB and Clobuijung has found that within the first 1
000 words of each corpus 204 words were not shajadg (1991:249) points to very important
genre differences between the corpora, especiabui®, with its large number of high frequency
abstract nouns to do with domains of behaviourpgedc shape and politics. Not much could be
said about specific genres either: with their catieg of text (around 12 000 words per genre in
the original LOB corpus) the corpora were hardly renccomprehensive than the number
of words covered by manual analysis. Collins antef8e(1988) question the motivation behind
the decision of many corpora (especially LOB) teegequal weight to texts such as 'belles lettres,
biographies and essays’ as to ‘the Press’ or ‘Eghand scientific writings.’

The third generation of corpora including, in tbauntry, Birmingham’s (ex-Cobuild’s) Bank of
English and Oxford University and Longman’s Britidlational Corpus has been more quickly
built up using access to electronic journalistiavedfiles and other networks that have become
available since the late 1980s. They have oveli@rbwords of data each (Sinclair 1993a, Rundell
and Stock 1992) with the original aim still to pide a representative sample. However, since the
data they produce is still largely for lexicograppurposes the number of texts is still restridted
around one hundred million words to cut down tharpalistic bias. Another notable corpus
project, the Cambridge Language Survey is attergpiinbuild up corpora and develop software
for the analysis of seven major languages withi@der emphasis on developing agreed codings
for semanticand syntactic categories (tags) (AtkinClear and Ostler 1992). As
lexicographic corpora grow, so do other types ofpoma including general language ‘core’
corpora, dialectal corpora, grammatical corporaoksp corpora, and specialised corpora
(Svartvik 1992:12, Atkins et al 1992).

5.4 Corpus linguistics and differentiation of genrs.

Because of the lexicographic race to provide aatttarisation of the language in general, the
study of specific text types has largely been dftydistic nature involving word counts (Muller
1976). The lack of models or criteria for the sttstof ‘authentic’ data lead Laurén and Nordman
(1992:223) to report that there are "no modelgHercorpus selection of LSP research”. There have
been many studies of LSP texts on a very broa@saahing at representative samples of
‘technolects’. Laurén and Nordman argue that theaee been few studies of specific genres
because corpus linguistics, a field traditionallgndnated by stylistics, makes no systematic
distinction between register and genre, and typwaik on stylistics, for example Oppenheim
(1988), has largely concentrated on differencesvand counts accounting for different authors’
styles (Potter 1990:411). Most computational staidié style follow Enkvist, who has provided
a definition of style that is tailor-made for therpus linguistics community, being statistical in
nature as well as incorporating the idea of inghnteaning:

The style of a text is a function of the aggregaitehe ratios between the frequencies of its
phonological, grammatical and lexical items, and fitequencies of the corresponding items in a
contextually related norm... past contextual fregies change into present contextual
probabilities, against whose aggregate the texiached. (1964:28)



Among computational analyses of style, Johanss®82)Lreports on the untagged analysis of
four types of writing from the LOB corpus where aealyses the relative frequency of function
words. Fox (1993) has analysed the frequency oh thalowing sentence subjects as a
characteristic of the language of law enforcem€hibueka et al. (1983) studied collocation in the
language of the New York Times. Butler (1993) stsdiliscontinuous collocational frameworks in
Spanish magazines and found that prose articlebeamown to be different to interviews in that
the frameworks contain more textual informationthre former and interpersonal, discoursal
phrases in the latter. From the LOB corpus, SampsonHaigh (1988) find that noun phrases,
prepositional phrases, numbers of past participhesnon-standard as clauses are more common in
technical writing thanin fiction but they argue aawst identifying "tell tale constructions”
(1988:218). Gerbert (1970) has analysed 24 vergetein English technical writing, and finds, as
do the genre analysts, that the present represerimited set of meanings (scientific laws,
processes and repeated actions, definitions, @¢scrs, observations and material properties). The
perfect tense is used to indicate relevance toethearch process.

5.5 The status of linguistic evidence.

Leech warns that despite its advantages in termgacfimonious model building and strong
probabilistic models, the danger of corpus lingossts that it may not be well received in terms of
psychological plausibility where corpus linguisteanoot make any claim about the mental
processes that are involved in the production opu® data (1992:113). Renouf (1992) has also
sketched the problems involved in taking metadissaustatements as part of a supposedly
‘authentic’ corpus. Whereas most texts in the Brol®B and Cobuild corpora involve situations
where the context is partly reconstructible, thedki of texts that make direct reference to the
reader or the authors, or to other authors, oppreswide degree of complexity. Renouf states that
some codification of corpus data is necessary fagnafling ‘constructed spoken
text’ versus 'authentic spoken text’. There are éegvy many divergent opinions as to the role
of human involvement in the analysis.

The phraseological approach (Francis 1993) assurttest there should be as
little human involvement as possible. All grammaticevidence should come from real
examples analysed as automatically as possibleppssed to invented ones analysed intuitively
or even introspectively. The principal researchhmadtof the Cobuild research group (Sinclair 1981
et seq., Francis 1987, Clear 1987, Krishnamuthy7 18&nouf 1987) and researchers whom we
might qualify as ‘collocationalists’ (Kjellmer 198&madja 1993) has been the collation of words
that cooccur in close cotext with other words.

Even linguists normally involved with the ‘introsgive’ end of the linguistic spectrum, such as
McCawley (1982) admit that when anomalies in lisgjgi data occur (the grammatical analysis of
Tom is having smoked pot versus Tom is having smqa analogous to Tom is having fried
eggs) it is largely a question of gestalt psychgloghere one is "dealing with perceptual objects
rather than graphic/real objects.” (1982:79).

But many corpus linguists (Leech and Fligelston®219Garside, Leech and Sampson 1987,
Souter 1990) are involved in work that changesfoinmat of the texts that they are working with,
whether it is to transcribe prosodic markers frggoken texts, to full syntactic tagging (marking of
word class and syntactic function) for the sakearking or empirical observation. Leech and
Fligelstone (1992) consider that the counting afaydance items is at best "a trivial facility" and
that the only significant data can come from antectaorpora. Similarly, Aarts is of the opinion
that without some degree of syntactic classificgtebcorpus is useless:



[...] as everyone knows, the comparison of corpowataining just raw text cannot go beyond
linguistically rather trivial observations. (199280)

Souter (1990) has observed the distribution ofesggi-functional rules from a 100 000 word
tagged spoken child language corpus. He found 70& of the 8522 automatically identified
componence rules are only used once in the cogmmgonence rules are syntactic and functional
phrase structures: such as Subject NGP _ det hétfoncludes that if these results were
projected to an even bigger corpus, "a comprehergg@mmar for English could be as open-ended
as its vocabulary.” (1990:194). However, Brisca@9() has argued that although "all grammars
leak slightly", there is no evidence for a groupdaviant’ grammatical constructs, arguing that one
token of data on a particular rule does not ruletlo@ applicability of the main componence rule.

Since most syntactic tagging systems fail to previdadequate tags for so-
called 'discourse items’, Svartvik (1993:24) haspwsed a 170 tag system with labels such as
greeting, fluency device, hedge and so on. ‘Taggeso favour lemmatization, the
collective statistical analysis of alternative f@armuch as be, is, are. However, in his analysis
of the 'velocity’ or rate of change of frequency afew words in texts, Youmans
(1991:766) finds that lemmatization does not sigaiitly change the curves of type token ratios
and is therefore unnecessary. In his analysis o tilse of the word ‘risk’ Fillmore
(1992) demonstrates that the word has a uniquespbi@gy in the language in that 'running a risk’
sees harm as a result of action, while ‘takings&’ rsiees harm as a result of a goal. But he cannot
see how a computer could ever come to determiné su@attern, or how it could rule out
alternatives. Chafe has taken a similar stance:

A corpus cannot tell us what is not possible...ukha@ ever come about that linguistics can be
carried out without the intervention and sufferin§ a native-speaker, | will probably lose
interest in the enterprise. (Chafe 1992:59)

Sinclair advocates a total reliance on data to th@nt where the corpus should
not be grammatically tagged and forms should not liseed as lemmas (1991:7). One
reason for this is that the findings of his colieeg at Birmingham (Fox 1987, Renouf
and Sinclair 1991, Francis 1993) have tended tcstopre categories that had been established
by traditional grammars:

If [...] the objective is to observe and record beiour and make generalisations based on
observations, a means of recording structures nibgstdevised which depends as little as
possible on theory. The more superficial, the Ipe&nclair 1987b:107)

Sinclair's  argument is that traditional grammars veéha been  concerned
with grammatical competence and a notion of wallfedness, even for structures that appear to
be unnatural because they are often too expliciet Mauthentic utterances appear to
be unnatural because they have been taken away tihem immediate cotext, making them
seem either too cryptic or too implicit. Sinclakites the following examples on a
continuum from cryptical to explicit: we search&k searched all night, we searched all night for
the missing climbers (1984:206). Relations withive tsentence that would lend themselves to
a sense of the ‘grammatically correct’ are hardlgvant when one attempts to take account of the
function of the sentence in context. The studyasfguage has therefore to start off from a new
approach to the notion of authentic data, so tHatewSinclair criticises descriptions of language
based on invented examples, his own corpus is basexts that were not designed for
lexicographic purposes. The idea that there ar¢ennat that may not be in accordance with
previous theory leads him to a superficial appraacborpus work: the analysis should accept and



reflect the evidence at the cost of theoreticafjabee as Halliday suggests: "system and instance
are not two distinct phenomena [...] " (1992:66).

Similarly, Church and Mercer (1993:4) state thaspes, which impose tagged structure on text,
are useful for ‘understanding who did what to whiobyt are less useful for predicting likely
usages in authentic language. The other disadwardh@arsers and tagging systems is that they
have, according to Church and Mercer, little susdasvord class or word sense disambiguation
(1993:9).

On the basis of these arguments, Francis (1993alsasargued that grammar should be based
on lexical structures as opposed to syntactic eviesh see lexis as simply data to be fitted into
slots. Halliday (1966:50) had raised this issudigdiscussion of the adjective-noun pairs strong
tea and powerful computer. Clearly they are naroitangeable yet there is little in the systems of
syntax or semantics that can account for theiredifice in distribution. Halliday’s concept of a
lexicogrammar and the relations between the gramealaand lexical systems are discussed by
Willis (1993) who suggests that the phraseologaggiroach leads to a fragmentation of grammar
and a move away from a grammar of word classedseription of lexical behaviour. The highest
levels of grammar have been the most extensivelploexd, namely the ‘grammar
of structure’ indicating rank scale of subject,dcate, object, and complement, and the 'grammar
of necessary choice’ (Willis 1993:85) including thkéend of large scale bipolar choices such
as mood, tense and aspect as set out by Halliddlys {1993:87) points out corpus evidence that
some verbs such as be, think carry different meamwth continuous aspect, or have a very
restricted number of possible objects (entertais tea, effect an entry). These observations
demonstrate how a grammar of structure and chacdimited to seemingly ad hoc lexical
statements. At a lower and less well known levéthe grammar of class’, the behaviour of items
at the level of lexis, where the most delicate imfation available tends to be ‘uncountable noun’
and ‘verb with no continuous aspect’. Willis aldaims that corpus evidence shows how classes
merge into one another and how some high frequencgs have unique syntagmatic
environments, while subsets of word classes hamedrierent properties to the traditional class as
a whole. For example, many nouns modify the sermamti common ‘delexicalised’ verbs (give a
smile, take a chance) or are involved with clausgctires with that (belief, argument) infinitives
(decision to, claim to) and complex nominals with (behaviour of, arrival of). Finally Willis
claims that there is an even less well understaidgory of lexical behaviour that involves the
rhetorical construction of discourse, using streegulike the main/important/other thing/ question
/ problem / difficulty is that... plus some staterhef a problem and where a following solution is
signalled and needs no further modification or eaibn (1993:88). Willis terms this the ‘grammar
of probability and collocation’ and ‘structuresdiscourse’ (1993:89).

5.6 Phraseology and the Idiom Principle.

From a terminological perspective that sees requneésation as a dynamic force behind the
scientific innovation of paradigms, and from lexgcaphy where the phraseological principle has
been established as a satisfactory way of desgribia lexicon, the concept of collocation arises to
form in this thesis a central area of interesttfo study of scientific text. As far as descriptive
techniques of language go, the post-Firthian cascepcollocation and phraseology (and indeed
colligation) have only recently emerged as accdetalternatives to syntax.

Sinclair's view of collocation and its role in tdescription of English has been influential in the
world of lexicography where Sinclair's work has séke more tangible areas of application in his
editorship of the corpus-based Collins Cobuild idicary (Sinclair 1987a). Sinclair's idiom
principle shares its roots with Firth’s originalno@ption of language as a system and Halliday's
description of lexis as delicate grammar:



Grammar and vocabulary are not two different thirigey are the same thing seen by different
observers. There is only one phenomenon herewmotBut it is spread along a continuum. At one
end are small, closed, often binary systems, of general application, intersecting with each other
but each having, in principle, its own distinct lieation [...] At the other end are much more
specific, loose, more shifting sets of featuresalised not discretely but in bundles called
"Words", like bench realizing ‘for sitting on’, ‘ls&less’, ‘for more than one’, ‘hard surface’; the
system networks formed by these features are lacdl transitory rather than being global and
persistent (Halliday 1992:63)

Sinclair’s starting point is a rejection of the &pchoice’ principle. According to this model of
language, any lexical item may be fitted into & #hat fulfils a certain syntactic function witha
syntagmatic structure. This grammar consists of eses of rules thatinclude rules for
transformation and internal variation derived franbasic deep cognitive structure and based on
logical principles of constituency (Chomsky 1963%jnclair's main argument against the open
choice principle is that it is unlikely that normtalixt would be produced if we were simply using
these criteria. If the open-choice principle realpplied, then colourless green ideas would indeed
sleep furiously- there would be little evidence@furring patterns of language.

The idiom principle, on the other hand, supplemehngscriterion of grammaticalness (Sinclair
1987c¢:320) by a criterion of naturalness. It's enbugh to describe an utterance as grammatical: it
has to be perceived as natural by a native spelikematicity relies essentially on the evidence
that words tend to co-occur, thereby reducing a aamunt of possible combinatory possibilities,
the combinatorial explosion that would be allowe&dan open-choice system. Instead of open-
choice, language is seen as a phraseological systeene clusters of more than one word reflect a
single lexical choice. One set of conditions thmaty reduce or even pre-empt lexical choice even
further may be attributed to register (1987a:3Z)t Sinclair claims that even register does not
restrict the open-choice principle enough to actdan the high degree of idiomaticity that he
expects. Since language is an autonomous systerway the world is organised through language
IS not just a one-to-one translation but a systetin s own in-built criteria:

The principle of idiom is that a language user laasilable to him or her a large number of
semi-preconstructed phrases that constitute siogteéces, even though they might appear to be
analyzable into segments. To some extent, thisefiggt the recurrence of similar situations in
human affairs; it may illustrate a natural tendertoyeconomy of effort or it may be motivated in
part by the exigencies of real-time conversatid®3(c: 320)

Sinclair argues that the most tangible evidencéaafer-than-word items is the prevalence of
proverbial expressions, clichés and technical temadl types of discourse. In particular compound
items have lost their status as separable words(ise, of course, maybe, another and so on). To
this we can add what Nattinger and Decarrico (1®92:and Willis (1993:88) refer to as
holophrastic phrases: prefabricated chunks of lagguthat have a very stereotyped usage in
discourse, as in child discourseanna + VP, allgone, what's that? ‘How dahd so on.

Similarly, high frequency content words (such asbseas get, set, take) also have less clear
semantic profiles, where the most useful defingidor these words cannot avoid examples of
usage, that is their typical cotext. Since thesedwaonstitute the majority of any text, then a
normal text can be characterised as being largiieXicalized" (1987c¢:323).

5.7 Phraseology and discourse.
In this section the idiom principle is further eagdd in the context of a phraseological approach

that has been advocated by Sinclair's colleaguessvemch now constitutes a broad critique of
opposing models. A phraseological model itself has emerged, although researchers such as



Nattinger and Decarrico, Willis and Moon have asd to relate collocational principles to
discourse functions. The Cobuild group especetiyands the idea of an individual ‘fact’ about
language (perhaps the kernel idea of phraseolagy humber of collocational phenomena that
might be termed discourse items. Francis’s arguatiemt stems from a variety of seemingly
unrelated issues arising from the pre-emptive pteggeof semi-idiomatic phrases as in put a brave
face on it, semi-prepackaged idioms with clear cemicative goals (not the foggiest/faintest
idea) and prefacing items (such as bel/is a case/ludje a current discourse topic is compared to
one familiar to the reader (1993:143-6). The ussuwh phraseological items hardly seems to fit
into a structural paradigm of grammar, nor hagérbfully realised in systemic grammars. Francis
also uses a number of corpus based examples tondaete how high frequency pronouns,
conjunctions, adjectives and nouns have a uniquaspblogy (1993:140), a different line from that
taken by the BBI dictionary (Benson et al. 1981)akheliminates common words (such as big,
cause and make) that can, according to ThoirorBa&mint associate with "almost any words in the
language" (1992:7).

Francis cites the example of adjectives and adgctiauses in -ing, that and to in complement
position that, according to Quirk et al. (1985) nuaglergo extraposition with it as object followed
by an adjective or noun group as in they often findifficult to explain why, with a possible un-
extraposed reformulation being they often find ekphg why difficult. Whereas Quirk et al. do
not identify lexical patterns associated with stizicture, Francis finds in the Cobuild corpus two
main lexical structures that occupy 98% of all aoences of the extraposed it structure: find and
make, followed by a veryrestricted set of adjexdiv(concerning the concept of ease and
probability) or structures such asake it clear/likely that

Francis also finds clear patterns (1993:46) for woed possible where it mostly occurs with
superlatives, in the frame as X as possible aner afihether/if... Similarly, appositive that after
noun groups (as in the idea that, the advantadettiteachance that) has a series of structures that
can be enumerated according to lexico-semanticerangh as illocutionary processes (allegation
that, contention that) and thought processes fatbly their results (analysis that, realisatior)tha
(1993:149). Appositive that can be analysed atghdri semantic level, and Francis identifies the
left-collocate as identity encapsulating what i®éointroduced and the right-collocate as some kind
of explanation (hence: his forecast that there ddnd snow.) Since the communicative function,
Francis claims, is to set out an evaluation basedaping with some situation which is detailed
after the verb, the structure cannot simply be nlesd as a syntactic opposition between
extraposed it clause and clause as object. Frangiges that this phraseological knowledge is just
as essential as the syntactic definition given mditional grammarians, and may well be
more accurate. On a more syntactic level, Franass | "phraseological constraints”
for reason (1993:152) that alternate between phragth that and for and a fixed phrase for
the simple reason that as an emphasising precursor.

Francis predicts that high frequency grammaticemg like that and it or lexical ones
like possible and reason, as Hoey has demonstfa888), will not have the same phraseological
constraints as typical word classes (conjunctimesins and so on) (1993:147). As we see in the
Conclusion (Chapter 12) Francis claims that if &amibecomes more frequent, its occurrences
become more idiosyncratic, since its collocatiqgoraperties will be spread across a variety of
functions. The traditional word classes have leapoirrtance, therefore restricting the value of
grammars that use classes as a primary level ofttste. This communicative approach to
phraseology provides a powerful account of a sirggleceptual choice in motivating linguistic
structure. Sinclair states that itis this stratemfy communication that entails initial lexico-
grammatical ramifications and that "grammar is gdrthe management of the text rather than the
focus of the meaning-creation”. (1991:8). Since thellocationalists see structure and
communicative use as inseparable, the idea of gleschoice that mediates its own syntax and
structure automatically on the basis of a few tigdexical items is a powerful one. Whereas in



the traditional generative paradigm structure ens&as a medium for meaning, allowing meaning to
be encoded and decoded, the collocationalist beesirigle lexical choice as the basis for what one
might term a cascade of obligatory phraseology thikdws on to further choices in the system.
Once the conceptual choice is made, the commuwécatinstraints on phraseology are
autonomous (Sinclair 1991:7).

5.8 The Structure of phraseological collocations.

Bengt and Altenberg (1990) have identified two maimrents in the study of the structure of
collocations: firstly the broad syntagmatic sengéwmrd sequences in text" (idioms, compound,
complex words) that forms the main approach ofdegraphy and traditional linguistics. Secondly
there is a narrower sense of "lexical items in taeguage” (1990:3) which cuts across the
traditional word boundaries and clear-cut sensgrainmar and lexis. Some of these ideas have
been partially accounted for and precipitated leyGobuild and Longmans dictionaries. As well as
the syntagmatic views of "mutually occurring lexitams" there is also the stronger hypothesis of
"mutually selective lexical items" proposed by Beagd Altenberg (1990:3) and Cruse (1986).
Finally there is the view that collocation depemasboth structural and intuitive criteria, where
collocation is defined in syntactic terms (N+V coadtions) or in terms of ‘fixedness’ (Cowie
(1981), Benson (1988), Howarth (1991), Kjellmerg§4apand Leech (1992)).

There has also been evidence from corpus lingaiticupport the claims of the idiom principle
and the lexicalist position. Kennedy (1990) hasoregal that 63% of the use of at is limited to 150
collocations, with at least being the most frequéfrishnamurthy (1987:70) reports from the
Cobuild corpus that many common items have vetyictsd collocations, such as 70%
cooccurrence of refer with to, while 100% use ofrasted as an adjective or past participle and
backsliding as a noun rather than a verb. Alten§1) has argued for types of collocation not
normally associated with idioms and word compou@®e such is the ‘amplifier collocation’ type
of intensifier such as absolutely which occurs wdtlperlative adjectives, and perfectly which
collocates with negatives (no, not) or very positstatements.

Not all collocationalists share the phraseologiltalg range’ view. An opposing view may be
formulated on the grounds that the corpus can ntéwew up all the new combinations that are
possible given certain syntactic principles. Kjedlm(1984:163) argues that there are either
randomly thrown up recurrent word combinationsh@ligh he, hall to) and unusual grammatically
restricted sequences (green ideas, yesterday'sngyesnd that at the intersection of the two are
valid phraseological units (last night, try to)oRr the tagged Brown corpus, Kjellmer (1990) finds
statistical evidence to suggest that certain graimeaiaclasses are more productive in collocation.
Articles and prepositions are involved in the gesatelative number of collocations although their
collocates are hard to predict. Singular and mass$ are similarly highly collocational, but are
more predictable in that they have very strongegpast immediately before function words and tend
to be premodified in limited ways (1990:167). Indambn, verbs have the highest rate of co-
occurrence with closed-class items, indicatingithgortant role of phrasal verbs in English noted
also by the Cobuild group (Krishnamurthy 1987).

While not contradicting the phraseological perspect Moon (1987) has suggested that
an overemphasis on context, especially with higlqdency words, has led to an overabundance of
meaning distinctions where, in lexicography at fease runs the risk of "losing the semantic
integrity of the word." (1987: 102). On the othemd, there often appears to be too little context
for words that express discourse or clause funst{and, but, however) or collocations that appear
to require quite a large cotext such as (so .aafjaye (1990:151) notes. Moon argues that corpus
evidence for items which might have millions ofatibns like the, a, this, that and such overlooks
their basic cohesive features. She suggests a ohgramic view of collocation in discourse,
especially of idioms, that attempts to classify@zdtion not just on syntactic grounds, as Kjellmer



but also on the basis of their intended use inadise "the discoursal function of a fixed
expression may be defined as the contribution ikewao the information structure of a text."
(Moon 1992:495). She distinguishes between pureridj which are institutionalised metaphorical
phrases of varying semantic transparency: (fly lo@ wall), anomalous collocations which are
grammatically idiosyncratic or semantically opaquémight as well, for once) and restricted
collocations which are phraseologically regular dilierwise less lexically marked (take steps,
from side to side). Anomalous and restricted cealtmns take up 85% of Moon’s corpus of 18
million words. And their syntax in 75% of cases a$the form predicator (i.e. verb) +
object/adjunct or some form of adverbial or adjadtgroup or complement as a whole. In terms of
discourse function, Moon states that 50% of thediexpressions she found were informational
(for sale, rub shoulders with, in the running) wH5% had more evaluative overtones (kid’s stuff,
at a snail’s pace, near the knuckle) and 10% caw/epme truth value (I kid you not, you know
what | mean, to all intents and purposes) (19924®8. The other two categories she uses
(reflecting context and signalling the discoursedtre) account for 5% of her samples.

Nattinger and Decarrico (1992) claim that discowigmalling is an important characteristic of a
group of phraseological forms they term lexicalgs®s and that they formally distinguish these
from idioms, clichés and collocations. They set autlassification of phraseological phenomena
that sees the communicative lexical phrase as & os®ful unit for pedagogical purposes and
extend their view of collocation beyond statistigg@redictable collocation. Their view approaches
Pavel’s terminological collocation in that theyKithe lexicon to linguistic knowledge of the world
rather than to the behaviour of words (1992:22)significantly different perspective to the
Birmingham school. 'Syntactic strings’ (such as MRux +NP) are created grammatically by
syntactic competence. Collocations are seen agfisagtly co-occurring lexical items that "have
not been assigned particular pragmatic functiongtagmatic competence" (1992:36) similar to
the types of cooccurrence noted by Halliday (1991892) and others. Lexical
phrases are collocations that do have pragmaticctitms and can be split into two
groups (1992:38-42): those that do not allow pamaditic or syntagmatic substitution with
2 subtypes: polywords: for the most part, as it evand institutionalised phrases how are
you? what, me worry?). Secondly there are frameth wioth fixed and free features: short
term phrasal constraints: a NP[time] ago, long eangentence builders: 1 think (that)
[proposition clause X], the ADJ-er [proposition us&® X, the ADJ-er [proposition clause Y]).
Nattinger and Decarrico claim that the lexical @lerais an important linguistic unit in
language acquisition and that it requires morenaitie in the teaching and learning of native-
like discourse:

Lexical phrases are parts of language that oftenehalearly defined roles in guiding the
overall discourse, whether spoken or written. Whieay serve as discourse devices, their
function is to signal, for instance, whether thivsimation to follow is in contrast to, in addition
to or is an example of, information that has presd1992:60)

The communicative functions that Nattinger and Deoa propose for lexical phrases include
social interaction, where conversational maintepaaad purpose are signalled, phatic communion
and social necessities and discourse devices whitlrn include logical connectors (as a result),
temporal connectors (to begin with), exemplifiarsdther words), summarisers (that’s all there is
to it) and various types of evaluative expressgush as integration (most researchers agree that)
and detachment (it has been noted that) (1992:851-85

On the basis of a 10 million word corpus (from Agated Press) Smadja (1993) has established
four principles of phraseological collocations:



-Principle 1- Collocations are arbitrary (1993:14Bdllocations are combined on a local basis
that may not have any semantic or syntactic exfiama This can clearly be seen between
languages, where word-to-word translations havéerint distributions. (enfoncer la porte- to
break down the door, enfoncer un clou- to hammeilan).

-Principle 2- Collocations are domain dependen981946)
Collocations can have a very local distributiortdrms of technical jargon and terminology.

-Principle 3- Collocations are recurrent (1993:147)

Collocations can be accounted for statisticallgt tis they are not accidents of occurrence or
independent variables and are established as gmeable part of the language. (Church and
Hanks 1989)

-Principle 4- Collocations are cohesive lexicalstdus (1993:147)

Collocations are internally consistent and oftervehanternal elements that are predictive
of others. Although Smadja claims that this is kelHalliday’s textual definition of cohesion, there
is clearly a sense of unity and ‘texture’ thatlldaly and Hasan (1976) refer to within collocations
such as heavy trading, or agree to.

However, Smadja’s computerised system for detenygimollocations eliminates grammatical
items and collocations which do not have an idexttié syntactic structure (1993:406). This leaves
three types of collocation, which corresponds dyawath Burnard’s classification (1992:14):

Type 1 collocation- Predictive collocation.

In this type of collocation, one or more elememighie phrase may predict the others, but not
necessarily the other way round (make and decigioexample). These collocations are usually
flexible in that they may undergo transformationsreformulation without disturbing the basic
meaning (Smadja 1993:399). These correspond to €e\{1981) and Benson’s (1988) restricted
collocations.

Type 2 collocation- Rigid noun phrases.

These are "important concepts in a domain.” (Smaéf8:148) such as stock market and Dow
Jones and have been established by Choueka e9&83)(in their study of the New York Times
corpus and by Burnard (1992:15) who terms thent-oedented’ cooccurences.

Type 3 collocation- Phrasal templates.

These are collocations which include very free elet® within a restricted structure (such as
rose/was up/fell [number] (points) to/at [numberhese correspond to Renouf and Sinclair's
(1991) collocational frameworks and Nattinger aret&rrico’s (1982) phrasal constraints.

Smadja’s statistical approach and Nattinger andaPB@o’s intuitive approaches exemplify two
models for identifying collocation. The first isghily satisfactory in empirical terms, yet reveals a
very poor set of data although Smadja is limitedvtvd classes by his use of a tagged system of
elimination of unwanted collocation. On the othandi, the intuitive method appears to have all the
prejudicial disadvantages of other intuitive methoflanalysis (for example semantic) and yet
reveals a complex system of long-range discourgaaBiing that would not surface with ease from
a statistical view of collocation. The most estsitidid theories of collocation belong to the field of



lexicography, from which Cobuild is but one of mgmgjects exploring and applying phraseology.
So while lexicography has little relation to théimlte aim of this thesis to characterise sciemtifi

text, the experience of lexicography may aid theettgpment of a new methodology, or at least
to understand the strengths and weaknesses ahgxiséthodologies.

5.9 The structure of Collocations in LSP

Benson (1986) offers an alternative vision of omdiiion and establishes
some fundamental differences between LGP collogatiand LSP collocations. He notes that in
the LGP, adjectives tend to be used in such phragses ‘strong tea, best regards’
and 'formidable challenge’ and tend to introducgnitive clauses with an adjective ‘it's good to
see you’, whereas in the LSP adjectives tend to plst participles such as ‘restricted
enzyme, attenuated strain’ and tend to be used ntooduce clauses with ‘that: ‘it
seems possible that...”. Benson (1986) also notes in LGP compound nouns where the
elements become more specific such as ‘cabinehufiés, drug pusher and ‘brake
booster’, the attributive nature of the second eleihtan be reinforced by deconstructing with ’of:
‘a reshuffle of the cabinet, a pusher of drugspasker of brakes’. However with specific-generic
terms such as ‘measles vaccine, jet engine, hausst’asuch deconstruction is unproductive. Since
the second set of forms are more typical of the, [EBfason argues, LSP nominal groups must have
a generic-specific internal structure that distisgas them from their LGP counterparts. The lack
of reformulative potential of a multiword term tkeésre allows a distinction between fixed LSP
terms and LGP phrases. Salager-Meyer (1990a:3%1plsa reported that 70% of head nouns in
medical terminology tend to be metaphorical coltmees involving structures (nerve roots,
abdominal walls) and while the rest involve proesssunctions and relations (migratory pain,
vehicles of infection).

Thomas (1993) provides further evidence of spegiéitterns of collocations in LSP multi-word
terminology when she describes the types of cdiiocathat occur in acomputer based
terminological term bank. Thomas finds that, in earch for collocational nodes to prioritise as
dictionary entries, LSP phrases may use similaouegs to the LGP but their predictive
collocational elements vary in position from the R.@s the expression goes from left to right.
Thomas notes that collocational variability, whére node is highly predictive of the left or right
collocate, affects the lexicographer’s choice dfdoavord and Sinclair refers to this phenomenon as
a statistical problem of ‘up or down directionaailocability’ (1987¢:330). Sager et al. (1980:231)
suggest that potential collocation in the genenatjuage is freer than in the special language.

Contrary to the impression that LSP style is ‘hyghhominal, Thomas notes that
LSP verb phrases have a "high range of functionsd aoccurrence” including
transitives (occlude, induce), intransitives (phssparate, hydrogen-bond), phrasal
intransitives (denatures into, localises in) and particularly prevalent in passive phrases (is
synthesised in, are conserved) (1993:60). More rgéne frequent verbs in the LGP become
highly predictive of object nouns in the LSP (taoba computer, to create a file) (1993:55). Sager
et al. also note that the collocability of verbs limited to phrasal units while nominal
groups have taken over the function of representingental categories, conceptual
phenomena and operations (1980:86). They note detey for grammatical themes or subjects
and descriptive predicates, and the predominantenpatof noun + [copula] + Property / of
+ Property (material - shape -design) (1980:188gyTalso note inversion in declarative sentences
where a past participle (such as Attached to thg Xiroduces additional thematic elements at the
beginning of the sentence. In our analysis of pestbelow, we find this is a typical, and rather
idiosyncratic device for prospection (prediction)tihe research article genre. Gerbert (1970) has
also characterised sub-technical verbs intechpizae (items like effect, assume, result in,
increase, measure) as "semantically neutral" (BBj0Thomas finds in her analysis no examples



of phrasal verbs in terminology (such as ‘put Ut993:54), although this presumably depends on
her definition of '‘phrasal verbs’ (for example, twot up, to log in and log out). She also
surprisingly states that "prepositions ... do nuiear to play a role in LSP phraseology.” (1993:64)
although this may have some connection with the siznature of her corpus. Benson’s specific-
generic pattern also applies to Thomas's view ofumo(functioning as adjective)

+ noun collocations for example, in the LGP phrasitug pusher the last item

is specific/determining while in the LSP polypeptichains the last item is generic/determined and
is not naturally deconstructed to chains of polyjugs (1993:53).



PART II: SURVEY DATA COLLECTION
6.0 CHAPTER SIX: Research Synthesis.

In this chapter, the ideas introduced in the litmeareview (Part 1) are synthesised. The primary
and secondary research questions from Chapter 1addeessed here by specific research
hypotheses. The primary hypothesis is address@arinll in terms of a survey. The two secondary
hypotheses are tested in Part lll: Data analysigirTresults are integrated with a discussion ef th
primary hypothesis in Part IV: Conclusions.

6.1 Research Synthesis.

Let us recapitulate the main thrust of the literatteview. This thesis centres on how scientific
innovation is enacted by cancer research articidsoa how language functions in very specialised
scientific research activities. On the basis df the formulated three research questions:

General question: What role do research artick® In scientific activity?
Specific question 1: What role does the researttti@have in the creation of new science?
Specific question 2: How does language functioextiemely specialised contexts?

We answer the first question in Chapter 7 below.reHave concentrate on the
two specific research questions.

Discourse analysis has suggested that text pl&gy &ole in the social construction of science.
In particular, the field of ESP has demonstratesl rihetorical nature of science writing, and we
have seen attempts to describe the rhetorical tateuof scientific text (Swales 1990) and the
rhetoric nature of scientific innovation (Myers DJ9Specifically, Halliday and Martin (1993)
have proposed the textual progression of grammatietaphor as a mechanism for change in
scientific text. More generally, Sinclair has prepd a dynamic model of discourse signalling
which may shed light on the processes of textuiglraentation. Such a model depends on the use
of discourse items which have been proposed byosad985) and Francis (1985). We consider in
this thesis that grammatical metaphor and discosigealling constitute different aspects of a
single linguistic mechanism: reformulation. Oursfirhypothesis is that reformulation is a
key process in the construction of scientific claim

At the same time, computer-corpus research hasdaw\a methodology for arriving at a high
degree of descriptive accuracy for large amountaudhentic data (Sinclair 1991). This work has
already been related to the study of scientifioiration; most notably by Pavel (1992) who has, as
we have seen, emphasised collocation as a key gwoicethe way a scientific text creates
neologisms in contrast with existing preferred esgions. Similarly, Moon (1993) has proposed
that idioms have their own specific discourse fiomd in running text. We consider collocations to
act in conjunction with rhetorical functions andisthconstitutes the linguistic principle of
‘phraseology’. The second central claim of thissteds that language in scientific text not only
displays highly conventionalised phraseology buatfions by reformulating it.

We have seen that the ‘reformulation’ approach rfesbeen applied to large numbers of texts.
Conversely, the ‘phraseology’ approach has not laggtied to specific corpora. We have argued,
then, that it would be profitable to exploit boffo summarise, the two specific hypotheses explore
the following phenomena in cancer research articles

-grammatical metaphor



-discourse signaling

-collocation

6.2 Research Hypotheses.

6.21 The Adaptive Science Hypothesis

General Research Question: What role do reseaticlearhave in scientific activity?

While scientists may not perceive language to bmadter of priority in their work, they
are conscious of the need to sucessfully presend atisseminate their ideas,
particularly in competitive publishing. Just as fnugs scientific text is written to allow readers
to access itas a reference work or index, it idttewr to persuade. The constructivist
paradigm, which this thesis adopts, claims thaersm only resides in language as a socio-
rhetorical construct. But the paradigm does not| dedah how new terminology is
textually determined or how innovative ideas arastacted throughout texts. Science is defined
as a linguistic concept, but there are no indicatimbout how language is used to bring
about change in science. We are not concernedhaithnew science is successful or enacted; that
is a matter for the rhetorician. Instead, this ithés essentially concerned with the mechanisms of
language that are at stake in reformulating ideasesearch articles. The following hypothesis
provides a theoretical backdrop to the specifieaesh hypotheses, below:

The adaptive science hypothesis: Science writingpérticular the research article) is the only
means by which scientific change can be enacted. liliguistic resources used by scientists to
enact change are specific to the discourse comgualihough they have been adapted from the
wider language system.

Testing the adaptive science hypothesis: The hgsid seeks to supplement current debate on
‘science as a social construct’ by testing the ithed scientific knowledge actually only resides i
linguistic form. We can patrtially demonstrate thisconducting an ethnographic survey, analysing
in depth the processes of use and production ehsfic texts in a particular discourse community.
But we require essential evidence from the linguighalysis of the two specific hypotheses in this
thesis. It is for this reason that the resultshaf $urvey are discussed summarily in Chapter 7, and
further discussion of the adaptive science hypdaghiesput off until Part IV (Conclusions) where
the two specific hypotheses can be integratedadigint of the survey and corpus findings.

6.22 The Reformulation Hypothesis.

Specific Research Question 1: What role does theareh article have in the creation of new
science?

We claim that the ‘indexical’ function in cancersearch articles extends to the language
of cancer research via a general property of lagguto encapsulate and predict past and future
discourse. The aim of the reformulation hypothasido reveal the key processes involved in
research writing. Rhetorical structure is one waat thas been explored, and we discussed some
aspects relating to ESP and Genre analysis inlPant this thesis we concentrate on two possible
mechanisms that operate on a more local basisrtigorical structure: the reformulation of claims
and the creation of new expressions. Reformulatiay function by using expressions from the
existing discourse community and reformulating thes the text progresses as grammatical
metaphor (Halliday 1985, Halliday and Martin 199&rewianka forthcoming). These grammatical



metaphors may be combined in ways that Pavel (188%)suggested, allowing new collocations
to emerge. To identify the role of texts in canesearch the following hypothesis is tested:

The reformulation hypothesis: New ideas in canesearch are expressed by the interaction of
two textual processes: 1) grammatical metaphor 2nghosture (with particular reference to
discourse signalling).

Testing hypothesis 2: The hypothesis is that wiktoric may account for the effectiveness of
a new argument, the linguistic form the argumemesainvolves gradual rewording from an
established formulation to a new one. This hypathesn be tested by the analysis of reformulation
in a sample of texts and the comparison of refoathuh and grammatical metaphor in a smaller
sample. The hypothesis is falsifiable if it canppeved that there is no recurrent pattern of
reformulation in posture or grammatical metaphothat these processes do not correspond to the
construction of scientific claims.

6.23 The Phraseology Hypothesis.
Specific Research Question 2: How does languaggi@umin extremely specialised contexts?

The assumption of this thesis is that phraseolsgy useful model for the interaction between
the linguistic system and the rhetorical processeslved in writing and reading. Since
computational techniques have been developed tlmrexphraseology in large corpora, and since
this has not been fully exploited in genre analyie following hypothesis is considered to be the
central research emphasis of this thesis:

The phraseology hypothesis : Collocational pattenmsrespond to rhetorical functions,
and collocational patterns are consistent withetahcal sections of cancer research articles.

Testing Hypothesis 3: The hypothesis is that calion in the whole language system of the
genre varies according to rhetorical section. Bn¢hse of this thesis, each title, abstract, mathod
results and discussion section is considered toest@nstant global rhetorical characteristics with
rhetorical sections of the same name. The hypdatluesi be tested by the following condition: If
collocational patterns are related to rhetoricappaes, a significant difference should be
noticeable between collocational patterns in tittdsstracts and the other major rhetorical sections
of research articles. Phraseological analysis shoeteal the most typical rhetorical functions of
each rhetorical section and link each key rhetbagpression with one phraseological pattern.

6.3 Research Methods.

Hypothesis One (the adaptive science hypothesis) tasted by a survey. The
reasons for choosing informants from the Departmait Pharmaceutical Sciences are
described in Chapter 7. The reformulation hypothesjuires a number of texts that can be elicited
by the expert informants from the survey. Since pagose of the survey is to elicit information
about the way scientists use research articlexdesa or to produce new science, these findings
can be used to support observations for the refiaton hypothesis.

The phraseology hypothesis requires a represeatatispus of texts. The Birmingham Cobuild
and Longmans’ dictionaries have found that largewamts of data are required to describe common
language principles. However, since the phraseolbgyothesis is directed at an extremely
specialised genre, even a small corpus would brelatsvely representative as the early corpora
used by lexicographers. Selectional criteria fa ¢brpus are necessarily as complex as those for
the larger general language corpora. Since a suisegarried out for the adaptive science



hypothesis, the corpus needs to reflect the relseaterests, goals and activities of the experts wh
can then answer queries that arise from furthelysisa

Essentially, the three hypotheses attempt to lumely qualitative information from a survey of
expert informants’ opinions with quantitative lingtic data. If genre analysis is to make any use of
corpus linguistics, this association needs to Istifjed. Further, the methods of observation and
ways of eliciting opinion need to be elaboratede Thturalistic approach, set out in the section
below, provides a key to how to conduct such aegymnaintaining that the values of both
informants and linguists need to be recognisetieranalysis.

6.4 Evaluation of the available methods: Guba andibcoln’s Naturalistic Approach.

As mentioned in the introduction to this thesisp&and Lincoln (1992) argue that a rationalist
paradigm is unsuitable for conducting qualitatiesearch in the humanities. They maintain that
observations of social phenomena are necessaglyeskbecause the observer projects his or her
own social values onto the activity in question l@tthe 'subjects’ or expert informants similarly
react to the act of observation. According to Gabd Lincoln, the enquirer should act as a smart
instrument (1992:240); able to adjust the seardtesty and judge informants’ responses in the
light of the social interaction. Also, social phemena and truth statements should not be
generalised into monolithic rules, but can onlyditeiated in an ideographic body of knowledge
(1992:238) to be regarded as temporary and depemaecontext. Thus a concept need not be
defined in terms of pure semantic components, buerms of its values to researchers, and its
implications of central and peripheral concepts amethodologies. Guba and Lincoln suggest
that difficulty in obtaining such a body of knowtgglis an interesting result in itself and the ways
in which an ideographic map is arrived at are apiaoally revealing as the phenomena under
scrutiny.

However, any research must be able to go beyondspeeific case in question in order
to provide replicable generalised statements. bfeoto obtain ‘internal validity’ for any study,
Guba and Lincoln suggest that the observer beose ¢b the social action as possible (1992:247).
Thus to ensure that the results of any working Hypses are transferable to other studies, they
propose thick description as a means of assurmgttte researcher is familiar with the subject
matter and local issues his or her subjects amved with. Thick description is detailed
description that takes account of all possibledisctnd attempts to correlate rather than prieritis
or classify them. For us this entails analysing eegpecting the nature of scientific knowledge as
well as the activity of scientific research. And émsure the central empirical principles of
‘dependability’ and 'confirmability’ Guba and Linbo propose triangulation: the use of
different methodologies to be compared with theu@eq's value-judgements to test against, and to
rule out inconsistency (1992:246-8).

This context-dependent approach is entirely in at@ace with the philosophy of the Firthian
school of linguists, as discussed in the literatengew, and Guba and Lincoln’s view of a social
system is similar to Firth’'s view of meaning consil within a system. Guba and Lincoln’s
naturalistic paradigm not only sees social systemderms of a conceptual space of totally
interdependent variables but also as a way of atowuhow these concepts acquire meaningful
value, as they say:

The phenomena we deal with cannot be touched, sested, smelled or heard. That is not to
say that tangible objects, events and processesoti@nter into human behavior, for example,
to shape it. However, it is not these tangiblest the care about, but the meaning and
interpretation people ascribe or make of them, ifas these constructions that mediate their
behavior. (Guba and Lincoln 1992:239).



Other researchers looking at the related phenomehahstract indexing have adopted a similar
stance. Sharp (1989) sees her analysis as holistorporating the techniques of professional
indexers’ experience into an expert system, whiles@ (1992) adopts the multivariate approach
using many systems of description of experts’ stthje data to provide triangulation. Selinker,
Tarone and Hanzeli (1981) have established simpriecedents in their use of expert informants as
a support for their linguistic data.

The recommendations of the naturalistic approach toe study of social
phenomena (the observer as smart instrument, tleegidphic body of knowledge, thick
description, triangulation) clearly have direct sequences for the survey to be carried out
in this thesis. Any description should take accafrthe everyday research practices of the authors
and consumers of abstracts and research articles.

Linguistic features of abstracts, for example, nhestinalysed as part of the local set of goals of
the writers as well as of a wider system of scfentliscourse. But the naturalistic approach also
requires a pre-analytical justification and dedaip of the subject matter in terms of its valug no
only to society and its immediate users, and whteeg see they have a part to play, but also to the
linguist. This is addressed in the first part af thethodology in Chapter 7.



7.0 CHAPTER SEVEN: Research Context.

In the introduction to Part | of this thesis, fivaitial reasons were given for
studying the research activities of the Departnoérfharmaceutical Sciences at Aston University.
Here they are expanded with an introduction todiagartment, and with details of how the specific
research activities of the department are to bdo@rp in the survey and corpus. The analysis of
the survey are discussed in detail here, espedladlse aspects of the research context which have
particular relevance to the construction and dpson of the corpus. More specific findings are
summarised in the survey details (Section 7.7)ardntegrated into the discussion of the corpus
in Chapter 8 and in the Analysis section (Chapigr 1

[From this point, in order to differentiate theipinions, researchers are referred to by
their italicised initials  (as listed in Appendix ).AResearch papers have been given a
code indicating which journal they come from (él§, BMJ5, CAR1), with a number when there
is more than one article from that journal. Theseaspond to article titles and bibliographic data
which are also listed in Appendix A.]

7.1 Accessibility to the Department of Pharmaceutad Sciences.

The fact that researchers in Pharmaceutical sceweee easily accessible and interested in the
role of language in their work was a major factorgaining permission to interview them. The
researchers were also willing to demonstrate tfmeitine in the laboratories, and gave free access
to written research and publicity material, inchglidepartmental listings and press cuttings. They
were also happy to see that their activities arusierest in other parts of the university.

None of the researchers had time to undertake thare one formal interview (lasting usually
one hour); and so it was decided to survey as mesgarchers as possible in order to get a broad
‘snapshot’ view as opposed to the very close lonlyital study of the type undertaken by Myers
(1990). Fifteen people took part over a period igfraonths. Even though the number of people
interviewed includes only a third of the currend@emic staff in the department, the research
activities of the whole department can be consuiérebe reasonably covered by this survey, since
many of the researchers represent other membexsalf teams (three to four people publishing
series of papers together).

7.2. Research Profile of the Pharmaceutical Sciere®epartment.

The department is a grade 4 research establishfadiging the maximum at the time), with a
high output of research and with a number of higtofile breakthroughs. According to
its promotional literature, the department is wogkitowards advances in the understanding
of disease in the metabolism (the sum of all themgbal reactions in the living cell and hence the
organism) and the targeting of disease by the dpwetnt of highly specialised synthetic
compounds (organically functional substances that artificially produced). This conceptual
difference is represented in an institutional dons between three departmental sections
(pharmaceutical - cancer research - applied phautigal) and five research groups. In 1992 the
size of these groups (not including postdoctoralkers and technicians) was as follows:

Section I: 13 academic staff (6 in the survey)
Drug Development (Pharmaceutical Sciences Irtg}itu

Section 1l: 19 academic staff (8 in the survey)
Cancer Research, Toxicology and Microbiology.



Section lll: 5 academic staff (1 in the survey)
Pharmacology

When the researchers were asked to donate resedicles for the corpus, the aim was
to establish a distribution of papers that woulgkresent not just pharmaceutical sciences, or cancer
research, but the area of interaction betweenwiioe The heterogenous nature of the specialisms,
and the differences between prestigious, high impacnals are issues taken up in Chapter 8. It is
only necessary to point out here that the highekegf overlap between the specialisms, especially
within section Il, means that the different resbapecialisms represented in the survey can be
regarded as points on a continuum, rather thapposition.

As well as a constant record of publication andcessful applications for grant proposals, the
department had a number of ‘breakthroughs’ duteggderiod of the survey which on one occasion
reached the attention of most of the local pressval as national press. Since the media pay
special attention to cancer research, a large nuofg@ress cuttings were available on the basis of
MT’s work for the charity Cancer Research Camp#&@RC). He stated that it was a matter of
CRC policy to keep a constant stream of 'breakthhst in the press, thus enabling different
research establishments to gain funding. Thisds aVinced by the frequency of ‘cure for cancer’
stories that are reported on television and inndtenal press. The fact that the research goals of
the informants were not static also meant thatarebers were frustrated by lack of recognition:
the pharmacist SF had been obliged to switch hsgareh to DNA molecules from his more
original work on a specific inhibitor because opdgmental policy.

Such matters of policy and presentation presumatiypstitute an area of tension
in the department, and are an important factor e tdescription of the goals of
the different research groups. In an environmenter&sh pharmacists are competing for
research funding from cancer research organisatatnshe same time as cancer researchers
proper, perceived relevance of specialism must laagensequential effect on a researcher’s place
in the hierarchy of his or her field.

7.3 Cancer Research within the Pharmaceutical Sciees Department.

While the main fields of expertise in the Pharmdical Sciences department
are concerned with medicinal applications of chémisto a number of major diseases
(including rheumatism, AIDS, tuberculosis), thegkst research group in the department is
the Cancer Research Group, which maintains its oigantity, including a visitors’
suite and separate logo. Cancer research has aphiplic profile in terms of the nature of
the disease, charity fund raising and publicitye Tield is served by a large number of journal$ tha
are entirely devoted to it (as opposed to jourmbddicated to other diseases, or fields such as
microbiology or pharmacy) and the disease is rebyufaatured in a large selection of the most
prestigious journals.

While the Science Citation Index lists over 8 000urpals of all the empirical
and physical sciences, medicinal applications oftemistry account for two thirds of the first 100
on the list. Of the first 600 journals on the 36t (SCI 1993), 18 (3%) have cancer or oncology in
their title while only 2 cite AIDS, and other dises have only one journal specific title each
(arthritis and rheumatism, heart disease, lepsdyizophrenia, inter alia).

Thus medical science appears to dwarf other arkasientific research. And given the large
number of other medical fields, cancer research loanseen to be one of medicine’s most
prominent objectives. However, this may simply eefl the different culture of cancer research
compared to other pressing medical issues: it haady been noted that a constant presence is
encouraged and maintained by frequent publicatmhaahigh profile media campaign. Attempts to



claim centrality in such a large research prograrameeclearly extremely difficult. It would
therefore be particularly fruitful to understan@ tdtynamics of the discourse of cancer research, to
study the ways individuals and groups of reseascAttempt to enter this discourse from the
apparent obscurity of their particular specialisnd to determine how they gain attention and
claim relevance.

7.4 The Discourse of Cancer Research.

Cancer research itself covers a broad sweep ofiadisets (drug synthesis, genetics, patient
care) that are integrated into the global aimshefresearchers within the institution. The various
research activities (chemotherapy, metabolism efydcausal nutrition studies) contribute to
solutions leading to the ultimate goal: the cure dancer. Some researchers, by the articles they
write and the journals they read and publish indtewards the description of the problem (such as
cancer epidemiology) while others look at the déffeaf specific solutions (toxicology). In Swales’
terms (1990:32), the discourse community has d@iffeated goals that can be ordered into a
hierarchy according to professional and servicatimiships between the disciplines and the
rhetorical relationship to the problem of the dssea

Only five of the informants contacted in this stuthclared themselves cancer researchers. The
other researchers classed themselves as ‘stru¢taratlicinal chemists’ or ‘pharmacologists’ (the
terms being largely analogous), interested in caresearch as one avenue of application in their
fields. This also becomes evident in many of theemhemistry papers in the corpus- where
pharmaceutical applications to high profile dissasgch as cancer (but also and at the same time
HIV and tuberculosis) are mentioned initially asimbte justifications before the details of pure
chemistry.

However, the idea that there are some researctiee’to’ cancer research with others at the
periphery is only a partial picture. The structwhémists in our survey (SF, BF, JG) had recently
won a substantial grant from the Cancer Researchp@an - yet during the survey they denied
that they were involved in cancer research perFseding is therefore not a clear guide to an
individual or group’s perception of community, east as they present themselves to outsiders. In
addition, one informant admitted an unofficial pgliof understating an individual’s involvement
in cancer research because of animal rights attablch the department had recently suffered.

To what extent the individual researchers associdteemselves with ‘cancer
research’ or ‘chemistry’ is therefore a complex uess In the survey this became an
important rhetorical issue of how the researchasdified themselves to a non-initiate outsider.
The chemists explained their approach to the pmoblen terms of combatting disease
with targeting drugs, growth inhibitors and antiagents, while the molecular biologists talked in
terms of finding new approaches to the disease Iglenstanding such processes as
cell death, replication  and  differentiation.  Sincethe  cancer researchers  often
commission structural analyses on biochemical cam@s from the chemists, the two
research programmes are systematically interrelatetl one might establish from the beginning
a professional 'service’ relationship where the adogists (working in vivo) require functional
and structural analyses of pharmaceutical subssanme the chemists (working in vitro).

7.5 The value of pharmaceutical research to linguigs.

As stated in the introduction, a major linguisticotmation for studying pharmaceutical
and cancer research is that these fields involvgladegree of abstract pharmaceutical knowledge.
The details of some of the principal concepts idetliin the work of the department are described
in the survey, and from this we assemble the idgggc body of knowledge as Guba and Lincoln
(op. cit) put it, which represents not a conceptoap but a series of interconnected key terms and



formulations that allow us to interpret and planesome kind of hierarchic system the rhetorical
aims of the research papers in the corpus.

This approach may even be the strategy for copiitig t@rminology adopted by the researchers
themselves - none had taken part in writing coumsesourses dedicated to terminology or even
formal processes of structural chemistry. Generatigst indicated that teaching involves the area
of the chemical nomenclature and its structuraéguhat constituted a specific topic (such as
polymers or proteins) and that this topic may hawedapted or even unique structural system. All
also stated that in their reading of other researubst terminology was couched in the text itself:
the structural chemists claimed that only the miashiliar structures could be recalled and
recognised immediately.

Thus chemists depend very much on the text forr tlEquisition and understanding
of terminology, a priority that accords with Godky (1993) observations of
rhetorical value inherent in the variety and amhyguin chemical nomenclature and
graphic representation. In order to demonstrateiritegrelatedness of pharmaceutical and cancer
research, it is necessary to outline the basic iteogy that is referred to in later sections.
The conceptual system that begins to emerge frasngililes meaning to much of the professional
and phraseological discussion that follows.

7.6 The terminological world of chemistry and canceresearch.

The exercise of explaining the basic terms of canesearch is an important first step not only
in setting the corpus in its proper context, bwioah highlighting the differences of formulation
and reformulation between this lay account andptiodessional use of the terms to be analysed in
the corpus. In addition, any problem - solutiontgrat we might wish to postulate for cancer
research (as seen later in the corpus) is cometicay the fact that cancer is not one but many
diseases. This complexity can be demonstrated negintroduction to the subject using major
concepts from the survey that happen also to bl frégjuency items in the PSC corpus. These
terms are indicated in italics in this section. Explanation is based on an expert informant’s
(MT’s) description and on an introduction to théjget by Thomas and Waxman (1991:1-15).

All cancers have in common a genetic virus (proratgld by a potentially malignant part of a
gene: the oncogene) that produces defects in theys waells are reproduced
and developed according to their predeterminedtimmén the metabolism (the undiseased process
being termed differentiation). Cancer is the phgiseffect (by proliferation or tumour growth) of a
breakdown in this genetic process (carcinogenemis) in particular the overexpression of the
oncogene. The cause of malignancy in the oncogaméage place at any place within the cell or in
its immediate environment. In the department, twsnplexity accounts for a wide variety of
specialisms, going beyond the field of genetics iavdlving the organic chemistry of compounds
that come into contact with the cell. For exampialignancy not only involves growth factors
(especially TNF in our corpus) attaching themsebugtside the cell, but also the activation of
oncogenes in the cell nucleus where ras protesshle to transform DNA within the nucleus
itself.

Above the level of the cell, the causes of thesanghs become less identifiable as
the physiological system becomes more complex.ekemple, genetic changes have been known
to be caused by steroids and peptide growth fa¢tarsplex chemical proteins such as kinases) in
breast cancer. There is however no consensus andtezular origin of malignancy (Thomas and
Waxman 1991: 6). The only generalisation appearbetthat diet is by far the largest cause of
growth factor activity, followed by tobacco, viiafection and environmental influences (such as
electronic radiation). There is also marked emalrgontroversy, since some human tumours are
known to be caused by DNA related viruses (for gxamimmunodeficiency virus is associated



with AIDS related tumours) while most scientificsearch has centred on simpler animal RNA
viruses (1991:5).

Because of the uncertain nature of malignancy, mheeutical responses to cancer are varied.
Generally, intervention in genetic processes is mgarded as viable (1991:14), since genetic
breakdown is activated by external factors. Instedds the actual moment of activation and the
consequent production of cancerous genes (exprg@gsiat is the target of pharmaceutical cancer
research. In the pharmaceutical sciences departrtiere has been particular emphasis on the
study of processes just on the surface of the whkre growth factors interact with a cell’'s
chemical receptors. Some of the researchers iddpartment are interested in the chemical
transformation of information when the growth facte chemically synthesised. By developing
compounds that can target cells and replace resemip growth factors, a receptor can be
developed that finds (targets) and destroys (byibiibn) the incoming growth factor (or
conversely a tumor necrosis factor TNF that destiarcinogenic receptors). Given that there are
over 2 million receptors on one cell, there is ideable scope for specialism in different types of
inhibitors. Some researchers are interested irptbeess of inhibition itself, others in the possibl
starvation of the tumor's own metabolic system. c8inmost researchers are interested in
possible treatments of cancers, their specificirot@is framework is explained later in the survey

By introducing the central terminology of cancesearch here, the relationships and aims of the
pharmacists and molecular biologists of the depamtncan be better envisaged. Two planes
emerge. Firstly, research can be situated accordintpe parts of a cell the researcher is most
concerned with, such as the molecular processéswvand surrounding the cell. Secondly, specific
research can centre on the description of the teffet the disease, or causality and chemical
intervention against the disease, in other wordsraing to the complex concept of disease. A
researcher cannot be permanently placed along timese his or her reading may cut across most
of these boundaries, so we can only speak of dumencerns, prioritised according to what
funding the researcher can get, which areas aoeitgged by research teams and colleagues, where
most of his or her research has been publishechandthe researcher presents himself or herself
to the lay investigator.

This section serves as an initial view of how stifenmeaning in cancer research is structured.
How this interrelates with the professional aneiattive use of the terms in research articlestis s
out below: the survey provides a professional dretarical dimension to this picture, while the
corpus analysis provides evidence of how these mgarare expanded and negotiated through
reformulation and phraseology.

7.7 Details of the Survey.

In order to gather contextual information for thieree main hypotheses of this thesis,
a questionnaire was prepared and interviews ardawgid 15 researchers from the Pharmaceutical
Sciences department. The aim was to gather infoomabn two main areas: the discourse
community (4 questions) and the use of genresahabmmunity (6 questions). All responses were
taped, and relevant data and quotations were witkbevn over a period of six months in 1993.

7.8 Survey guestions one to four: The discourse conunity.

An extensive survey of 20 000 academics by BoyBB4) has shown that researchers have a
greater sense of identification with their disaigli than with their own institution. Also, as
mentioned above in his closer analysis of scientiisearchers, Myers (1990) has demonstrated
that the field of expertise, expressed throughoredl stances, reflects professional relationships
internal institutional organisation and the ageatieesearch and publication. Myers’ starting point
was that many ‘contextual’ studies of science (idoig 'language audits’) concentrate only on



sociological and institutional data. Thus the idepgic body of knowledge is a more useful key to
the discourse community than other sociologicaltdiac By exploiting the expertise of the

respondents, then, the following questions elierminological information, but also provide us

with a topography of how the researchers see tHeessi relation to the research specialism.

7.9 Findings from the Survey.

Survey  question 1) What is your title and  positionwithin  the
Pharmaceutical Sciences department? The surveglves: the chief academic administrator
(PRL), three professors (MT , Wl and AG), two senigors (RL, KW), one senior lecturer (PL),
five lecturers (DP,WF, JG, SF YW) and three rededellows (DA, HM, RW). The institutional
affiliations have been noted above.

Survey question 2) What is your specialism, themfiaid to which you would say you belong?

The symmetrical way the scientists fitted into tepartment’s research groups was not echoed
by researchers’ opinions about their own specialith the members of the Cancer Research
Group described themselves first as microbiologstel stated that their general expertise was in
cancer research (MT, KW, YW metabolic effects ohasx, PL cellular properties of tumours
compared to other diseases, AG-chemotherapy arldlazalelivery of drugs). Another three
microbiologists were interested in cancer and hsvireatment affected their own discipline, citing
expertise in enzymology (PRL), cell differentiatiidP) and developmental biology (RL). On the
other hand, the pharmacists and chemists also cérder as the first of many applications of the
synthetic molecules they are designing. WF is apedxon the synthetic production of organic
compounds that are part of the chain structure NADas well as cyclic compounds that can
inhibit carcinogenic factors. SF, WI and RW are heacterested in the link between growth
inhibition and a specific family of compounds (ppbates). JG is concerned with the synthesis
that takes place between medical compounds and tiaeget sites. DA is interested in
the structural elaboration of chmeical chains, wethg term medical applications.

The perceptions of researchers about each othemnasle this a complex issue, RW describing
the ‘pure chemist’ WF as a cancer researcher. Tifexidg perceptions arise from the complexity
of the problem, and from the impossibility, withiine field, of conceiving of cancer as a unitary
entity or process.

Survey question 3) How would you describe yourdfiel research in terms of
a) its aims?b) its main concepts or objects ofars$e® c) its methods?

Microbiologists and pharmacists were divided on s.thiThe cancer researchers
and microbiologists stated in general terms the irglesfor ‘better understanding’
of disease, involving the complex mechanisms ofchemnistry above and below the level of
the cell. For example, YW stated that the aim adrobtherapy is to find the most effective killer
of tumour cells at the same time as the most effici targeting drug to avoid
further damage. Similarly PL and RL stated thet &im of their research was to understand
how intra-cellular mechanisms involving control genallow for cell targeting. The pharmacists
had much more specific aims which required compjestifications, involving a description
of specific phenomena rather than an understanafiige whole system. While they were keen to
mention possible applications and diseases, thethods differed more distinctly from their aims
than those of the other research groups.



The survey question suggests that informants shetdte the aims and methodology of
the research discipline, although it is hard tolse® these cannot also include claims of centrality
and individual originality, and this is how mostsarered it. The phrasing of most of the methods
(items such as new, novel, development, accuradelg)some of the aims (WF, MT) emphasise at
least some implicit claim of individual originalityithin the context of an established research
paradigm.

Survey question 4) How does your own specialisrateelo those of your colleagues inside and
outside the university?

Despite the categorisation of researchers intoadedIspecialisms and research groups, none of
the researchers said that they worked in formataieh teams, despite shared concepts and
objectives. Instead, when researchers related thegarch to other fields they would personify the
field as the interest of a colleague, for exampR&V would be interested in that.” WF referred to a
"common pool of experience” - in line with the distited view of the problem of cancer sketched
out by survey question 2. Inside the departmembirs@s and research group meetings were a way
of formally discussing findings, while most detdileliscussion of research methods and other
details took place between individuals and theimediate superiors - either research supervisors
or on a very infrequent basis with senior acadestatf.

But there were clear areas where researchers’ @mtpmwas restricted, and all of these were
linked to the production of written genres. Thestfiof these are official policy documents that
declared long term common research programmes wiitohately determine renewal of fixed
term contracts. Also, because of the amount of whatiay papers are split into several sections and
published as a series (SF was on part 7) and disnitted researchers to continue a series of long
term research articles. Finally there are granp@sals, obliged by the funding structure of the
department and written and submitted by a team.

Outside the university, WA stated that for cane=earch there were national and international
work groups that exchange results and negotiagsart specialism in order to avoid duplication.
MT also noted that if exciting laboratory resultscorred, colleagues would telephone other
research centres to find out whether they had beglicated or could be explained. In pharmacy
the degree of specialisation meant that the numibeutside groups would be extremely small,
WEF suggested that there might be around 10 peapleei world who might be considered experts
on his own specialist compound. AG also noted tes¢archers would be aware of related groups
which would be regarded as 'soft competitors’ exgiiag research papers and communications,
coordinating some grant proposals, at other timempeting for them. While the cancer
researchers saw most of their links with nationdlarities where their research was
coordinated nationally, the pharmacists looked ¢éon@any and USA for related research groups in
universities and industrial sites, and recogniskdt tthese countries had a large number of
fields which were new and could offer them someallohexchange.

Survey question 5) What are the main sources ofnmédtion for your research?

Research articles, indexes and electronic indexae wited as primary information sources.
Researchers were asked to select five journalsenkmgl interest and five that they considered
essential to their own field. Among the journalse@&chers mentioned, Nature, the British Medical
Journal (BMJ), the Lancet and the Internationalrdaluof Cancer (IJC) were mentioned by over
five researchers. Science, Pharmaceutica Acta Hedv@AH), the British Journal of
Pharmacology (BJP), Cancer Chemotherapy and Phaloggq CCP), Cancer Research (CR),
Journal of the Chemistry Perkin Transactions (JCGiib)Journal of the American Chemical
Society (JOACS) were all mentioned more than once.



Researchers also mentioned extensive use of thectrele title and
abstract databases MEDLINE, SCI, Index Medicus #IONIS. Some claimed that these
were beginning to replace traditional ‘journal ltts’ since a relevant title may be found in an
index which covers hundreds of journals, all frotme tresearcher’'s office. PRL suggested
that regional and specialised journals would flghirisince their coverage could be made
more widely available through publication in indexe

Survey question 6) In a given research journal, twdrderia determine which articles are
of interest?

There are central research articles and periploees, and researchers clearly adopted different
reading strategies once a decision of relevancebkad taken. Nystrand’s dynamic reading model
(1988) proposes that such decisions are probatbilisased on factors that are given different
weightings which change according to how far althregdecision making process the reader has
gone. Researchers were asked to demonstrate yotlraal at hand by commenting on which
articles would attract their attention: JG propotieat he read around 10 papers per hour from as
many journals. Other researchers stated that thag from one morning a week to ‘every spare
moment’, in the library or on the train, and whdmey occasionally had to check for specific
information in the lab.

Key terms in titles, as well as compounds in formeulrecognisable diagrams and data formats
are the first entry points and the first clues.deshers stated that specialist entities (a termsee
later but first employed by WF when talking of sfieccompounds, cell lines, diseases etc.) were
the main criteria, followed by or in combinationtlwabstract properties or processes (stability,
expression, total synthesis). Both entities andgsses were inferable from titles, figures and
reaction schemas, as mentioned in the introdudNeither had to be exactly in the researchers’
first list of major concepts- another motivatiom feading papers was curiosity, to catch up with
related fields, or according to PL "keep up to dggreral science | should know". DP stated that a
half-relevant term would "fish out a subset" to\pde a relevant connection. WI states certain
preliminary questions that the researcher bringeéqournal:

What things does it deal with?
Has anyone done this before?
Are there surprising results?
Do | believe it or not?

According to WI these would then lead on to speciareas of the journal. In
MT’s case, surprising results may be due to the bemvof animals used in the study and
other methodological details. PL also suggestedt theelief in the data was an
important criterion: "would the drug work with rgadtients?". AG stated that the main criterion for
him was whether the paper offered a new model oerrative methodologies, not
just providing positive or negative data. The Jalirof the Chemical Society’s instructions
for authors (1993: xii) gives detailed rules on Wi to be defined as ‘new’. Among other
rules: a compound is new if it has not been prepdrefore, if it has been prepared but
was not adequately purified or was purified but adequately characterised. Thus novelty must
be judged in terms of claims against increasingBcgic areas of other scientists’ research.

The criteria of relevance are presumably diffeianglectronic indexes where an initial stage of
centring in by keywords precedes the processintfles. DP gave sample figures of the kinds of
titles he gets from the electronic index Medlin€.300 titles from a 6 month period, he estimates
that 150 will be already known, 100 useless antigqes 3 or 4 on his actual area. The process of
narrowing down in an automatic index (from the gahkey word cancer for example to



bacteriology, or cachexia) appears to be moreicgst than reading entire titles in a journal wder
an entire proposition (sometimes in the form obative clause) is processed. In the journal, there
is a chance that the title can be relevant (becatiseiginality or peculiarity) without mentioning
any specific keywords. This problem has been addredy the SCI's Permuterm index, (SCI
1993) which accepts not only one word input bub @&stire phrases. Permuterm uses a hierarchical
structure of key words (e.g. cancer) and their gdwobbgical or terminological synonyms
(oncology), followed by subject specific co-ternssi¢h as advanced, anorexia, associated, clinical)
and then semi-stop procedural words (such as metteothlysis) which are consulted only when
key terms are identified. As in Phillips’ (1985u48y, high frequency words (full-stop words) are
eliminated from the search, while other interestimgldle-range terms are also eliminated (e.g.
studies, consisting, shown). This classificatiowofds implies the redundancy of high frequency
items in indexing. However, the possibility of hiffaequency items being associated with rhetorical
and phraseological patterns in the corpus may rewea avenues of indexing that exploit such
formulations (Ref: Science citation index 1993 Paerm’s list of semi-stop and stop-words).

Survey question 7) What information do you deffineen titles, abstracts, and other sections of
the research article?

From question 6, two reading patterns appear tbrb@sing and consulting. What information
can be derived from different parts of the artitherefore depends on the expectations and
expertise of the researchers. The more experienesearchers may have more motivation to
browse or read articles all the way through: MTiroled that he always checked the entire article,
PRL claimed that he browsed ‘more than the youmngstehile the (younger) pharmacists claimed
that they read only partially.

Discussing how he dealt with titles and abstratieurnals, DP said that the decision to read on
depended on whether the titles were at the perptreclose to his field and how much he could
derive from the abstract. If a title or abstracon the periphery, DP looked up the rest of thpepa
only if there was not enough evidence in the abstrar when the author's comments are not
supported in the abstract. If there was sufficentlence in the abstract, he was content to takke it
face value and to move on elsewhere. If papers eleser to his field, DP would ‘glide through
the article’, focusing on the major finds if he twnit explain them from the abstract. Similarly,
PRL claimed that familiarity with a field meant titae amount of attention and reading time could
be reduced in the rest of the article: ‘if you alever enough you can infer the whole article from
the abstract’. Thus non-reading and partial readirggnot indicative of irrelevance but simply of
the researcher’s confidence in imposing coheramdependently from the text.

The kinds of information researchers expected strabts and other sections closely resemble
Swalesian moves. PRL claimed that an abstract bad rhain elements in relation to the main
article:

1) inform the reader what it is about.

2) tell the reader what you do in the paper.

3) say whether you've succeeded in doing that.
4) and (‘a bit of a luxury’) give future possilbis.

The role of the introduction in the reading procappears to be ambiguous. Given the graphic
nature of pharmaceutical research articles, thaeitexical use, and the 'given’ nature of the
information in the introduction, this section migtgpear to be redundant. Researchers spoke of the
introduction in terms of formally proposing and tjiisng current research. Others said that they
expected to find the development of ideas presdntélte abstract. DL stated that the discussion



section evaluated the current research, as wsliggesting or predicting an extension to the
research model.

The pharmaceutical scientists (SF, WF) said thattethvas an overlap between the methods and
results sections, since methods sections stagsofib book transcriptions combining a template of
measurements. This corresponds with an unexpecyeamstry in the corpus: all of the
experimental sections in the corpus occurred ira$iey journals, and these often replace methods
and results sections in these journals (especthly shorter communications). In contrast, the
microbiologists (PL, MT) saw results and discussentions as distinct from methods, and in the
corpus all the amalgamated results-

discussion sections occur in microbiology and cengeirnals. PL stated that this was
because experimental data are seen as an ‘extertsiothe research model (as AG
implied above) and thus actual results should berpreted and integrated in the context
of medical applications. Presumably experimentatadéor integrated methods and results)
for the pharmacists can stand alone, such thashhpe of the data and medical applications can
be treated separately in  the discussion  section. is Thimplied distinction
between applied biochemistry and theoretical cheyisnay be an oversimplification, but
any phraseological distinctions between these tsgemtially rhetorical positions can be elucidated
in the corpus analysis.

Survey question 8) At what levels do you write tireswise contribute to the field?

Naturally, the most experienced researchers caétbin numerous ways (MT cites books,
essays such as TPS, book reviews, work in prograssrs, DP cites seminars, industrial reports,
international workshops) while everyone was invdlvéth grant proposals, internal project reports
and research articles (considered to be at the ka@g. This question was accompanied by a
request to donate a published research paper @inuhe corpus. This variety is an important
consideration in the selection of texts for thepos;, and is discussed in Chapter 8.

Survey question 9) Details of writing up.
a) At what point of research does the writing ofaincle occur?

MT admitted that cancer research publication waemglly ‘news oriented’ - in the sense that
as soon as a coherent story emerges from the ldatattis worth publishing. JG (whose chemical
processes he termed ‘stories’) stated the saméingvup occurs ‘'when a block of information
constitutes a story’. This was also the case nsit flor positive results but also for half positive
results, where there is a significant contradictomlifficulty to relate to the discourse community
As a chemist, JG writes data-oriented communicatwhich, he claims, take a day to write but
over a month to edit and redraft after discussieitis colleagues. WF suggested that some writing
up takes place before experimentation. This isymebly enabled by the serialisation of papers,
and the template-like nature of experimental sastio

Presumably researchers judge their own ‘newswafisinin much the same way they decide to
read others’ research papers, by centrality to ecepeed problem, originality, and so on.
Departmental factors must also play a part, andethmeay include peer-expectations, contractual
obligation and inter-institutional competition fdrug patents, which appear to be a particularly
fierce area of competition in the pharmaceuticadrszes.

b) Who is responsible for writing up and for editth

SF and WF stated that if a research article igljoimritten in a team, as are most of the papers
in the corpus, different researchers take respoitgilior different sections, with the central



sections such as the experimental or methods secheing built up by many individuals over
time. This does not apply to the more experienesearchers, who either publish alone or, as MT
and AG indicated, arrange for their research assisto do the main writing up while they edit and
correct.

c) How is the writing related to the research atytji\and where is it stored?

Research articles are not only retrieved and reatbn-linear fashion, their production appears
to be just as non-linear, essentially being buld aedrafted by several writers from the ‘middle’
out towards the introduction and discussion sestiddifferent members of the research team
record reaction details of syntheses and other unexaents over a period of months in the lab
book with its various sections:

-Title (of extreme importance to avoid confusidrdata)

-Date (to avoid repetition and to measure stafjpsogress)

-Reaction name

-Structural formulae (materials involved listedsimorthand codes)

-Reagents (catalysts and added materials for egigh

-Procedure

-Structural analysis of final product (in moleauyteercentages)

-Specific measurement details: (yield, meltingnpooptical rotation, refractive
index, elemental analysis...)

-Purity (checking contamination)

-Proof of structure (by blot analysis, NMR spestrapy etc.)

This template provides the shape of the methodssultee and experimental
sections. When transferred to the word procesdus torms the backbone of the research
article that can be fleshed out by adding explanatiof unfamiliar procedures. The computer
can be usedto automatically create tables and rdsearchers mentioned programs that
would check the locations of references to tabtes fegures within the body of the text, as well
as drawing chemical formulae automatically from ustural names (very often codes).
These practices account for the number of mostlseagverable abbreviations and long lists
within the corpus (leading to the elimination of mga non-linguistic experimental
sections), supporting Swales’ (1990) comments thatethods sections do not
encourage replicability or accessibility.

Survey question 10) What procedures exist to ertbgrguality of research writing?

All the researchers referred to specific journalsstructions for authors. The Journal of
the Chemical Society (Perkin Transactions) stigsdatthe format and the constitution
of the research article, especially concentratinghe experimental section and on the organisation
of material (reaction schemes, the use of italicgbsition-defining prefixes, hyphens as chemical
bonds) as well as setting out rules for the autbatdn of novel compounds, this being the
primary objective of the specialism. Contributi@re generally judged on criteria of

i) originality of scientific content and
i) appropriateness of the length and quality toteat of new science. (1993:vii)

When asked what changes referees require, MT statedt they generally
correct structural aspects of papers, tone downmslaand question the generalisability



of experimental data. Other researchers had maamgbes of correction of style, DP was aware
of standard procedures of politeness and for psajeal attack, including the damning: " ‘it

is rather surprising to find that x failed to fing followed by an excuse, if charitable".

PRL mentioned stereotypical phrases such as ‘“typicasults show that* and

"preliminary experiments have shown that". Irorigalwe demonstrate in Chapter 11 of the
Data analysis that these are some of the mostdrggund consistent expressions in the corpus.



8.0 CHAPTER EIGHT: The Corpus.

The survey in Chapter 7 has detailed how reseantivitees are organised in the pharmaceutical
sciences department, how research problems antios@uare perceived and what constitutes a
new claim in the eyes of the discourse communitythls chapter, a corpus based method of data
collection is proposed to address the reformulaaioth phraseological hypotheses. The chapter then
justifies the choice of texts for the corpus imtsrof how these relate to the discourse community,
and describes the typological characteristics ef rtiain Pharmaceutical Sciences Corpus (PSC)
with its associated control corpora.

8.1 Aims of the corpus.

A corpus is a text assembled according to exptlegign criteria for a specific purpose, and
therefore the rich variety of corpora reflects theersity of their designers’ objectives. (Atkins,
Clear and Ostler 1992:13)

The phraseological hypothesis and its correspondiogrpus analysis constitute
the central methodological objectives of this thesi The reformulation hypothesis explores
data fromthe same corpus, while the reconcepaielis hypothesis motivates
comparison between the PSC and the other contrploca Before turning to corpus design, it
IS necessary to restate explicitly how the aimghid thesis (expressed by the three hypotheses)
are to be achieved, and how the corpus is to geshia order to satisfy these aims.

8.11 The corpus and the reformulation hypothesis.

It has already been seen that Halliday's (1993) lyaisa of the progression
of grammatical metaphor in a technical text requimganual, linear analysis of the progression of
a concept in a text. Hoey's (1991) and Phillipk9&5) exposition of repetition in text provides
a method of selecting a recurrent concept througtimutext, by selecting sentences bonded with
three or more repetitions, synonyms or (importambraphrases. These topics have been discussed
in the literature review, and methodological detathich goes hand in hand with analytical
problems is discussed in the analysis section.

A large number of texts were not considered necg$sathe study of reformulation since local
patterns of reformulation in part of the corpus wdtobe relatable to large scale patterns of
phraseology which are identified automatically. c®irthe survey respondents submitted ten texts,
these would be sufficient to gather informationtbe possible permutations of expression that are
available in these texts. This presents three ddgas. Firstly the texts were included in the PSC
corpus and could be considered a representativpleasince they cover cancer research,
microbiology and pharmaceutical sciences. Seconddgpondents were easily contacted for
feedback on the analysis and clarification of ambigs or unknown terms. Finally, MT submitted
three texts that were on the same topic but oedfit theoretical levels while SF was involved
with the writing of three texts (two submitted byther respondents) which range from
communications to fuller research articles. The@arof ten texts could therefore be considered to
represent texts that have a topical coherence iffat th coverage, audience and rhetorical intent.
A better understanding of differences in this aneald make up for the fact that the PSC corpus
is differentiated particularly deeply in types ofifnal and topics covered and less deeply in terms
of small differences of genre.

8.12 The corpus and the phraseology hypothesis.



For the most part, the phraseological analysis ik tthesis is concerned with a
large scale characterisation of the corpus thabrgm the linear and thematic development
of phraseology within the running text, concentrgtinstead on the recognition of regular patterns
and identification of rhetorically motivated deveats from them. This contrasts with the ‘linear’
analysis of the reformulation hypothesis.

According to the phraseology hypothesis, the kewrderstanding the role of phraseological
patterns in linear progression may lie in identifyipatterns within specific rhetorical sections of
the research article. This constitutes the maitytoal activity in the thesis: characterisationtbé
phraseological patterns of rhetorical sectionstl€TAbstract, Methods, Results, Discussion)
compared with the corpus as a whole. However,stdtieeady been seen that different specialisms
may have different perceptions of how experimentagthods, results and discussions sections
interrelate. Corpus design must take this into astceither by the selection of representativestext
where the rhetorical sections have an equivalel@ oo by interpreting findings according to
research specialism, type of journal and other eodotl factors: such as the omission of
one section in a slightly different genre, as ie 8hort communication or essay. Also, in order
to be properly represented, the smaller rhetorisalctions (Titles and Abstracts) must
also be compensated by control corpora, and thectsmh of these must accord with
the selection criteria of the original corpus. Tdhgsiestions are addressed in the next section.

8.2 Corpus Design.

Having explored the main objectives of the corpus &hey correspond to
the research hypotheses, it is now necessary tousehe principles underlying the choice of texts
for the Pharmaceutical Sciences Corpus. The melbgidal advantages of corpus analysis for a
description of languages for specific purposes hbgen set out in the final chapters of the
literature review. In short, it became clear thaelatively small corpus would be large enough for
analysis of a specialised area. Secondly the ricat@ims of the writers had to be prioritised e t
analysis. This consideration was not the primany af the original Cobuild project. For example,
Renouf (1987) describes the texts used in the @bbarpus in terms of very broad categories
ranging from broad registers (non-fiction, procedrargument-positional, narrative) to specific
genres (surveys, the NATO-corpus, the Sizewell epaqorpus).

However, as computational corpus-based translatenminology and lexicography diversify,
Sinclair as well as others such as Atkins, Clear @stler (1992) and Ahmad et al. (1991) have
argued for a greater contextualisation of corpbrdhis perspective, Sinclair (1993c:6-7) proposes
four principles of corpus design to which the fallog four sections of this chapter correspond:

1)The choice of texts should be governed by adtataw of language in communication. 2)The
variables determining the choice should be distamct identified.

3)The component texts should be clearly identifietbscribed and documented. 4)The
proportions of different text types should be dgatated and are concomitant with principle 1.

8.21 The language view of the PSC.

As stated earlier, the research article, in itseay diverse forms, is seen as
a privileged statement of ‘public’ research anthiss the main object of enquiry. Other texts, such
as grant proposals and internal documents of thartteent, can be ruled out of the corpus because
they form part of the non-public world of Augerd989) ‘grey literature’. Instead of exact
representation of the genres of the discourse camtyntherefore, a rhetorical overview of the
department can emerge from a mixture of authorsi taxts, texts that are considered to be central



to the researchers’ work, and texts that appeahénjournals they regularly read. Criteria for
choosing these are set out in the next sectiorgithéeing to create a corpus that is coherenngive
the limitations that we have set out here. Evemtalito account the differences between
researchers and specialisms represented in thes;dgw other corpora have been analysed lexico-
grammatically at a similar degree of specificityy Belimiting the rhetorical, topical and generic
variables as far as possible, and signalling whitrere are wide gaps between variables,
phraseological deviations can be measured againetra and associated with probable rhetorical
aims corresponding to those set out in the survey.

8.22 Conditions of inclusion in the PSC.
Knowing that your corpus is unbalanced is what t®uptkins et al. 1992:14)

One cause of imbalance in this and perhaps mangr otorpora lies in the range
of potential criteria for the selection of textscas be seen below:

Medium oriented choice:
1-Author Texts selected from informants’ own puaétions.
2-Access Texts chosen on the basis of free acocesd)ine readability etc.

Research oriented choice:

3-Journal Texts from the same journals as infotsigrapers.

4-Prestige Texts from recognised or prestige jakstn

Topic oriented choice:

5-Sample Texts from a wide sample of journals Wlticver the area generally.

6-Centrality Texts or journals considered essehtianformants.
7-Field Texts covering one research activityamaern only, perhaps on the basis
of bibliography or keywords.

8-Coverage Texts chosen at the level of overviespecialisation.

Such variables cannot be made entirely distinc®iaslair (1993c:6-7) may have wanted them.
In the PSC corpus, a combination of these critesila be seen to be operating, and some criteria
account for more research articles in the corpuwn ththers (especially author, prestige and
centrality but also access: see below).

All of the fifteen researchers had published inrtihespective fields, and some of their articles
provided a substantial basis for the corpus asmpksaof their output. However, their contributions
alone would result in a very heterogenous bodexfst not only in terms of different sub-fields as
mentioned above, but in degree of coverage ofighe. fFor example, one researcher donated an
introductory paper taking a long-term view of hieri in a journal which would have a wider than
average readership: Trends in Pharmaceutical Swser(@PS), another gave an article in
Tetrahedron Letters (TL)whichis an incomplete tpaf a series of communications on a
specialised drug where the readership would beyhighited.

One solution might be to calibrate the papers eéndbrpus by criteria such as ‘field’, 'centrality’
as suggested above, or by classifying journalscbyerage of subject’ (general or specific) or ‘size
of expected audience’. Another solution would beus® a measure of prestige. As mentioned
earlier, the department judges its own researchiqasions according to the Science Citation Index
impact factor. While papers in research selectekgrcises are strictly judged according to a
researcher’s publications in high ranking journ@siculated from citations in other journals), the
head of the department (PL) pointed out that somestigious and well known journals were



misrepresented in the listings. He pointed out ttle Journal of General Microbiology, a
journal subscribed to by the department and meaticgven by chemists in the survey, does not
appear in the first 600 journals of the Index, whthe well known high-circulation journal
Nature (14th) is preceded by the esoteric Advané&gtlic Nucleic Proteins (8th) (SCI
1993:83). One explanation of this is that while WNat is a widely distributed publication,
citations in 'working’ journals, perhaps used mdralexically than for browsing, are likely
to make use of more specific data from less wellovkm publications. This issue
is particularly relevant to the building of the pos: it is not enough to state that a
corpus represents 'prestigious journals in thedfielhere even an objective measure attempts
to distinguish this. Nevertheless, the measure da@e® some importance, since it is valued by
the institution and external funding councils, @t iy the individual scientists themselves.

Also, during the survey, some researchers were kegoint out the relative values of some
journals over others: Tetrahedron Letters was afbtfal quality according to another researcher
(DP), because it publishes communications whichehaot had time to be tested, or in Myers’
words, to become accepted ideology. One way ardhisdoroblem is to ask experts for journals
they had been using for reference as well for jalsrthey thought of as key to their work. While
looking at texts that the researchers value far then particular needs, this ensures that the
research papers represent the wide range of jeuamal topics that the researchers must read or be
aware of but do not necessarily publish in. This wee system used in the survey, although as seen
below it failed to qualify the JGM as a prestigerjoal in DP’s term but simply as a specialist
central one.

8.23 Documentation of the PSC and Control Corpora.
8.231 Choice of Material : PSC

The compilation of the PSC corpus involved collegtiresearch articles from a selection
of journals, optically scanning and storing themfloppy and hard discs. Although the decision to
use each journal is motivated largely by the cantxreasons given below, specific papers from
these journals were obtained largely at randomveeict expected to represent a large readership
according to the ‘grapeshot principle’: a large @mof texts would represent and interest a wider
group at the same time as being typical of the tfpext read in these journals rather than being
the actual texts read by individuals. The numbeartitles collected from each journal was largely
determined by how many papers were available foln gaurnal, copyright restrictions (such as not
copying the whole journal), length of article, agdality of paper for scanning. The following
working conditions of inclusion in the corpus enestgas the survey continued and as the need for
texts arose, and correspond to a rough combinafitite criteria set out above:

1-Authorial: The corpus should include any reseandftles the researcher had (co-) authored.
Ten articles were obtained this way. One researshbmitted three papers, another two papers
(one in electronic form) and five others submittede each (one in electronic form). Five
researchers did not donate an article.

2-Prestige: The corpus should include any researalticles from journals
that researchers mention more than twice in sumyegstion 5a (articles the researcher has
recently read to catch up on his or her researeld)fi This accounted for 80 of the 150
research articles in the corpus.



3-Centrality: The corpus should include researchiclas from journals mentioned
in survey question 5b (journals the researcher reaently read and considers key to his or
her research field). 36 articles were obtained ftoenADONIS biochemistry on-line catalogue.

4- Accessibility: FAT, JPP and CAR were availablen oMedline and could
be immediately downloaded. Article AC was submittedy a researcher from
Birmingham University who didn’t take part in thergey. This gave 24 articles.

The numbers of articles per journal and the maasaa why the journal was obtained are noted
below according to journal code as listed in th€ FR®ference Lists (Appendix A)

Motivation of Choice of Articles with Numbers of as.

By author: BJ, CC, JCPTI[7, 8, 9, 10], JMC, JNCL, TPS

By prestige: BJP[1-3], BMJ[1-5], CCP[1-16], CR[2]1
IJC[1-25], JCPT[1-6], JOACS[1-11], PAH[1-2]

By topic centrality: BJC[1-11], CL[1-9], JGM[1-9JOCJ[1-7]

By accessibility:  AC, CAR[1-10], FAT[1-10], JPP[1-3

In Appendix A the corpus is documented in termgairnal SCI Rank, percentage size of the
corpus per journal and title of each researchlartithe rhetorical, topical and textual breakdown
of the texts are also detailed below in sectiod &2 the constitution of the corpus.

8.232 Choice of Material: The Control Corpora.

It was decided that the PSC corpus would be sptitonly into topical sections (pharmacy and
cancer) but also into rhetorical sections. Two aheal sections needed augmenting to strengthen
statistical characterisation of TAIMRD sectionspgmvide more examples of phraseology: titles
and abstracts.

Although the original 150 titles and abstracts dfe t PSC corpus are compared
with other rhetorical sections, a subcorpus was ivedr from the freely accessible
electronic index, Medline. The PSC-Medline subcsrmonsists of the first 572 abstracts (a
convenient discfull of 58 332 running words) sedelctoy the keyword ‘cancer’ in December
1993. The subcorpus also includes a separate ftiéhxé &72 corresponding titles (7 626 tokens) for
comparison with the abstracts. The abstracts &rausthor-abstracts, from a very wide variety of
journals (foreign language abstracts were discarded relate to cancer either from within the title
or abstract or from the list of keywords includesl Medline data (but the keywords are also
discarded for this study). The Medline corpus thas the advantage of topical specificity as well
as a homogenous genre. In the data analysis seatgooompare the PSC titles subcorpus with the
PSC corpus as a whole to give a picture of thestlexical items which are typical of titles with
the PSC corpus. These results can then be analgsegl the Medline corpus, since the PSC titles
corpus alone is not large enough to be revealasterg concordance data.

8.233 Preparation of Material: Practical considerst.

When the 80 ‘prestige’ texts had been chosen fa& BSC, they were scanned page
by page using an Optical Recognition Device (ORD)inkdd to an Apple
Macintosh. Copyright restrictions meant that onlyecarticle per journal could be legitimately
copied. The problem posed by the large number ofngls this procedure required was
partly overcome by borrowing journals from the ssbers themselves, rather than the university
library. This had the added advantage that thenpdarcould be said to be ‘lab copies’. However,



because of the complex nature of the field andsthraetimes poor paper quality of journals or
photocopies of research articles, some typograpkitars still remain in the corpus. A particular
problem that accounts for certain anomalies of woanahts is the number of scanning mistakes due
to small print. In many cases, this meant that expental sections had to be discarded. The texts
that accompany tables have been included at theokerdctions which refer to them. Once post-
edited, all the texts were converted to text fifes use on a PC mounted UNIX system for
frequency tests and then ASCII files for the PC mied MS-DOS concordancer (detailed below).

8.24 Constitution of the Pharmaceutical Sciencap@o
8.241 Textual Overview of the PSC.

The PSC corpus consists of 150 research articleisigURoe’s methodology (1993:10) a UNIX
word frequency count (taking a word to consist oy atring of symbols bound by two spaces,
excluding figures) calculates the total word cotmtbe 515 073 running words (tokens). The
number of words is probably exaggerated (therechemical and Greek symbols that may have
inflated this number). A second count by the Waitdhirogram (Scott 1993) gives 499 105 words,
of which 24 253 are different words or types.

The PSC corpus is split into rhetorical sectiondb@enres if abstracts are considered as such) of
which UNIX wordcount calculates the following prapons (adjusted to take account of
overlapping such that percentages are percentafyesfother texts that share the same format):

Subgenre Total Tokens % of PSC corpus.
T-Title (150) 2123 0.5
A-Abstract (150) 29 283 6.6
I-Introduction (150) 60 809 13.7
M-Methods (125) 113 089 25.5
[MR-Methods/Results (3) 3 207 (32.0)]
[E-Experimental (21) 30 759 (47.0)]
R- Results (120) 123 084 27.8
[RD-Results/Discussion (27) 37 372 (46.1)]
D-Discussion (125) 114 205 25.8
[C-Conclusions (4) 1022 n/a]
[S-Summary (1) 120 n/al
Total (TAIMRD only) 442 593 100%
[Total (all sections) 513 931]

Hybrid rhetorical sections which replace the fuoictof two separate sections occur in a portion
of the corpus (Methods/Results, Results/Discussidbhgy have a percentage based on the total
number of texts that only have those sections @fenth termed MR-

sections, RD-sections) and although these figuneggest they are large sections, they
are proportionally smaller than the correspondiong-hybrid sections when these are combined.
There are hybrid rhetorical sections in 30 artidsswell as 9 non-hybrid articles which include
additional experimental sections. Nine of the 30-$§dotions are accompanied by experimental



sections. Experimental sections occur almost alwagbemical and pharmaceutical papers (with
the exception of TPS). RD-sections occur mostlgancer research and microbiology sections. MR
and RD sections are usually indicative of an ‘am@dkd’ publication or communication, especially
in microbiology.

The relative sizes of the rhetorical sections, all as the element of overlapping (for example,
some articles having RD and E-sections such assthectural chemistry JCPT) means that
statistical comparison between rhetorical sectidiecomes complicated. Since Experimental
sections never replace Methods sections, and amghlp equivalent, these are conflated to M-
sections (making the combined section 28.5% ofcibius). RD-sections however do replace
separate Results and Discussion sections (inclglibgumed Conclusions and a Summary). For
the phraseology hypothesis, however, we look ohly A | M R and D sections, bearing in mind
that the control corpus would be used in conjumctigth Titles and Abstracts.

In terms of impact, coverage and prestige (wheree thatter term simply
denotes popularity among the expert informantsy, $CI index indicates that some journals in
the corpus do rate very highly in a list of 8 OQfurpals, but not necessarily according to
the classification obtained from the survey (‘pigistis’ journals are underlined for comparison ):

Table 1 SCI Impact Ratings of the PSC Journals.

Journal Name SCI Rank (1988) Journal Rank (1988)
BJP 84 CAR 326

AC 93 BJC 340

TPS 94 CC 361

JOACS 113 JCPT 370

CR 132 JOC 394

BJ 152 JMC 397

1IJC 226 TL 476

BMJ 232 PAH 516

[JNCI, CCP, CL, FAT, JGM and JPP are not withinfirng 600.]

It is surprising that CCP (Cancer ChemotherapyRimakmacology) is not a ‘very high’ prestige
journal : it was mentioned by researchers from lsidles of the department as a key link between
them, as the title of the journal suggests. In sephrelating the PSC corpus with its discourse
community, PSC includes many high impact journate] has quite a specialised coverage with the
exception of such ‘introductory’ articles as TP$ &#mose in the BMJ.

8.242 Topical Overview of the PSC.

Having compiled the PSC corpus, the next stagelwegochecking the topics of the papers with
the researchers to determine the exact fields wedbin each paper. Two researchers (one from
each main division) helped to classify and glosshal research articles in the PSC according to the
following research specialisms:

Oncology (Cancer Research Total=83 articles)
Chemotherapy: 26 Chemico-toxic effects on cancer.
Carcinogenesis: 18 Processes that activate cancer



Histopathology: 12 Metabolic effects of tumours.

Immunohistochemistry: 11 Organic resistance toouwirs.
Cytogenetics: 10 Genetic characteristics of cance
Cancer Epidemiology: 2 Population study of cawvgenesis.
Radioimmunology: 2 Radio-toxic effects on tumours.
Histology: 1 Organic properties of tumours.
Immunology: 1 Organic resistance to tumours.

Pharmaceutical science (Medicinal Chemistry Total63)

Structural chemistry: 18 Processes of chemidalaction.
Organic Chemistry:15 Functions of organic computsun
Toxicology: 13 Effects of drugs on metabolism.
Pharmacology: 9 Effect of drugs on disease.
Enzymology: 8 Organic compounds in the metabulis

General Medicine (Total=4)

Epidemiology: 1 Population study of disease.
Gynaecology: 1 Population study of fertility.
Patient Care: 1 Hospital management of disease.
Virology: 1 Population study of rubella virus.

The corpus thus has a strong cancer research Bi%% (of the PSC), covering a
range of probably the most important cancer speoial, from descriptions of the problem
to testing biochemical solutions to the problemefobtherapy and immunohistochemistry), the
latter forming the larger part of the cancer resleadivision. The pharmaceutical sciences part
of the corpus (63 articles) is more general, cogpgerhaps a fraction of the diverse specialisms of
the field, with very general fields such as ‘stiuat chemistry’. The pharmaceutical side can be
seen very much as a ‘satellite’ topic with indirkgks, as set out in the survey, with the problem
cancer research and disease in general. As caeheis Appendix A some journals are topic-
specific being mostly pharmaceutical and low img@&iP, CCP, FAT, JCPT, JOACS, JOC, JPP,
PAH) while others have a range of specialisms (BRUZ, CAR, CL, CR, JC, JGM) and tend to
be high impact cancer research / microbiology jalsn

The British Journal of Medicine was one of the mdsivoured journals, (more
than five mentions). No examples of BMJ papers oamncer were available, so five
random papers were included as examples of thegenr

8.3 Corpus Typology.

Having set out the basic internal structure of RIS corpus, it is now possible to establish how
the corpus (and its control and subcorpora) conspace other corpora before the analytical
methodology and the analysis of the corpus can pd&kee. This is essentially motivated by the
desire to account for context in the corpus at game time as providing data for comparative
studies to judge any findings in relation to therpora.

Atkins, Clear and Ostler (1992) have set out arnaxwy of corpora for the description of the
International Corpus of English. In terms of thedrpus typology (1992:13-14), the PSC corpus is
a monolingual, composite full-text corpus. Althoutgrminological data can be gathered on the
specific area from the corpus, the corpus is ngged for terminological use and thus the PSC is
for ‘general’ use. Atkins et al. consider a corpisch has a 'shell’ representing the rest of Ermglis
for Technical Purposes and a ‘core’ representiegctimmonality of the language. The PSC can be



considered to be its own ‘central’ corpus and ¢mlby in relation to the PSC-Medline subcorpus of
subject specific (cancer) titles and abstracts. él@r, at the beginning of the characterisation of
the corpus a statistical comparison is made betweén the PSC and the original Cobuild corpus
(17 million words) to determine general lexicalféiences as though the Cobuild corpus were
a ‘core corpus’ applicable to the general languagiger than for specific purposes.

8.4 Text Typology.

Atkins et al. (1992:15-19) also propose a typolabtemplate to establish the various biases of
the corpus. They reject the idea of an intuitivaldmced’ corpus on the basis of extra-linguistic
features, if only because even if criteria couldalgesed, it is impossible to impose balance at the
beginning of the corpus building process. Enkvikd64) provided an early characterisation of
context that has become a model for corpus lingsisEnkvist differentiates between textual
context and extratextual context. Textual contegludes the traditional linguistic levels together
with the format and outer appearance of the texrafextual context consists of the period, type of
speech, literary genre, participant relationshgx, fge, class, status, common stock of experience,
context of situation, and physical environment.

In terms of Atkins et al.’s typology, the PSC isvatten-to-be-read, multi-person, prepared set
of periodical texts:

- PSC ‘style’ is clearly ‘academic scientific’  @npresumably varies according
to internal factors such as coverage. - The ‘gemse’ ‘research article in the pharmaceutical
sciences’ but because of varying reader motivatigmowsing, reference indexing) and of
variations in format and text type (communicationguasi-reports, experimental reports,
introductory essays) the term 'research articleverts a wider range of texts than originally
conceived. Elsewhere we have occasionally useetime to-genre for these, and rhetorical section
or subgenre for such texts as ‘introductions’. uriEtion’ would be an oversimple category:
although the PSC may be covered by such terms rdsrrative, persuasive’ rather than
instructional. - As for ‘setting’, while belongingstitutionally to education, the PSC clearly
is based on a ‘scientific research’ setting, intlgdlaboratory use with the other contexts where
the research articles are consulted. - ‘Topic’ besn set out above, although the statement "This
text is about X" with possible responses "scieto@ogy, chemistry. etc." Atkins et al. (1992:17)
reveals the difficulty of separating topic from eoage. - ‘Technicality’ is defined as: "based on
degree of specialist/technical knowledge of thédautand target readership/audience” and is an
external variable: the PSC is technical as opptsedmi-technical or general.

Details of ‘authorship’ such as ‘authority’ are wynknown for the texts originating from
the survey, and other factors are largely unknawany of the names indicate that the majority of
the texts in the corpus are written by teams of-mative speakers. Despite the large number of
multiauthor texts, there is no evidence to sugdbat single-authorship is indicative of topic
coverage or authorial authority: single author papeC and TL are very specific and written by
post doctoral research fellows, CC is a speciafp&cific single author text by a senior lecturer,
and TPS is a more general text by a professor.

8.5 Text Analysis.

The preparation and compilation of the PSC corpsisessentially where methodology
and analysis meet: by the procedures adopted toraatease the PSC texts an
implicit analytical scheme is already being mappetl In this chapter main analytical procedures
are detailed in order to leave the linguistic asiglyproper to the data analysis section of thaghes
(Partlll:  Chapter 11). Here type [/ token frequencgomparison with Cobuild



frequency lists, statistical comparison of diffaremhetorical sections and other basic
computational procedures are set out.

The procedure used to prepare and compile the P&Pu<g is similar to that used
in the compilation of the Cobuild dictionary (Kriggmurthy 1987, Clear 1987) and
has been broken down into a series of computatisiaps by Roe (1993:10-13) on a
UNIX based system called the ASTEC suite and latlmveloped for the WINDOWS
environment as the Aston Text Analyzer (ATA). Bunhg1992:21) describes UNIX in terms of
libraries of routines used for common proceduresat thcan be integrated into a
common environment. While this makes the ASTEC yamimalextremely flexible, commercially
available programs emphasise the presentation td @dich is an important consideration
in concordance analysis. Further steps in the aisalgs well as comparison of the rhetorical
sections were thus carried out later by an MS-DO%seld collocation program
(Microconcord: Johns and Scott 1993) and the WIND®kased wordlist compiler (Wordlist:
Scott 1993). The differences in operating system tfeese various programs, their varying
definitions of what is an acceptable and unaccéptabken’, and textual changes of format
in converting the PSC corpus for these systems méaat consequent differences in
word frequency lists must be taken into account.

8.51 Stage 1: Analysing frequency.

The main justification for frequency lists in thishesis is the capacity of the
computer to statistically indicate the most salidexical differences between two texts or
corpora, thus indicating in a replicable way whéne analysis of phraseology can take place.
In ASTEC a frequency list is first created for tkdole corpus. The definition of a word
or token according to ASTEC is "a sequence of fettdbounded by spaces, within which
the sequence letter/hyphen/letter and/or the segulkatter/apostrophe/letter may occur more than
once." (Roe 1993:5). Wordlist gives the followingrgentages of the PSC corpus for the first 10
items in Cobuild and in the PSC for comparison:

Table 2: The Wordlist top ten lexical items in thePSC and Cobuild corpora.

Rank Item Tokens PSC % Cobuild %.
1 the 29 122 5.8 6.1
2 of 21 309 4.3 3.0
3 and 14 610 2.9 2.8
4 in 14 349 2.8 1.8
5 a 8 631 1.7 2.4
6 to 8 125 1.7 2.7
7 was 6 146 1.2 1.0
8 with 3543 1.1 0.6
9 for 5224 1.0 0.8
10 were 5162 1.0 0.4

Already clear differences between the highly spsad corpus and the general corpus can be
seen, especially in the sharp increase in the ptiopoof prepositions other than to in the PSC
which have been found to be indicators of intengstdifferences in phraseological patterns
(Gledhill 1995). It is interesting to note diffec@s with the original Cobuild list (Roe 1993,
Sinclair 1991) such as the drop of that at rarfkaidk 12 in the PSC with 3 359 occurences), and
the loss of it at rank 8 in Cobuild (but down tmkadl in PSC with 1 006 occurences). Also the



decrease in the use of the indefinite article gceable, even with the possible increase in thee us
of the letter in other contexts in the PSC corpus.

The ASTEC frequency list gives a more global viewhese figures by comparing the relative
frequencies of the PSC corpus out of 10 000 wihralar 17 million word Cobuild list. This gives
two specific results. The ‘COMMON'’ list containdist in descending order of relative frequency
(per thousand: effectively the equivalent of a patage) of each item in the PSC and a figure
indicating the relative frequency in the Cobuilst.liFurther down the list a clear pattern emerges:
clumps of words are very significantly associatethvihe PSC corpus (between, human, table,
using, results, both, study, shown, protein, ob=®rDNA, data are all at 0.14% or more compared
to their occurrence in Cobuild: 0.7% or less. Otherrds are biased to the PSC, but not
as significantly: of which the most frequent aré: and, in, was, with, for, were, by, cells (0.6%
versus 0%), at, from, or, et al., these, afterp,afmice, activity. Conversely, Cobuild- oriented
words include: the, a, to, that, is, as, on, targ, be, not, which, an, have, it, all, has, bthen
After these items the list clearly separates PSénted words (with high percentages on the left)
from the Cobuild oriented words (higher percentageshe right). While this list contains the most
common items, the PSC ‘Salient’ list contains tingt fL00 items that occur most frequently in the
PSC corpus relative to their occurrence in Cobdilde PSC salient items: of, and, in, was, with,
for, were, by, after are studied in particular ddiacause they are salient to particular subgenres
The items the, to, that, is, this, be, not, halle has, but are also salient to subgenres - bcant
be seen from Table 2 that they are globally morngicy of Cobuild than of the corpus
in general. We expect this to say more about tlatioa between the rhetorical section and the rest
of the corpus than between the rhetorical sectmh@obuild. Since the type of analysis these lists
allow is restricted by the rhetorical and topicetance between the Cobuild and PSC corpora, the
results are taken into account as secondary ewdfarcthe main methodological impetus of the
thesis: the comparison of rhetorical sections. déone very high frequency words we compare
patterns in the PSC with the Cobuild 1995 dictigres an indicator of ‘the general language’.

8.52 Stage 2: Determining salient items.

A salient item is a word that occurs significantipre in one text (or part of a text) than it does
in another. Using the Wordlist program we selestdethe most salient items from each subcorpus
in order to examine their phraseology. Before dbsay how this done, we need to emphasise here
that for maximum coverage we select the ten madsirdggrammatical items from each subcorpus
wordlist. The rationale for not studying simply tim@st salient items in any lists is set out later i
section 8.6 and again in Part lll: data analysi® ¥so signal here that all types of Methods,
Methods/Results and Experimental sections are awedbior the purposes of analysis but Results-
Discussion sections are kept separate from thelRResubcorpus and the Discussion subcorpus.
Results-

Discussion sections are taken into account in thésscs for the whole corpus but are not
the subject of phraseological analysis in thisithds would be for a future study to determine to
what extent phraseology in RD sections is more ess| characteristic of R and D
sections separately.

The Wordlist program compares proportional listsdenéor each rhetorical section of the PSC
corpus, weighing the frequency of words in eachdgainst the proportion of the corpus made up
by the subgenre, and prepares a list of saliemhsitéor that rhetorical section. According to
Wordlist here are the proportionate sizes of thetrmoportant rhetorical sections:

Table 3. Subcorpora compared in the Wordlist analyss.



Subcorpus % of PSC Tokens

Title 0.5% 2127

Abstract 5.8% 29 136

Introduction 11.8% 59 724

Methods 27.5% 137 161 [=M+ MR+ E ]
Results* 25.8% 119 746
[Results-Discussion* 46.1% 36 647]

Discussion* 24.8% 114 829

Total PSC 100% 499 370

(* % adjusted to compare only with texts of saniformat).

Wordlist then compares the word frequency listadresection with the whole corpus (or part of
the corpus if comparing R- and D-sections) givingh&square score of significant difference (as
described by Butler 1985:176). This is obtaineddlwding the observed frequency of the word in
the sublist by the observed frequency in the wiR8€ and multiplying by the expected frequency,
a proportion based on the size of the subcorpasivel to the PSC. The results of the most
statistically significant salient items for eacletdrical section (termed title-, abstract- saliésrins
etc.) are listed in Appendix C. We have only listeé first and last pages of these: a wordlist
comparison compares every word and these listst@oelong to be included even in the

Appendices. To demonstrate the use of these wstg] here is a selection from the most abstract-
salient items in the corpus:

Table 4: from Wordlist : Abstract-salient items in the PSC.

Rank Word Freq.in Abstract PSC Freq.(%) Chi2 p

31 but 67 (0.2%) 663 18.1 0.000
32 immortalized 13 (0%) 69 17.9

33 showed 43 (0.1%) 375 17.4 0.000
34 increased 43 (0.1%) 376 17.2 0.000
35 interval 12 (0%) 56 16.9

Near the bottom of the list in Appendix C, immotael is the 32nd most abstract-salient item
(by virtue of its observed frequency in the abgt(d8) divided by its observed frequency in the
PSC (69)). But its occurrence is not statisticalgnificant when the size of the abstract corpus is
compared with the expected frequency in the als{the chi-square is shown but as it is not
significant the p score is not shown by Wordli€h the other hand, but is the 31st most abstract-
salient item, the first grammatical item on the #sd has a chi-square score of 18.1, which at 1
degree of difference (Butler 1985:176) places ieresbelow the 0.1% level of ‘very highly
significant’ (5% is usually regarded as significaand those items with a p = 0.000 score in the
lists are thus considered very highly significaitjordlist also signals words that are important to
the corpus as a whole by showing their percentageis greater than 0.1% (in the case of but
0.2%). In fact, the occurrence of immortalized @& of 69) is significant, as is the occurrence
of interval (12 out of 56) but from the Wordlistbtas it can be seen that there is a statistical cut
off point in terms of items that are too ‘small’ twunt compared to items from the whole
corpus: for abstracts it is 90. This means thatlevitems with less than 90 occurrences in



the PSC may be abstract-salient, they are not qaverscore. The last page of the Wordlist results
is also included for each subcorpus because tHisates the items that either do not occur in the
particular subcorpus or are very significantly agp of that subcorpus. These data are considered
in Part IV: Conclusions.

As internal measurements of the relative distrdoutf words in the corpus the Wordlist results
serve as the basis for deciding which phraseolbgiatierns are to be analysed. The assumption
here is that a significantly frequent item is likéb play some role in a phraseological patterre Th
assumption is also that the significance of an iterane part of the corpus may be typical of that
rhetorical section, although clearly an analysishefuse of the word would need to be undertaken
across the corpus to rule out overgeneralisatiotheory, a word may have a constant distribution
throughout the corpus, but a different phraseokdgoattern in which case one can only hope to
find the different patterns through analysis of titber words. Generally, comparison with the
Cobuild list should indicate which items have sawle to play in the corpus (by their presence, or
by another phraseological pattern in their abseaselell as indicating whether items that do not
have a significant role to play within the corpus generally also constant outside the corpus.

The subcorpora-salient items that emerge from tloedWét analysis are set out in Part lll, the
data analysis section. This is partly becausetypes of item chosen were grammatical items
rather than the most salient items. The rationale this is set out later. Here we list the
grammatical items that emerge as salient itemgcatidg by code their original subcorpus (some
items, like ‘both’ or ‘this’ are listed in their nsbfrequent word class as observed in the corpus):

Auxiliary verbs (11): was (A, M), did (A, R). been (1), has ()ave (I, D), is (I, D), can (l),
were (M), had (R), be (D), may (D).

Prepositions(11): of (T, A, I), for (T, M), on (T), in (T, AR, D), to (I), at (M), from (M), after
(M, R)

Determiners (8): these (A), such (1), each (M), no (R), thg, @ (R), our (D), this (D)
Conjunctions (5): and (T, M), but (A), that (A, D), both (Akhen (R)

Pronouns (4): there (A, R), who (A), it (I), we (I, D),

Adverbs (2): then (M), not (R, D)

Of 57 possible items, some words salience in i@ subcorpora means that
the analysis covers 38 items. This allows for som#egree of analysis of
phraseological distribution across the corpus:bibieaviour of ‘in’ for example, can be analysed in
titles, abstracts and results and discussion sectio

8.53 Stage 3: Concordance analysis.

The first step in recognising patterns in the cerjguto create a computer readable index of the
location of every token in the text. The next steplves an alphabetical sorting of the index file.
Patterns are made easier to see by placing eandesof a word and its context in the centre of
the computer screen (the ‘concordance’) and seaydar patterns by, for example, changing the
concordance so that words to the left or the rigitg listed alphabetically. The advantage of
Microconcord is that patterns are outlined in coland can be arranged so that the listing is
alphabetic for example for two places to the leff then three to the right, highlighting patterns
over a long range and permitting the analysis amting) of collocational frameworks (Renouf and



Sinclair 1991). Here is an example from an ordex@gcordance of the word of elicited from the
Medline title corpus where the left hand patterrs wevealed first; then an ordered listing is edidit
for one word to the right:

Table 5: Selection from an ordered concordance aff.

Anesthetic management of a patient with Bestteyndrome.
The neurosurgical management of brain metadiasiscolorectal
Psychological management of breast cancer patierat group. ort review.
371 Management of chemotherapy-induced neeitriogse
Teicoplanin in the Management of Febrile Episddeseutropenic
Ch resistance in the management of head and medec
ent trends in the management of invasive l@adencer.
urrent trends in the management of localised ptestancer.
irradiation in the management of patients witbrl metastases:
interdisciplinary management of retinoblastoma.

Diagnosis and management of salivary dysfonc

Clearly, the expressionmanagement af is an important way of introducing the concefpa
specific treatment of disease in the title (at teascancer research). It constitutes a 'expression
because regular topical patterns and deviation®s fitee pattern can be seen around it: firstly it
allows expression of general approaches: currentr in, diagnosis and... as well as histochemical
approaches: Treicoplanin in, irradiation in, remise in and the expression allows precise
modification which signals methodology: anesthet@yrosurgical, psychological. Similar
modification of the type of cancer is also involvedhe right of the expression and these could be
said to be typical processes of inclusion of methagly and precision of problem in the noun
phrases of titles.

This kind of analysis forms the basic methodolo§yhis thesis, particularly Chapter 11. The
advantage of this visual analysis is that it revgadtterns that may not easily be revealed by
automatically derived collocation counts. Havingntlfied a pattern such as management of, it can
be seen that the expression is semantically madifiea topic that is only intuitively accessible: a
statement of the disease or its symptoms (X cape#ients). In particular, concordance analysis
captures groupings of low frequency items or itevhgh would not be automatically associated
with the keywords such as dysfunction, pain, matast neutropenic secretion.

To signal where an intuitive reading of the conemwk has revealed a pattern,
a semantic covering term in brackets (disease Yused. Frequently observed collocations
are underlined (management of), indicating thay tae linked with no intervening elements (and
bold items indicating PSC salient items) or < 4irwlicating that they are statistical collocates but
may have other elements between them: managemett (o&ncer). Optional elements can be
indicated by a < / >. Thus the phraseology reveakdve can be denotated by the three line
formula:

Left Context: (general empirical approach) / (sfieempirical approach) /(treatment-
related drug X) in the

Collocates: management of
Right Context: (part of body) (cancer) / (diseasg(8ymptom)
In the phraseological analysis section of the thé$iave used four major semantic categories:

research, clinical, empirical and biochemical, wartain further subcategories. | have used the
symbol X to demonstrate the many types of treatmaated names of compounds and Y for many



disease-related items. In order to make examplexaessible as possible, an optimum of five
concordance lines is shown for each pattern idedtif

8.54 Stage 4: Calculating collocation.

All words that co-occur within an arbitrarily deteined distance or span of the node are termed
collocates, and collocation is seen as the frequetb which collocates co-

occur with one node relative to their frequency adllocation with other nodes. All
that separates collocation from mere word coocagrenms the statistical level at which
the researcher is happy to say that the cooccuwreacnot accidental. Sinclair (1991:68)
exemplifies this by noting that the independentbpiulity of ‘set’ collocating with ‘off’ in the
Cobuild corpus is just one in a million (1 855 arstes of ‘set’ plus 556 instances of ‘off’ in aalot
of 7.3 million words). Yet the actual frequencyaaflocation is around 550 instances (that is: 70 in
a million). The expression ‘set off’ can thus ba&sidered a significant collocation (1987b:153).

For our purposes, collocation is a statistical pime@non of language that can be used to justify
the identification of patterns by the analysis ohcordances of a specific context. For example, in
the Medline control corpus, management was fountoktaot only a frequent but also a significant
collocate of of. Of itself was a significant word titles when compared with the rest of the corpus.
Thus the justification of analysis of the initiadde (of) and hence expressions in which it plays a
role, are based on some comparison with a norm.tdine ‘statistical collocation’ is thus seen as
the statistical justification for the assignmentpbiraseological patterns. The term ‘phraseological
collocation’ is used to signify patterns that a significant or even frequent by themselves but
are visibly (or intuitively) part of a pattern, $ucas the pattern (empirical process) in
the management of +(disease Y).

A built-in assumption of statistical collocationttgat the closer collocates are to their nodes, the
greater the collocational force between them. Tl led to dispute over the amount of cotext (left
or right of a node) that should be taken into aotown the grounds thatif, as Sinclair
demonstrated, collocates are not independent Vesiathen there should be some systematic
approach to determining statistical dependence.ef@éiy, phraseological methodologies either
treat collocation as directional (either left of rayght of the node) or informational (collocate® ar
calculated for both sides). They also vary in th&ug they assign to the position of the collocate.
Thus a different value can be either assignedlpt@l each position of each collocate: first left,
second left, first right, second right and so anaesigned globally to a collocate regardless of
position or span. The collocation programs usecthiis thesis provide a range of means of
calculating frequency of collocation (to a spant&f) and position of collocation (to a span of
three):

Microconcord: Short range (3 x 3) globalised cadditien (either informational or directional)

Astec: Short range (3 x 3) localised collocatiomgctional only)

Wordlist: Long range (10 x 10) globalised colloocatieither informational or directional)

Each of the programs has statistical and analytedvantages and drawbacks. Astec’s
SYN program calculates collocations for all itenasthe left of the node and the right of the

node separately for a span of 3 x 3. Thus theliirstfor of from the PSC corpus is:

the (174) a (134) the (574) of  the (354) of)(&734)



This is useful for determining whether some coltesaare distributed according to position and
further programs allow for a distributional ana$ysicross several texts (the UNIX DIST program),
but this does not give an immediate pattern that loa followed up by closer analysis of the
concordance. Microconcord on the other hand, gaepsl value to collocates up to a span of 3 x
3. Thus, in the PSC Medline corpus, the first tHedecollocates of of are the (100), and (59) and
cancer (41) while right collocates are the (78)ean69) and in (63). The program gives at the
same time a view of the main concordance and thedtext, allowing an immediate overview of
phraseological patterns in which a word may be Iwvea Wordlist calculates global collocation to
a wider span of 10 x 10. The results are more diggethan those of Microconcord, as shown
below:

Table 6: Collocates of of ina 10 x 10 span, acabng to the Wordlist program.

Collocate Frequency of Frequency of
left collocation.  right collocation.

of 1421 1451
cancer 1203 1295
in 1208 1251
the 1156 1116
a 492 447
with 376 392
breast 279 328
for 359 229
patients 254 258
cell 259 231
human 175 259

Some patterns appear to be established even aoksa wide span (of +breast, of +human)
which are intrinsically interesting. The prograrsahllows for a distributional analysis not across
several texts but within a text, giving a ‘bar codé¢ the cooccurrence of up to three items.
However, despite the intuitive satisfaction of acwting for alarge area of collocation, other
significant patterns that are derived from concoogsanalysis such as in the management of are
obscured by the wider span. Work is currently iogoess on programs that may take account of
this for larger spans (such as Scott's Wordsmrgonal communication)). For all the collocation
programs, therefore, it is necessary to establisinethod of determining which collocates are
significant and which significant collocations rendhe most interesting phraseological patterns.

In his own collocation program, Clear (1993) takesindow of 5 words i.e. a span of 2 x 2 (two
words to the left of a node, the node itself, twards to the right of a node) and does not take into
account whether items are left or right collocatbgey are all calculated together. Clear uses two
principles of information retrieval from corporareRision is the measure of how successfully the
system retrieves interesting data. Recall is a oreas how much interesting data is actually found
and how much is lost. Clear (1993:288) argueswiige precision is best illustrated by the mutual
information (MI) score, recall is best illustrateg the t-test. Phillips (1985) and Smadja (1993a)
aim at a total collocational description of a carpand thus recall is an important concept to them.
For the purposes of this thesis, however, precigoa sufficient measure of the significance of
what Clear terms mutual information. Atkins, Calol and Picchi (1992) define
mutual information for collocation as the logarithito base 2) of the observed cooccurrence of
a collocate with a node divided by the independerttbability of either meeting by chance
within the corpus. The result is squared to giv&eadily increasing logarithmic MI score, where



the highest scoring items are considered the ngoibtational’. The following table illustrates the
fact that highly mutually informational collocatde not correspond to the most frequent collocates
(here the collocations are derived from Microcodgor

Table 7: Mutual information (MI) of collocates of the word of from the Medline
titles subcorpus.

Collocate Corpus Frequency MI score.
Rank. of collocation. Log P(Obs/Exp)2.
presentation +of 10 7 8.4
department +of 17 10 8.0
concentration +of 34 17 7.6
majority +of 13 6 7.4
significance +of 24 10 7.2
died +of 28 10 6.8
management +of 43 15 6.8
of +patients 11 24 2.0
of +of 2 85 1.7
of +was 9 16 1.4

The MI score also reveals patterns that are intiages themselves: it is only until the bottom
half of the MI table for of (see the Analysis sentil1.1 and Appendix C for full details) that right
hand collocates appear, suggesting that the usef o largely motivated by a limited set of
research-activity or empirically oriented words elik presentation, department, majority,
measurement which are then qualified by a largses $ggnificant group of semantically more
concrete items like (disease Y, cancer X, patig¢nAll of this, of course, can only be relatedhe
corpus in question: thus collocational resultsem®med to be characteristics of, in this cages tit
in a cancer research index. In fact, this exanlplistiates the fact that frequency and significance
only tell half the story: there may be collocatibpatterns to be discerned in the less statisyicall
salient parts of the table.

In addition, Smadja (1993a, 1993b) has argued dheh analyses are statistically flawed, and
his own analysis calculates different positiondlea of collocation for a span of 10 x 10. While
the statistical relevance of this is not in douibthas to be noted that Smadja and others’
collocational analyses aim at total collocationahlgsis without relating collocation to rhetorical
usage and thus have a different methodological esiptihan the programmers of Microconcord
and Wordlist. Also, very low frequency items thayrhave a common semantic relation in a
pattern would still not be identified by Smadjastal’ collocational analysis. For this reason,
collocation is seen as essentially phraseologigathis thesis, while statistical collocation is a
methodological indicator of more complex patterrsalr require contextual analysis.

For a number of reasons the MI score is not usdthignthesis. To begin with, we used fifty
collocations of ‘of’ to arrive at the above tabllewe analyse ten items from each rhetorical sectio
we would have to calculate a large number of calies for each of the 60 items: that means 3000
(60 x 50) two word combinations. But we are intexdsin longer collocational patterns than 2
words, and this is not mathematically accurate it MI test. Another problem of relying on
collocational counts is that some word usages (asdhe statistically significant use of but in the
abstract) are significant yet have few short rangkocational properties. Kaye (1990) suggests



that sampling be carried out over alarge amountea&f to include discussion of long range

collocation such as so ... as. We are lucky in thdh a relatively small corpus, all of the

occurrences of an item such as ‘of’ can be analyEbd fact the even the highest frequency items
in the corpus display remarkably stable collocaloproperties makes this task easier. To
summarise: in this thesis, frequency and concoelamalysis take precedence over collocational
lists, and significantly salient words (such as )butare analysed according to

phraseological rather than statistical data.

8.6 Phraseology and grammatical items.

This section ends this chapter on data collectysditing out what methods should be used for
the analysis and classification of collocation ono#tocational patterns have been established. We
then attempt to justify the analysis of salientngnaatical items rather than the analysis of any
salient items.

The variety of collocational analysis in literanydalinguistic computing leads to a wide range of
applications and ways of seeing collocation. Foanegle, Ide (1993) uses semantic images
produced by concordancing to study the progressiodifferent scenes in a poem. Miall (1992)
uses a similar method to calculate changes in catilons over 10 sections of a single text.
However, as mentioned earlier, collocation has baest widely analysed for lexicography, and it
is this tradition that this thesis must take intoaunt. Lexicographers for the first edition of the
Cobuild dictionary classify the word into its tradnal word class, look at its principal meaning
according to context and consider any regular nmggnit forms when in close association with
other words (Sinclair 1991:72). Word meanings fog tictionary are sorted into broad group of
senses, while phrases are also assigned to serkestaes in the dictionary. The general syntax of
the word is noted (Clear 1987), for example whethe® word is typically followed by a
certain semantic or grammatical class of verb, thée field of the word and its
stylistics and collocations are noted. This can deen as a classic approach to collocation:
applying traditional grammatical description to mgwliscovered phraseological patterns that are
said to be typical usages of lexical entries. Tiesa methodology that has been seen
to function well for lexicography. But as has beeeen, the data very often contradict
previous grammatical statements or create new getioah principles that do not fit
the existing paradigm.

Given the emphasis in this thesis on textual andtapi®rical reformulation
of information, established systemic descriptionis tke language would be appropriate to
the phraseological patterns that emerge from tipuso These can be related to patterns found in
the reformulation hypothesis (such as complex paege and grammatical metaphor) while more
localised processes (such as the salient use of tifles) can be associated with the process of
nominalisation and terminology-building. Of courses stated above, some findings may also
challenge the systemic paradigm. The concept abg#i or 'group’ for example, may very well be
hard to apply to all the patterns we find in thepes (as seen later). One aim is to establish the
broadest systemic principles of the corpus on #sesbof the most frequent patterns. But these
principles are also related to the writers’ inféeatetorical aims (emphasis of result, evaluatibn
previous findings and so on) where these appednéantext, and there is thus the possibility of
establishing a series of interrelated choices fibrat a rhetorical system of preferred expression in
the texts. Some rhetorical goals are evident froentext and can be related to Swales’ rhetorical
moves. Others are more subtle and depend on th&oposf a posture in its textual context
(preceding results or following them, etc.).

A final issue that has to be addressed is whetheaterns and words are to be equally valued
in the analysis, and whether it is economical tte raut high frequency words as in other
collocational studies. It has already been sugdetstat even if a word is particular to a rhetorical



section, then its usage should be explored in thhpus as a whole. On the other hand, this cannot
be done for each significant item. One solution rhayto take a sample of high, middle and low
frequency items and study their phraseology. Howetes would obviate the advantages of the
Wordlist keyword comparison. It is also unlikelyathmiddle and low frequency items would be
equally distributed throughout the corpus and therstrong evidence to suggest that even high
frequency items are unevenly distributed acrossdipus (as set out in Appendix C).

Previous studies have claimed that high frequeterys are stable in use and meaning across the
types of language and the assumption is that awiford is stable it is a 'grammatical item’ or a
‘function word’. Sager et al. (1980:238) charactera descending type / token ratio with increasing
levels of specialism in technical texts, that i tost frequent words in the language account for
proportionally less of the total vocabulary of L&Rts. They assume from this that high frequency
words are of little use in the analysis of spedaiguages. Phillips also discriminates against
‘grammatical items’, distinguishing them from "dars of local meaning in text" (1985:66). There
are obvious reasons for this in an automatic arsabfsthe transparent semantic structure of text,
but it is clear that some phraseological pattem#live quite specific semantic content that
is distributed among its constituents (as in theecaf phrasal verbs such as set in, set out, set
to) and thus the idea of meaning construction tinophraseology and metaphor is obscured
and perhaps distorted by low frequency items whesee general or even overriding concepts may
be omitted from the analysis.

The role of high frequency items in the cohesivstay is has been assumed to be minimal.
Conjunctions and complex expressions of cohesienckrarly cohesive. But Halliday and Hasan
(1976:290) claim that high frequency lexical itemugeh as go, man, know or way "can hardly be
said to contract significant cohesive relations;awse they go with anything at all.". Even given
their quite different view of collocation to the epresented in this thesis, when Halliday and
Hasan claim that "the higher the frequency of &chdxtem... the smaller the part it plays in leatic
cohesion in texts" they must also assume that dlokess items are of little interest in the meaning
creation of the text since this is at least ondhef functions that Halliday and Hasan assign to
cohesion.

In contrast, Ljung has argued that closed classnsteare as revealing as open
class items (1991:254). So-called ‘closed clasang have been seen to play an important role
in expressions and mechanisms of metaphor andmafation. and it has also been seen (Francis
1993) that the difference between ‘grammatical’ dexical’ items has become blurred, especially
from the lexicographers’ point of view. While recuging the differences between high frequency
and low frequency items, a conscious decision &yae grammatical items is undertaken in the
data analysis and the reasons for this are sebelotv. The priority is also to analyse all items
equally, especially the phraseology of items tmat@nsidered significant to the rhetorical section
or corpus in which they are found. This means #tdaimes verbs of different tense or number are
analysed separately, and surprisingly they are shtov differ in phraseology. This issue is
further discussed in Chapter 11.



PART IIl: DATA ANALYSIS

In the following three chapters the data obtainedr fthe two specific
research hypotheses (Chapter 6) are analysed aggaodthe survey and corpus methodologies set
out in Chapters 7 and 8.

CHAPTER NINE: Reformulation in Pharmaceutical Sciences Articles.
9.0 Reformulation in rhetorical sections.

The aim of this thesis is to explain how the autbforesearch articles constructs a new claim in
the course of a scientific research article by esipy the development of discourse signalling
throughout the various sections of the article. @@ 9 and 10 attempt to test the reformulation
hypothesis:

New cancer research ideas are created by the dtimraof two textual processes:
1) grammatical metaphor and 2) discourse signa(jiogture).

The survey (Chapter 7) has set out what constittesriginal contribution or claim according
to authors, readers and journals in the pharma@gtiences. Here, the new claim for each text is
discussed using two linguistic elements of refoatiah introduced in the literature review
(Chapter 4) namely: logogenetic history (prograssmf grammatical metaphor), and posture
(prospection and encapsulation by discourse sigriadgogenetic history is analysed in ten sample
texts, its major patterns are set out in summatly \ai detailed analysis set out later. Posture
attempts to characterise the role of discourseafligg in the same texts, and this analysis iosét
similarly in Chapter 10. The detailed analysis othbpatterns is commented on as the analysis
progresses, largely because we find that pattersiseCially of grammatical metaphor) are highly
idiosyncratic. The question as to whether eithescess interacts (expressed in the hypothesis
above) is discussed in Part IV: Conclusions.

9.1 Logogenetic history.

Logogenetic history refers to the development aihgnatical metaphor throughout a text. (c.f.
Chapter 4.1, Halliday 1992:70, Halliday and Marfif93: 217). Halliday defines grammatical
metaphor as "transcategorisation..." involving &avrstatus being conferred" (Halliday and Martin
1993:13) on the deverbalised element. In systemaimmar (Halliday 1985) grammatical metaphor
is characterised in terms of two of the metafumstio

1) ideational metaphor.

This involves the expression of a process as aitiaty role. Halliday (1985:322) gives the
example of a mental process (see) expressed aseraem of a verbal expression (sight) in the
following:

Congruent expression: Mary saw something wonderful.
Metaphorical expression: Mary came upon a wondeifiit.

2 ) interpersonal metaphor

Interpersonal metaphor supplements various aspessciated with the function of the verbal
group finite (polarity, modality) and accounts tbe complexity of many verbal group complexes
in English (expressing modulation: obligation andlination). While modulation is clearly not a



significant factor in cancer research, modalityntuout to be very important. Halliday (1985: 336)
identifies two congruent and two metaphorical typesiodality:

Modulation: Explicit congruent: | think Mary knows
Implicit congruent: Mary’ll know
Modality: Explicit metaphorical: Mary probably kws

Implicit metaphorical: It's likely that Mary knes

We see later that many phraseological patterns ha PSC corpus tend towards
the implicit metaphorical (or in Halliday's terms objective’) type of modality.
Grammatical metaphor is dependent only on a palleverbal paraphrase, which Halliday refers to
as the 'congruent form’ (1988). He gives examplehsas:

#1 X were developed because they could be used in Y
metaphorised as

#2 The development of X was promoted by theirtytih Y.

Also, grammatical metaphor does not have to beerba¥y as in the following example
of nominal conversion from an attributive clause #éme conversion of quantifier to verb (Halliday
and Martin 1993:14):

#1 X becomes more stable as Z acquires more Y phetsed as:

#2 The relative stability of X increases with ineseng Y of Z. Derewianka (1994) has pointed
out that Martin’'s version of grammatical metaphwludes paraphrase, Halliday and Hasan’s
(1976) textual reference by general nouns and ‘dtaursal nominals’ (similar to Francis’s
anaphoric nouns). Derewianka argues that gramnhatiedaphor should only be considered in
cases of transcategorisation of agnate forms wierecorresponding transitivity structure can be
retrieved. In the analysis below, however, we usatiM's view, especially where metaphors are
introduced as ideational themes immediately afraguent form.

In our text sample, each text typically contains &rge number of
metaphorical expressions. While it is difficultdmgle these out, in text CC grammatical metaphor
does appear to follow the congruent-to-metaphorigattern that Halliday suggests. We
argue below that this is not always the case. Inn@aphor also appears to progress through a
series of systematic steps. In the first instanttee material process of ‘decomposition’
is expressed as a biochemical (material) process:

...diester 1 rapidly decomposed...

Later in the text, the process is still expressauycuently, but is introduced hypotactically by a
‘research’ process which approaches Halliday'sgmateof ‘mental process’:

...,intermediate 4 was shown to decompose...
‘Shown’ here functions in verb group complexesha same way that typical mental processes
do (for example: ‘was thought/ believed/ seen toodgpose’). Finally, the biochemical process is

expressed as a nominal subject of an attributiaesd:

The material decomposition of the triester 1 ig/\smilar.



There appear to be two processes at work. Finstgtaphor takes place in steps rather than in
just simple nominal to verbal transcategorisati®econdly, the global processes that systemic
grammar claims are fundamental to transitivity ire tgrammar are semantically specific: for
example, biochemical process (as a type of materaess), research process (as a type of mental
process). These process types become importam idetscription of phraseology (Chapter 11).

To summarise, by enabling a process to be refotedilas a participant, grammatical metaphor
moves the argumentation from a material processlaional, mental and other discourse- oriented
expressions. It is the introduction of new matergher than the reassignment of transitivity which
appears to be a major function of grammatical nreiaprhus the progression of grammatical
metaphor can be seen as a mechanism of change tiextinal development of ideas.

9.12 Summary of Logogenetic histories in the taxngle.

As mentioned in the chapters on data collectiofprmeulation is analysed in ten articles
(all offered by the authors themselves) (BJ, CART[3, 9, 10], CCP, JMC, JNCI, TL, TPS). The
sample includes three articles from one author @VBJ, JNCI and TPS) and three from one
journal (JCPT3,9,10). The sample also comprisesnthen subgenres represented in the corpus:
what the scientists term a ‘review article’ (a gahevork in progress report, TPS), three standard
IMRD research articles (CCP, JNCI, BJ), four exmemtal articles with combined results-
discussion sections (JCPT3,9,10, JMC) and two comeations (CC and TL).

All  kinds of progression of grammatical metaphor e arpossible, although
congruent > metaphorical progression appears fodferred:

Logogenetic (congruent-to-metaphor): JNCI, TPS,JTPT3, JIMC
Cyclic (congruent-to-metaphor-to-congruent): CC,RCC

Reverse (metaphor-to-congruent): BJ, JCPT9

Reverse cyclic (metaphor-to-congruent-to-metaphli€PT10

Again we emphasise that these patterns reflecini@ reformulations of the central concepts
identified in each text: the model does not represetrue picture of all the expressions in the tex
and can only therefore inform us about the lingaisbnstruction of central concepts. For example:
a text may display ‘reverse’ logogenesis, but they take place early on in the text, sometimes in
the Introduction (in JCPT9, for example), leavimypgruent expression for the rest of the text or
the reversal may take place in the last sententieeofliscussion. Generally, however, we find that
changes (one way or the other) occur at the botexlaf rhetorical sections. Here we summarise
the major patterns for each text:

1. CC (author SF) Bioreversible Protection for tAkRospho Group: Chemical Stability and
Bioactivation of Di(4-acetoxybenzyl) Methylphosplade with Carboxyesterase. [Structural
Chemistry]

CC displays ‘cyclic’ logogenesis. The central mesbia of ‘release’ of a prodrug is expressed
congruently until the results section, then metajghtly in the discussion section. Here it is
equated with more specific processes (liberatapptrd) which are then expressed congruently:

Results Discussion Discussion
Congruent -> Metaphor -> Congruent
released release liberated / trapped



2: JCPT9 (authors: SF,WI,AM,DN) Bioreversible Patten for the Phospho
Group: Bioactivation of the Di(4-acyloxybenzyl) and Mono(4-acyloxybenzyl)
Phosphoesters of Methylphosphonate and Phosphdatad&tructural Chemistry]

JCPT9 displays normal logogenesis, although som&atéiochemical concepts are expressed
metaphorically in the Introduction and then congtlyethereatfter:

Introduction Rest of text
Metaphor -> Delexical -> Congruent
decomposition proceeds with hydrolysis decomposes

3: JCPT10 (authors WF,CS,HW) Latent Inhibitors.tFatnhibition of Dihydro-
orotate Dehydrogenase by SpirocyclopropanobarkésrgStructural Chemistryl].

JCPT10 displays ‘reverse cyclic’ logogenesis. Hbwe central concept of ‘design’ of a new
prodrug is at first expressed metaphorically, enttunpacked’ to allow for new information and is
then re-expressed a metaphor.

Introduction Results Discussion
Metaphor -> Congruent -> Metaphor
design design concept of design

4: TL (authors JE, JG) Synthesis of Antiviral Neasides from Crotonaldehyde. Part 3.1,2
Total Synthesis of .Didehydrodideoxythymidine (d4®yganic Chemistry]

TL displays logogenetic progression from a clinigabcess to the nominal expression of
a research process. The difference from normal gyaimal metaphor is that the metaphor is itself
metaphorised by lexical reformulation. The centtahcept of a new methodology is at first
expanded (with increasing qualifiers) and thenmatfdated as a mental (research) process:

Introduction Results- Discussion
Congruent Metaphor

can be elaborated -> synthesis
-> this route
-> this mechanism
-> this strategy

[We are assuming, in the above analysis that ‘e&bd’ is being used technically. The original
expression is: the epoxy alcohol can be elaboiatetk steps...]

5: JCPT3 (authors WF, CS, HW) Structural StudieBmactive Molecules. Part 17. Crystal
Structure of 9-(2’-Phosphonylmethoxyethyl)aden(RMEA). [Structural Chemistry].

JCPT3 displays logogenetic progression. Central cepis of crystal formation
are first expressed congruently and then reforradl&xically as in TL:

Congruent Metaphorical



(biochemical process) (general noun)
crystals were formed The structure...
was found to crystallize The structure...

6: JIMC (author PL) Structural Studies on Tazobac{&tmuctural Chemistry]

JMC displays a form of ‘selective’ logogenetic preggion. Certain (infrequent) technical verbs
are not expressed metaphorically (flip, puckerethte) while others are expressed metaphorically
later on in the text:

Congruent Metaphorical

(biochemical process) (biochemical process)

hydrolyse hydrolysis
inhibit inhibition
optimize optimal

7: BJ (author HM, MT) Metabolic substrate utilizati by tumour and host tissues in cancer
cachexia. [Cancer Histopathology]

BJ displays ‘reverse’ logogenesis. Sometimes tlagh is in the abstract (as in utilisation) at
other times the discussion section (oxidationthi discussion section, there is also reverseaycli
expression where utilisation is reformulated as soomption but congruently reexpressed as
utilized:

Congruent Metaphor oxidation oxidises
utilization utilized consumption consumed

8: JNCI (author MT) Lipolytic Factors Associated WiMurine and Human Cancer Cachexia
[Cancer Histopathology].

JNCI displays typical logogenetic progression.

Congruent Metaphor inducing /induces induction
glycerol released glycerol release
associated with LMF...  cachexia-related LMF

9: TPS (author MT) Newly identified factors that tesl host metabolism in
cancer cachexia [Cancer Histopathology]

TPS displays typical logogenetic progression, asthwiJNCI with a possible
example of modularity:

Congruent Metaphor
cachexia could arise... the possible interrelahgns

10: CCP (authors YW) Relationship between the meleontent of a human melanoma cell line
and its radiosensitivity and uptake of pimonidazfancer Histopathology]



CCP displays ‘cyclic’ logogenesis. As with othetejgped’ types of metaphorical progression,
the steps can also be enabled by lexical reformoulaather than just transcategorisation:

Congruent Metaphor Congruent Metaphor
accumulate -> uptake
-> concentration ->bases can concentrate

-> depends on concentration

Here, metaphor at first reformulates accumulatien aptake which is itself reformulated
to concentraion (as a measure of uptake). Thiseis rederede congruently and then reformulated
nominally.

9.13 Preliminary conclusions on grammatical metapho
The following preliminary conclusions can be progabs

1) Logogenesis does ‘progress’ from congruent totapterical in texts. However
it can progress in cycles or even in the reversection. This suggests that argumentation in some
research articles is less linear than explanatasyclscientific text.

2) Logogenesis reformulates technical and biochainpcocesses most of all, the majority of
empirical and research processes being expressegruemtly. We suggest that continuing
congruent expression or reversal of logogenesizatsghat a biochemical process is negotiated at
that point in the text or is ‘at stake’. On the atlmand, metaphorised expressions are incorporated
into the accepted paradigm: they are 'assumed’.

3) With a small sample it is hard to say whetheeation of logogenesis corresponds to journal,
genre or any other variable, such as author oct@pn the basis of the above limited results, there
is no correspondence. This would suggest that legegs is linked to global ‘genre’ (Martin’s
1993 sense) such as ‘explanation’ or ‘report’ th@rspecific moves. This hypothesis is further
tested below.

We have oversimplified the results to emphasiseptiterns of logogenesis. In order to discuss
the nature of the ‘claim’ or ‘novel science’ in any these texts it is necessary to go into more
detail. We have already found that grammatical ptedaoften involves complex relations between
semantically related sets of lexical chains in ¢htexts, and any attempt to link reformulation with
progressive steps in scientific argumentation reardy involves a closer discussion of the text. In
the following section, detailed analysis of gramatmetaphor in each text above is taken up,
especially to assess the role of reformulatiomenexpression of scientific claims.

9.21 Cyclic Logogenetic History in text CC.

CC is a communication (1520 tokens) with a protwigfIMRD rhetorical structure. In CC the
expression of the central concept, the breakingotighe compound (methylphosphonate), is
referred to as chemical stability and bioactivatiorthe title. The essential novelty of the article
depends on the observed release of an electridadisged compound in a series of reactions with
esterase, and this central concept is express#tiDiscussion section by a complex nominal
group as subject of a material research proceskng@d) in $50: The potential problems associated
with the release of a highly reactive benzyl carbonion have been outlined.... This expression is
constructed in a number of parallel steps withia tbxt, and we refer to it here as the ‘target
phrase’.



In the first step, release is at first expressedgouently as a material process ($27) to give
either the monoester... together with the...catoonion. The carbonium ion is then implicated as a
key entity in the activation of a prodrug for thestf time in the Results section ($27) and it teda
premodified as benzyl carbonium ion in the Disomssiection ($41). The next step is to establish
the reactivity of the carbonium ion, which happém&34, the first sentence of the Discussion.
Prior to the Discussion section the reactivityhw tcarbonium ion is expressed by a congruent
material process (proceeds, will assist in, dec@appor by a semi-metaphorical delexical verb
(undergoes: a very frequent expression in the &rpu

...will assist in cleavage, (congruent)

...the reaction proceeds via the benzyl carbonamwith C-O cleavage. (congruent)
...rapidly decomposed in less than 3 min. (congjuen

...shown to decompose... with a half-life of 17 nfoongruent)

...undergoes 88% solvoyosis. (semi-congruent ke

However, in the Discussion section, the high red#gtiof the carbonium ion is converted into
grammatical metaphor: The ready removal... of thece&oxybenzyl groups with carboxyesterase
(echoing a phrase in $27), where carboxyesterasalh@ady been established as decomposing via
a carbonium ion. Thus the high reactivity of thebcaium ion is formulated congruently in the
Results section, and metaphorically in the Disarssection until the target phrase, where we have
the qualifier of a highly reactive carbonium ionle@rly, the steps are not transparent: it is
necessary to link this metaphorical progressiorh witfact established elsewhere in the text: the
carbonium ion decomposes via carboxyesterase.

In the third step towards the target phrase, reléasquated in a parallel expression with the
congruent material expression of removal in $9halgh some...phosphate is released, the
second...group is removed only slowly. The foutigpstakes account of the fact that release has
already been formulated nominally in expressioraitying a problem: problems of formaldehyde
release ($11). Towards the end the expression daahodality: could ... provide a sustained
release of parent drug ($35). The modality itselhéminalised in the final nominal: potential
problems associated with the release of a higlagtiee benzyl carbonium ion ($50).
Subsequently, the Results discussion establishese#ittivity of the carbonium ion, while the
Discussion section equates the location of theoradn ion being congruently trapped
($36,39,45,47,50) with liberated ($37=released)weler, the expression in $50 is the first point at
which release refers to exchange of ions, whereiquely chemical process verbs refer to whole
groups or compounds (decomposes to X ester, essereynoved by hydrolysis, removal of group
Z). By $50, then, CC has moved specifically frome tldiscussion of carboxyesterase (and
other complex compounds) to a specific quality bk tcompound: its characteristic ion
loss (or release). In addition, release can be seeh only as a nominalisation of
previous verbal expressions of chemical processkst as an instance of a word
which simultaneously infers complex processes ehtbal exchange (trapping, release, liberation,
and decomposition). It is possible that pharmadstegcan make these connections directly, but it
is our contention that these very small connectaresestablished solely by the text.

Finally, we note that the complex nominal groupoof target phrase is subject of a research
verb (have been outlined). Referring to difficudtievith highly reactive compounds as problems
allows the author to refocus her (and in $11 ojhehservations and relate them to research
processes, usually reporting verbs (led us to denshave been outlined). As we have noted, this
also functions as interpersonal grammatical metg@ilmwing for the expression of non-relational
processes (verbal, material etc.) in order to ereotmulation.



9.22 Logogenetic history in text JCPT9.

Relational processes are important in explanatohetorical moves in JCPTO.
The nominal expression of material processes in #RPT9 can be seen in expressions
involving hydrolysis, decomposition, degradationdacleavage. As with Halliday’s model,
all three processes are expressed verbally whamiientioned:

$3 ...both series of compounds hydrolyse with Inadfs of....

$8...the...ester...was not cleaved by PLCE.

$24 Although the diesters do degrade further te gienzyl and phenyl phosphate...
$43 The monoester decomposed further to...

Cleavage is expressed as a hominal for the rdbedrticle: $11 ...facilitates the cleavage of the
B-O bond....

$18...very resistant to cleavage...

$20...subsequent P-O bond cleavage...

Decomposition is expressed once again nominallyara verbally. Similarly, degradation is
expressed nominally throughout the RD section mmeation with processes that express delexical
reactions ($48) or with processes that expresertigrical circumstances of the reaction:

$48 ...their degradation must first proceed viarblydis... $83... first order degradation, when
the degradation rate constant is... $97 This dedgiad follows a pathway... $98 ...data collected
during the degradation of...

Congruent expression of the reaction takes ova@nagwards the end of the RD section:

$91 ...which then spontaneously degrade to theelges
$122 The diesters were found to degrade to metlokpoylmethylphosphonate...

This verbalisation is mirrored in the last two @glof the RD section by phrases that were seen
to be semantically related in text CC, in that tleg obligatory sub-processes of decompose, and
are themselves closely related:

$126 Studies are underway to replace the methoxypgrwith a substituent that could
be removed...
$130 with the phospho moiety being liberated.

In  most cases, verbal expression of material pecesquates with
congruent expression. However, as we have seerealioere are cases where we can argue for
an intermediate stage of logogenesis. In the alistkydrolysis is ‘deverbalised’ where it
is expressed nominally without an article and witthelexical verb ‘undergo’

$4 the monoesters undergo chemical hydrolysis...

Even though the normal congruent expression wouldvolve a possible
ergative verb 'monoesters hydrolyse’, this usa@jf appears to be congruent, where the
process is realised by a delexical verb. The usernbre semantically neutral verb ‘proceed + with
/ via hydrolysis’ may also be considered delexwwhkre the path of hydrolysis is more important
than the hydrolysis itself:



$10 ...both the chemical and enzymatic hydrolysaad the PLCE hydrolyses of esters proceed
via hydrolysis of the acyl group to give the aoglahion... $48 their degradation must first proceed
with hydrolysis...

$91 the PLCE-catalysed hydrolyses proceed via #wdéxybenzyl intermediates

We can consider the forms with ‘undergo’ and ‘pexteas intermediate because they can be
contrasted with other nominal expressions of hiydis, which allow the formation of complex
nominals, with either a left-branching head (ra)eoo modifier (chemical):

$7 rate of enzymatic hydrolysis was most rapid for.

$10 chemical and enzymatic hydrolysis of (...) estnd the PLCE-catalysed hydrolyses of the
di(...)esters [...proceed via hydrolysis...] $28%Trate of enzymatic hydrolysis can be controlled..
derivatives undergoing only slow hydrolysis. $3phosphonoformate was highly reactive towards
chemical hydrolysis...

Mentions of hydrolysis after $61 (the monoaniois..reported to hydrolyse with P-O cleavage)
are verbal, and reflect the general topic shiftyaiwam the entire process of synthesis to reported
observations of the charged compounds in the mraclihe tendency to introduce new lexical
verbs or re-express verbally processes such agadatjpn’ in the later RD section may be
characteristic of a more typical ‘Discussion’ seauti

9.23 Reverse cyclic logogenetic history in JCPT10.

JCPT10's contribution to medical science lies in e thdesign of new
compound prodrugs (inhibitors) to aid chemothera@yhile phrasing of ‘design’ is largely
metaphorical in the text, it is unpacked and repddaduring the text and new elements are
associated with it which then appear to form a m@waseology. While JCPT10 does contain
typical cases of simple transcategorisation ($24evadl bound $26 The tightest binding) we see
that nominal expressions of material processes idiaes are themselves involved
in considerable reformulation.

The concept of a design of potential structure lwainferred from a complex nominal from the
Abstract (substrate surrogate = template = design)

$5 the possibility of using substrate surrogate®amplates for constructing latent inhibitors.
Throughout the majority of the text, design is egsed metaphorically, while the compound
itself comes pre-packed from a previous reformafatin $7 (inhibitors of a wide variety of

enzymes):

$8 The goal is to establish design methodologieat thvill make it possible to
obtain highly selective enzyme-activated inhibitors

Later, substrate surrogates are associated astarkib

$10 substrate surrogates... might provide a gemsign concept for highly selective enzyme
inhibitors.

At a key point in the text, ‘design’ is unpacked a® embedded verbal process
where the compound is associated as an inhibitor:



$12 compounds designed as potential inhibitors...

In the Design / Methodology section surrogate rporated as a premodifier as the surrogate
substrate concept. It is only towards the end ef Results-Discussion section that the design
concept is reformulated congruently:

$52 substrate surrogates can be designed
This is in turn nominalised as $53 demands inhdretite design concept
and finally the design concept is reformulated mmEadly as a strategy:

$54 distancing from the natural substrate is likelpe the best strategy in design, a concept that
we are pursuing...

Reformulation  within  nominal processes involve théncorporation of new
elements as postmodifying clauses or phrases amth ths premodifying qualifiers. This
variable expression of a concept, and the appagmgression from general to particular (and
then outwards again to the broader ‘strategy’) appeto confirm Halliday's
suggestion that grammatical metaphor (aside froamstating process as participant) allows
for tighter nominal ‘packing’ and that this process incremental throughout a text. In
texts JCPT3 and TL, also, we see a process of gradominal packing followed by
nominal unpacking in the Results-Discussion section

9.24 Logogenetic history in JCPT3.

JCPT3 belongs to new field of applied molecular Inaeics, where the aim is
to provide accurate chemical structure descriptioh a drug in order to evaluate
its pharmaceutical properties elsewhere. This dagm, as well as the medical application,
is encapsulated by the nominal The crystal strecufr the antiviral agent in the Abstract $2.
JCPTS3 gives few clearcut examples of transcategfayis as grammatical metaphor, although there
is much global nominal reformulation. Stuctural sw@&ments reported in $24 are rephrased in
terms of metaphorical modality: $26 the presenicstire provides a concrete representation of the
likely intermediate. Other indirect metaphors inv®othe metaphorisation of a process expressed as
a (semi)technical verb (of which there are manghis article) to a superordinate term such as
structure, as in the following paris:

$10a Crystals ... were formed, $10b and it is tigetal structure of PMEA that is discussed

$15 Reflections were collected to 2gmax = 500 dyiej 2433 independent reflections.
$16 The structure was solved by direct methods...

$21 PMEA was found to crystallise as the zwitteqiotonated at N1.
$22 The most unusual feature of this structure...

$24 The close 1,4 contact that arises between C8 @11 is relieved by
expanding angle C(10)... to a value 7.4
$25 .. the present structure provides a concretesentation of the likely intermediate.

Derewianka (1994) and Martin (1993) accept thissderm of grammatical metaphor: in fact
they see this as more significant than transcaiggj@n involving the same lexical item. It is
certainly referential - Halliday and Hasan (19W&uld account for this as a case of ‘collocation’



(general or related noun reference). Again, thie tgf topical reformulation becomes particularly
salient as evidence of encapsulation and lexidaimaulation (Chapter 10).

9.25 Logogenetic history in JMC.

JMC belongs to a similar field to JCPT3 (althougtdifferent authors), and can be seen to use a
similarly diverse set of technical verbs. JMC pr#sesome interesting cases of technical verbs
which are not nominalised directly in the restiu text. One of these is $17 the thiazolidine rings
are puckered... $32 The thiazolidine ring was prsskered... The other verb flip first appears at th
end of the Abstract:

$7 Molecular mechanics supports the hypothesis ttiatcarboxyl group can rotate freely and
the triazole cap ‘flip’.

and again in the second Results-Discussion section:

$39 In the case of the primed molecule slightly enemergy is required to ‘flip’ the triazole ring
through 1800.

Puckered appears to be incorporated into the subsétext by ‘conformation’ and finally by a
general encapsulation this geometry ($21) and swisectly metaphorised. Flip is introduced as a
pseudo-term, and can be seen to be nominalisesta®n in $40 although later this is reverbalised
as a postmodifying participle rotated through i3 $hd in $46. This suggests that some processes
remain largely congruent throughout the text, de$é can be contrasted with those in JCPT9
above (hydrolyse - hydrolysis) where the processiminalised in the text after first mention in
order to allow for the incorporation of new inforiea. In JMC this includes inhibition and
optimization: $10 have been found to inhibit maagtamases... $11 wide range of inhibition and
weak induction of lactamase.. $13 this lactamakébitor... $29 The optimum geometries of both
molecules were determined... $30 The independenictates optimized to .. identical
conformations $32 was less puckered after optinozatt may be that, just as some nominal items
in lexical chains are more ‘at stake’ than othess, processes that remain expressed as
verbal processes (flip, puckered, rotate) are ‘atakes, while others (hydrolyse,
inhibit, optimize) are ‘assumed’ - especially aftest mention, thereafter taking on the functions
of grammatical metaphor observed above.

9.26 Logogenetic history in TL.

TL's claim is based on the creation of a new conmgoueferred to in the title and Abstract as
total synthesis of the antiviral agent d4T (fromtonaldehyde). It can be seen that the synthesis ..
from crotonaldehyde becomes ‘unpacked’ during tbarse of the introduction section. $7/$8
introduce postmodifying adjuncts of circumstan@ntheses from nucleoside starting materials...
non-chiral pool materials. $8 syntheses of the&MS drug AZT ... from the inexpensive achiral
starting material, crotonaldehyde. In the results-

discussion section d4T is replaced from the origiftmmulation by qualifiers indicating
its function and derivation instead, and the headnnand modifier are further premodified, this
time with evaluative epithets: $22 the efficiennthesis of a range of important antiviral modified
nucleosides from cheap achiral starting materials.

This kind of additive nominalisation is consisteith the general patterns observed in the other
texts; however TL also displays another pattergrafmmatical metaphor which is less clearcut but
fundamental for the analysis of reformulation amttapsulation. Throughout the text, the key



process of synthesis is lexically reformulated #press a different stage of synthesis, with a
general elaboration towards the Methodology sedimh general reconstruction towards the
Results-Discussion:

$7 A number of syntheses...
$8 ... novel and versatile synthetic routes...
$9 ... epoxy alcohol can also be elaborated irst&ERs...

The six steps are then presented as a cycle ospegific nominalised material processes:

$11 Ring opening of the epoxy alcohol...
$13 Cyclization .. proceeded in near quantitayiedd...
$14 Combination of the glycosides obtained froim thaction... during the
ring-opening reaction...
$15 Acetylation of these alcohols...
$17 Treatment of the seleno compound
$18 Deacetylation was effected...
The process is then re-generalised:
$20 This route provides d4T in six steps...

And in $22, the process is reformulated first anethodology and then as a strategy, concepts
with a much broader scope than synthesis:

$22 The completion of this total synthesis... dfhbs this methodology as a
general and versatile strategy towards the efficiynthesis of a range of important
antiviral nucelosides... $23 Further work on th&easion of this methodology... is under way.

Text TL provides us with a very clear pattern doreulation: the methodology is nominally
packed, congruently unpacked and at the same timeaformulated in terms of increasing claims
from synthesis (via steps and route) to methodolaigd finally to strategy. This is the same
process observed in JCPT10. While the first thremg are types of topical reformulation, the last
two are anaphoric nouns refocussing the methodaksgy higher order of research activity. These
are, again, at the boundary between grammaticaphet and key discourse items in the structure
of the text.

9.27 Reverse logogenetic history in BJ.

In BJ, the utilization of sugars by the brain i® tbbject of study, with the claim that this
is higher in animals with cancer. In the Abstradilization is at first nominal then verbal in the
final sentence ($10 ketone bodies may be utilizee anetabolic fuel). In the Results section, the
gradual building up of information into the nourogp (research quantifier decreased/increased and
classifier brain) can be seen in the followingrapées of nominal metaphor:

$63 Glucose utilization ... was significantly gexathan... $64 There was no difference in
glucose utilisation by the MAC 16 tumouir...

$70 was accompanied by a marked decrease in glutitigation by the brain $81 The decrease
in glucose utilization by organs in tumour bearimigce... $89 This [...] was accompanied by a
marked increase in both lactate and hydroxybutyralization in the brains of animals bearing the
MAC16 tumour...



$70-$89 mark a high point in the nominal packingevéhdecrease and increase act as head of
the nominal group, while by $90, $93 and the Dismrs section: $102, 103 these have been
integrated as an epithet with utilization as head:

$90 This increased 3-hydroxybutyrate utilization time brains of tumour-bearing animals
is probably ... $93 an increased utilization adfiy8roxybutyrate, $102 decreased glucose uptake
$103 decreased glucose utilization.

In the Discussion section, utilization is explainederms of a synonym: consumption ($96) and
associated with new processes (such assuppressps,{89). It is finally rephrased verbally
($120):

$99 consumption ... is suppressed by pleural effissi.

$105 The inability of glucose loading to suppresislation of fatty acids... suggests that...

$108 In addition, if some glucose is not oxidizeckctly but is first converted into fat before
supplying utilizable energy...

$120 ...lactate has also been shown to be utihyealnumber of rat tumours...

This may indicate that as a major topic changd@text takes place, grammatical metaphor is
unpacked (or reverbalised) to allow for new forniolas to be incorporated. Here, as in topic
changes in CC and JCPTY9, the topic becomes moreifispghe new view (in the text) of
consumption as oxidation being a significant chaingperspective. At the same point in the text,
verbal expressions of new processes are accompdnyieprojection (infinitive and participle
clauses embedded in nominal groups) such as in 80%$120. In $125 this is finally reformulated
lexically as increased metabolic requirements:

$125 Thus cachexia in the host could arise frormabhility of the host to adapt to the increased
metabolic requirements of the tumour-bearing state.

In BJ, the first of our cancer research articles, ¢claim realising oxidation as a characteristic of
the tumour is made by the interaction of grammatioataphors, allowing for projection and, as we
have seen above, formulating the participants’ redationship with non-material processes
(verbal process; reporting). It has already beesenl®d that projection is a grammatical process
that is characteristic of the ‘explaining genre’gitn 1991). As in other Discussion sections, the
rhetorical process of explanation may also coinciddh a ‘reverbalisation’ of the text. These
processes indicate that grammatical metaphor vagesss the text -not just in a linear verbal -
nominal transformation, but also as a function lé trhetorical needs of the text. Halliday's
example texts are in fact largely explanatory, theo words they do not change ‘genre’ (in
Martin’s sense). A linear progression from congiwepression to grammatical metaphor may be a
property of single ‘genre’ texts, while the texte weal with change from report to explanation
in several cycles. In the case of BJ this hypothean be further tested, since MT deals with the
same subject in the highly ‘explanatory’ text TR0 below).

9.28 Logogenetic history in text INCI

JNCI covers a similar area to BJ (involving the saamthor), except that here the finding is that
cancer cachexia is associated with a lipid fa@anolecule involved in the transfer of information
at the cell membrane. The factor is induced by ea(4), while the tumour releases a measurable
lipolytic factor ($17). Again, these are expresssdfirst as key congruent processes in the
argumentation of the text, and follow a typicalbedrto-nominal pattern: $4 inducing $ 15/ $17



induces $75 induction ... Also, $20, 30, 32 areraflances of linear progression of metaphor:
glycerol released $64 to measure glycerol release.

However, the association between cachexia and camceot a material process that can
be traced as simply as the ones mentioned abogiggsan is expressed in text JINCI does not follow
a straightforward congruent-to-metaphorical pattdime relation is introduced intertextually from
previous research, but expressed congruently st ifir the material process mediates ($8). The
expression of the cancer / factor relationshiphentexpressed in attributive relational clauses,
where the attribute associated followed by a pijom encodes the a relationship as a process but
does not signal causality:

$17 Weight loss is associated with the preseneecatabolic factor
$10 Weight loss is accompanied by marked anorexia
$19 lipolytic factor associated with weight loss.

The same relationship is expressed metaphoricallyallow for a reporting process verb
to encode the relationship in $12: TNFa showed owetation with weight loss. However, the
expression of association disappears in the Metlavds Results sections, only to reappear as
attribution again in $71 The lipolytic factor deibed in this report is closely related to the
cachectic state... By $52 in the Results-Discussiention the relationship is expressed as a
complex classifier in the premodified nominal tlaetexia-related lipolytic factor. In the latter par
of this section, the expression is reverbaliseexpressed in attributive relational clauses:

$58 Cancer cachexia is characterized by a markglétitsn of lipid stores... $65 The activity of
this material differs from the tumor lipolytic adty... $69 The cachexia-associated lipolytic facto
also differs... $71 The lipolytic activity describein this report is closely related to the
cachectic state...

In $76 the association is formulated as grammaticaiaphor in a complex nominal within a
verbal process clause:

$76 These data ...suggest a major role for the wurfipolytic activity in the development of
cachexia.

In INCI we have evidence that empirical or resegmeitesses (often expressed by relational
clauses) are metaphorised just as material prozesse and that the logogenetic direction again
progresses from metaphorical (in the reporting gémrearlier sections of the text) to congruent (in
the explaining genre of the latter Results-Disaussiection).

9.29 Logogenetic history in text TPS

TPS is a review paper, reporting the findings sdtio JNCI and BJ to a wider audience. We
have seen above that while the text by the sameoayBJ) displays a heterogenous reverse
(congruent-metaphorical) pattern, text TPS hasi@ali pattern. In previous articles the researchers
observed a molecule produced by the tumour (expdess $7 here). TPS attempts to move the
argument outwards to the relationship between caaland the tumour’s effect on the metabolism.
Thus the claim progresses through three cyclessasing in specificity and strength within each:

1 a) Cachexia is a process associated with cagammrth) ($9,14)
b) Cachexia is essential for tumour growth ($19)



The search for LMF s initiated in $21 One possibimechanism for this
stimulation could be...LMF:

2 a) LMF is involved with cancer ($21 phrased aswiation of )
b) LMF causes cachexia ($28, 34, is responsibiléifoinvolved with)
EPA is introduced because it may act as an inhibita MF (hypothesised in $34):

3 EPA reduces tumours ($42b, 43: EPA displays wantt activity... possible to produce
antitumor drugs)

The initial claim is first expressed congruentijtifaugh markedly hedged by modals) in the
abstract: $6 This suggests cancer cachexia coidd iom the metabolic effect of the tumour...
and then reformulated metaphorically (we also ntite metaphorical reformulation of the
modality...) in $8: as Figure 1 shows the posdiitlerrelationship between tumour and host
metabolism that could account for the developmémiohexia. The relation between starvation /
nutrition and increase in body weight / progressimeght loss is made by ‘empirical’ process
verbs, where ‘empirical’ indicates items that ased to express cause and effect or observed
gualities of chemical reactions. These verbs aitbere frequent in the text as a whole, nor
nominalised as grammatical metaphors later on,iactide from text TPS: leading to some
increases, could arise from, could account for katdreakdown. Those verbs in the abstract that
are metaphorised in the main body of the text aeterral, specifically biochemical, processes
(from the abstract: attempts to reverse the wagtnogess, a peptide... which is synthesized and
released, catabolic factors produced by the tumdiuvyould seem that our hypothesis is correct:
the informative, explanatory nature of TPS app&arrrespond with a homogenous congruent-to-
metaphorical progression.

9.210 Cyclic logogenetic history in text CCP.

In CCP it is claimed that a drug used in conjuncttmth radiotherapy (PIMO) is not suitable for
the treatment of skin cancer. This finding relies the fact that PIMO did not accumulate
sufficiently in the target cells, a process alsonmalised as uptake, signifying that cells actively
take in PIMO. In the abstract this is expressedirat nominally and then congruently with the
epithet reformulated as a premodified prepositigahse at the end:

$2 The intra-cellular uptake of the weakly basitioaensitiser pimoniadazole...
$7 This increase in the cellular uptake of PIMO....
$11 In conclusion, PIMO accumulates in very heapigmented melanoma cells...

At first expressed congruently in the introduct{®d6) accumulates is then re-

expressed as uptake ($23,24) and in the Methodsioseas tumour uptake, cellular
uptake, ($31,39,42). While metaphorically expressasl uptake the process corresponds
with the congruent (verbal / relational) expressiasf quantification, as in increase
tumour uptake, cellular uptake was measured/ aedly$n the Results section, the process
as metaphor has acquired a series of specificatigntake of PIMO into hypotonic phase Na+
cells.. was compared ($68). By the Discussion sectthe transitive process of uptake is de-
emphasised and re-expressed as concentration aadcahtent, while PIMO is generalised by
molecules that share its properties: weak basesaacentrate in melanin- containing cells ($129)
and then nominally: intracellular concentrationswafak bases ($130,131,132,134). The process
varies between the original verbal expression efltitroduction: PIMO accumulates in tumours/
tumour cells ($136,139,144) and nominal expressacnumulation (of PIMO) ($139,140,143,134,



144,146,147). In the Discussion section of the (8480-147) the claim is explicitly restated with
strong evaluation: $132: the results clearly shioat.t. concentration of PIMO depends strongly on
intracellular concentration... There appears ta pattern of logogenesis here, but it is more &kin
the heterogenous use of metaphor in some of tlhetgtal chemistry texts. The observation of
grammatical metaphor has also been obscured byatttethat reformulation of terms is also
happening at the same time: the move from 'accutionlato the expression ‘concentration’ in this
text demonstrates the complex series of connecti@ishave to be taken into account even when a
single idea is being followed throughout the t&e can claim, as in text BJ, that the processes of
reverbalisation and variation of grammatical metaptorrespond with the rhetorical construction
of the scientific claim, but changes in expressitinnot appear to correspond with identifiable
rhetorical moves.

9.3 Summary of logogenetic history.

We have seen that in all the sample texts gramaiatnetaphor contributes to reformulation of
the topical elements of the text and correspondk wther grammatical systems (clause relations
and modality, among others). The mechanisms ofrmaftation can be seen in the following
observations about the text sample analysed so far:

1 Grammatical metaphor increases in the text, buwneglly only involves
material (biochemical) processes that are textiaigumed’. ‘At stake’ processes remain typically
congruent, or in variable distribution in the teXte expression of empirical processes is more
likely to remain congruent. 2 Grammatical metapladlows for the introduction of new
information:

- an increasing specification of the nominal, momgruent expression of biochemical processes
(nominal ‘packing’).

- the expression of (material) process as partntiplowing for reformulation in terms of the
authors’ own research (empirical and research pessetypically expressed by verbal, cognitive
and relational processes). 3 The progression ahmpatical metaphor appears to vary with the
varying status of the claim in the text. A changexplaining or reporting sections and subsections
corresponds with congruent expression of a previmataphorical formulation. The change also
corresponds with a refocussing of previously 'packieems, either ‘unpacking’ them or assigning
them new relations.



CHAPTER TEN: Posture and Discourse Signalling.
10.1 Posture.

The second hypothesis postulates that reformulgtiays a key role in the construction of new
science. This chapter describes the variable usdisaburse signalling on the same sample of
research articles analysed in Chapter 9 for gramaianetaphor. The link between metaphor and
posture is not formalised until Part IV, althougmitarities emerge and are commented on below.

In the posture model, the sentence is seen agateed the discourse supported by mechanisms
of maintenance or change (c.f. Chapter 4.3 , Sm&@80, 1993d). We have seen that whereas
cohesion establishes the principle of links witreafic referents, Sinclair has argued for an
alternative view of cohesive relations where "eaelw sentence makes reference to the previous
one, and encapsulates the previous sentence irctaof eeference” (1993d:8). Posture includes
many cohesive categories that are the same as d@bta®dished by Halliday and Hasan (1976,
1989). However, we identify three major particuias that the posture framework does not share
with cohesion:

1) Posture functions across clause complexes (c@iron and subordination).
2) Posture gives more prominence to reformulati@mtto conjunction.
3) Certain postures have precedence over others.

As noted earlier, the posture model also unitesidtsas (1985) model of anaphoric nouns and
Tadros’s categories of prediction. Sinclair reassighese, together with Halliday and Hasan's
cohesive relations, into four main types with sal/subtypes (those we use in the analysis below
are underlined):

1 Encapsulation.

A: Logical acts. The sentence encapsulates a preveoe, either implicitly (the default for all
non-initial sentences where a ‘logical’ relationslosan be inferred) or explicitly. Implicit acts are
‘logical’ because the onus is on the reader tarioéherent relations. The implication is that i
is no cohesion, one can assume that there issetilie relation acting in the discourse and that the
reader (or hearer) is expected to build theseioeleimore autonomously than with help from
explicit signals (hence the relation between expdignalling and the interactive rather than the
autonomous plane c.f. Sinclair 1981). Explicit sign occur most typically with conjunctive
discourse items such as vyet, also, thereforanstact, as a result, consequently... (this inctude
Winter’'s (1977) Vocabularies 1, 2 and 3). Ellipsiso counts as explicit logical encapsulation.
Explicit encapsulation may also involve ‘internahicapsulation of a previous clause, rather than a
previous sentence.

B: Deictic acts. A specific element in a senteaneapsulates a previous sentence or part of a
previous sentence by either rephrasing or refongs&ephrasing involves encapsulation of entire
propositions by superordinate lexical items (thjrnpese data... these compounds) or items which
label propositions as illocutionary / non-illocutary utterances, cognitive processes, types of text
or evaluative ‘facts’ (this request, this examghes opinion, these findings, this problem). These
correspond to Francis’s (1985) anaphoric nouns.cl&m uses the term ‘deictic lexical
encapsulation for all of these. Refocussing diffemsn rephrasing in that it involves an overt
relationship between the lexical item and the mesidiscourse. The main instances of refocussing
involve 'selective’ deictic acts, consisting usyalbf pronominal / demonstrative reference
to specific items in the immediately previous diss®, or simple / complex repetition e.g (this (+
repeated item), one of these, such a...). Includigtic acts comprise demonstrative statements



which reformulate previously stated propositionss #ve interpret it, inclusive encapsulation
appears to be confined to the use of this as rehdrrthan modifier.

2 Prospection.

Prospection occurs "where the phrasing of a seattgads the addressee to expect something
specific in the next sentence.” (Sinclair 1993d: P2pspection includes attribution (not the same as
‘attributive clause’) where quoted speech or prdoss are introduced by a verbal process (the
statement that..., his message... is reportedygnchily in our sample: Numerous studies..., Irs thi
study...). We also find that projecting clauses lsannvolved in prospection, as in Tadros’s (1985)
‘reporting’ category of prediction.

The second type of prospection is advance siggallakin to Tadros’s categories of advance
labelling and enumeration) where a propositioniem an abstract label (as opposed to a verbal
label) and can be expected to be expanded in kefusentence (There are two reasons for this...
The implications are daunting...). Topic selectioocurs where the writer introduces a new
argument to the text, and where the choice of ndyest matter is certain to be taken up at a later
point. This appears to include Tadros’ (1985) catieg of recapitulation, hypothetical prediction
and rhetorical question. The prospected sententabedled ‘prospected’ with no further posture
function.

In our text sample, we have marked topic-orientékbst as prospective topic selection
(e.g. Design and Synthesis of Inhibitors, Inhibitiof Dihidro-orotate dehyrogenase etc.) and this
makes the initial sentence of the sub-section [moted’. Text-oriented titles (Introduction,
Methods etc.) have not been assigned posture laltbtaugh they presumably do prospect as some
kind of ‘advance signalling’. First sentences iduoed by text-oriented titles have usually been
labelled ‘text-initial’ and are mostly non-

prospective. For example (from JCPT9):

Introduction
(No Label)

Drugs that are charged at physiological pH often veha limted cellular
penetration which necessitates large intravenoassito achieve a therapeutic effect.

(T1 - Text initial)

Some text-initial sentences do prospect, at leastnally, as in text CC:

Discussion (No Label)

The ready removal of the 4-acetoxybenzyl grouph vaarboxyesterase suggests that the 4-

acyloxybenzyl diesters may be useful bioreversiblaerivatives of the
phospho group. (Prospection, involving verbal elghck to the main text)

Hoey (personal communication) has pointed out that this kind of
formulation, involving grammatical projection, mée highly genre specific. Other assignments
within the model may reveal areas of posture trebso very specific to the genre.

3 Verbal echo.

Verbal echo involves distinct lexical repetition, heve the discourse function of
the sentence may be either prospective or retrtigpecThis is an exception to the model, although



it could be argued that it allows for long-rang&esion to be used in the formulation of posture. It
appears to be common in political discourse in,efommple, John Majors’s 1995 speech: $1 The
best route to jobs is more small businesses. $2adhe party of small businesses. The message
of the sentence is thus more important than thefegpecific reference where the change in theme
introduces a new posture.

4 Overlay.

Overlay involves paraphrase and a grammatical lphrdletween two sentences where
the second is either more or less focused. Overlgy always considered to
be encapsulation. Sinclair includes this ‘exceptimtause selective deictic acts and verbal echoes
do notdeal with paraphrases that appear to ‘ailig that is echo grammatical
structures. Sinclair's example includes ...by stogly[the products] of their rivals... which
is then rephrased more generally: so that they kmin to keep in touch with trends
in other countries. From John Major's speech wed:filfl Where were they when we
cut inflation? ...$7 Like McCavity, Labour wasrftere.

10.2 Posture in the Appendix. Below is a summarthefprospection and encapsulation patterns
as they have been described above. They are magk&do each sentence of each sample text in
Appendix B (parts 1-10). To facilitate reading, leatstance of explicit encapsulation is
underlined, while lexical reformulations are in ¢bol

Tl -Text initial [No posture]
E - Encapsulation (the default is ‘logical impli@nd is not marked)

X - Explicit

e - Ellipsis

d - Deictic, including one of the following:

Is - Lexical refocussing (also known as ‘seleziiv
Ir - Lexical rephrasing

i - Including

P - Prospection
ts - Topic selection.
at - Attribution.
al -Advance labelling.
p- (Sentence prospected by one of the three previategories).
VE - Verbal Echo
O -Overlay

Note that in clause complexes, the first claugefesrred to as a) and the second as b) and that if
subordinate clauses have different postures thisiasked in the Appendix. The embedded or
dependent clause has the same posture as the taase ovhere thisis not differentiated in
Appendix B.

10.21 Applying posture to the text sample.



Discourse signals of posture may involve those etdm of a sentence that are not part
of repetitive lexical chains themselves but exerhs influence upon how chains interact or are to
be reinterpreted. For example, in text CCP, fortutas such as In comparison... Two conditions
were considered...in vivo...after administratiodo. not enter into long range cohesive chains (i.e.
they may occur elsewhere but are not intuitivelysidered as identity chains: Halliday and Hasan
1989). Instead, they play an organising role inyres:

$3 Two experimental conditions were consideredoeeptially growing cells and plateau-

phase cells...

$8 In comparison, the Ci/Ce for etanidazole (ETAemained approximately constant at | for
all values of melanin contents.

$9 Treatment of Nal+ tumours in vivo with L3HIPIM@sulted in a tumour:blood ratio
of about 3 at 30-60 min after administration.

In $3, the reporting verb in were considered fuomrti as advance signalling together with the
prospective signal that there is going to be aofigtvo items (Two experimental conditions).

In $8, the phrase In comparison.... operates as oajumctive discourse signal
relating a previously stated proposition with tlestrof the sentence, taking the discussion away
from testing all conditions on one drug (PIMO) twther (ETA). $8 is therefore an explicit logical
encapsulation. Sinclair does not rule out multiptestures, and so $8 can also be seen as an
example of a retrospective verbal echo, where rtreat of and resulted in echo experiments
previously formulated in $5 by cells were exposad Ay four separate report statements (ranged
from $5,%$6, this increase $7, remained constant\#&) have given explicit encapsulation priority
in our text sample. However, in cases where prdgpecand encapsulation occur together,
prospection has priority. Sinclair gives an examefeslliptical encapsulation being used in a
sentence that also prospects a new topic: Thed”ah@/ales [Topic selection] is among those who
think it is high time they should. [Ellipsis].

In $9, there is no explicit clue to the sentencestation to the previous argument. The
items resulted in and after administration are niésms, even though they may be seen
to paraphrase previous experimentation (a case imdarity chain, Hasan (1989)). Instead we
claim that this is implicit logical encapsulatiomhere the encapsulation of experimentation is not
explicitly signalled. Sinclair finds this type oélation prevalent in his analysis of a journalistic
essay. In cancer research articles, as can beirsgbe analysis below, rephrasing encapsulation
becomes more prevalent, although implicit logicgatapsulation has a major role to play in certain
rhetorical sections, especially Methods sections.

Before we summarise the main results of posturésisan the ten sample texts, table 8 below
sets out the number of posture types found in thelevsample and tables 9 to 14 detail posture for
each rhetorical section:

Table 8: Postures in pharmaceutical research arti€ls.

Encapsulation 79%
implicit 16%
explicit 13%
refocussing 26%
rephrasing 21%
including 3%

Prospection 6%



attribution 2%

advance signalling 3%

topic selection 3%
Verbal Echo 12%
Overlay 4%

Table 9: Posture in ABSTRACT sections

Posture type Field
Structural Cancer Research
Chemistry & Biochemistry
Encapsulation
-implicit 3 5
-explicit 1 8
-refocussing 5 11
-rephrasing 5 7
-including 0 2
Prospection
- attribution 0 0
- advance signalling 0 0
- topic selection 0 0
Verbal echo 2 2
Overlay 1 1

Table 10: Posture in INTRODUCTION sections

Posture type Field

Structural Cancer Research
Chemistry & Biochemistry
Encapsulation
-implicit 14 3
-explicit 2 14
-refocussing 19 16
-rephrasing 13 10
-including 3 2
Prospection
- attribution 3 3
- advance signalling 2 2
- topic selection 0 3

Total Subgenre %
=8 15%
=9 17%
=16 30%
=12 23%
=2 4%
=0
=4 8%
=2 4%
Total Subgenre %

=4
=3

14%

13%
29%
19%

4%

5%
3%
2%



Verbal echo 6 5 =11 9%
Overlay 1 1 =2 2%
Table 11: Posture in METHODS sections
Posture type Field
Structural Cancer Research Total Subgenre %
Chemistry & Biochemistry
Encapsulation
-implicit 12 31 =43 32%
-explicit 2 1 =3 2%
-refocussing 5 32 =37 28%
-rephrasing 14 6 =20 15%
-including 0 0 =0
Prospection
- attribution 0 1 =1 1%
- advance signalling 0 0 =0
- topic selection 4 3 =7 5%
Verbal echo 8 10 =18 13%
Overlay 2 3 =5 4%
Table 12: posture in RESULTS sections
Posture type Field
Structural Cancer Research Total Subgenre %
Chemistry & Biochemistry
Encapsulation
-implicit 3 11 =14 10%
-explicit 8 16 =24 18%
-refocussing 7 20 =27 20%
-rephrasing 6 18 =24 18%
-including 0 6 =6 4%
Prospection
- attribution 0 5 =5 4%
- advance signalling 1 2 = 2%
- topic selection 1 3 = 3%
Verbal echo 7 16 =23 17%
Overlay 2 3 = 4%

Table 13: Posture in the RESULTS-DISCUSSION sestion

Posture type Field



Structural Cancer Research Total

Subgenre %
Chemistry & Biochemistry

Encapsulation

-implicit 14 10 =24 13%

-explicit 13 13 =26 15%

-refocussing 15 20 =35 20%

-lexical 16 22 =38 21%

-including 5 3 = 4%
Prospection

- attribution 4 3 =7 4%

- advance signalling 0 0 =

- topic selection 4 2 = 3%
Verbal echo 15 15 =30 17%
Overlay 3 2 =5 3%

Table 14: Posture in the DISCUSSION section

Posture type Field

Structural Cancer Research Total

Subgenre %
Chemistry & Biochemistry

Encapsulation
-implicit

4 3 =7 12%
-explicit 4 4 =8 14%
-refocussing 4 11 =15 26%
-rephrasing 8 9 =17 30%
-including 0 0 =0
Prospection

- attribution 0 0 =0

- advance signalling 0 0 =0

- topic selection 2 0 =2 4%
Verbal echo 2 3 =5 9%
Overlay 0 3 =3 5%

10.22 Quantitative summary of postures in the saxtple.

Posture is not a model that has been applied ty mexts and it would be wrong to suppose that
the proportions we find above indicate propertieshes genre that are different to other types of
discourse. Other text types do however appear ¥e havery different distribution , and my own



anaylsis of a political speech suggests that vexttab and overlay are dominant features of one
example of such discourse (Gledhill forthcominggble 8 does however provide us with a baseline
on which to judge variation within the sample, dhdt is the kind of data that we need in order to
test the reformulation hypothesis. We can see frabtes 9 to 14 above that the more frequent
types of discourse signalling are unequally disteld across the text sample. Generally
speaking, there is a move from selective refocgssingeneral rephrasing and a parallel cycle
from explicit conjunctive signalling then to implicelations and back to explicit lexical relations

Let us assume that if a rhetorical section hagyhdnipercentage of one type of posture than the
text average, then it ‘prefers’ this type of sigmader other, below-average posture types. To
summarise the tables in words: Abstracts prefefi@kgohesive signals, especially refocussing
and explicit conjunctive cohesion. Thus abstragigear to combine linear presentation of items
and explicit rephrasing (typical of Discussiong)niarly, Introductions tend to use refocussing
and they account for most of the instances of gospn in the sample. This is consistent with the
Introduction’s role of opening the research gap pratlicting how the following text is to fill the
gap. Methods sections on the other hand distinghisimselves from the rest of the sample by their
singular lack of explicit signals, and this suppothe intuition that Methods sections rely on
experts’ background knowledge for coherent readinGonversely, Results sections
prefer explicit signalling devices and (togetherthwiResults-discussion sections) the authors
appear to use verbal echo as a means of reformgladiata initially stated in Methods
sections. This feature is discussed in the analgeisw. Finally, Discussion sections account
for the largest proportion of lexical rephrasingcagpsulations in the text sample. This accords
with our findings in Chapter 9, where rephrasingssociated with increasing use of grammatical
metaphor towards the final stages of texts. Thisharism is also shared by Abstracts.

There is also evidence to suggest that some pastunetion in complementary pairs. Logical
acts and deictic acts are constantly distributedughout the sample (on average 24% : 40%).
Since there is considerable movement within thegmies themselves (in the Methods section in
particular) this would suggest that implicit enaalpion coincides with refocussing encapsulation,
and explicit encapsulation appears to coincide waghhrasing. Postures somehow act in
conjunction, and this is borne out by the analgsiew.

To summarise these patterns across the whole skanah article (from Abstract to Discussion),
refocussing can be seen to be a preferred discaigsal in early (Abstracts, Introductions and
Methods) sections, verbal echo is preferred irr IResults and Results / Discussion) sections and
rephrasing in Discussion sections. Verbal echdfitseolves refocussing (where single items are
repeated) as well as rephrasing where a set afus$ed items are reprocessed in relation to each
other in colligation. But it clearly also has matext to echo by that point and this may be
regardless of the rhetorical section. Neverthelass,can conceive of the Results section as an
intermediate section: it is the point at which ésiplrelations become more prevalent in the text
sample and a point where, as we have noted, dataefwrmulated as results. In the detailed
analysis below, we note that explicit cohesive aligng interacts with verbal echo and
rephrasing (in many cases they co-occur, espedm/pstracts).

The global discourse signalling pattern is therm=for

A I M R RD D
refocussing => verbal echo => rephrasing
A I M R RD D

explicit => implicit => explicit



These preliminary findings need to be supplemenfed. example, it is necessary to indicate
what changes in posture occur within rhetoricaltisas. Secondly, the weight of discourse
signalling for a specific rhetorical section is ikaly to be homogenous for a set of texts, as we
have seen in the analysis of grammatical metaph therefore necessary to concentrate on how
discourse signals relate specifically to the cartsion of scientific claims rather than attempt to
account for the rhetorical shifts in each textpémticular, we need to see whether discourse signal
correlate with global writing genres such as 'répar ‘explanation’. The reformulation hypothesis
claims that there is such a relation and thissseté in each text in the remaining sections of this
chapter. We concentrate on one text: CC as a noddkis kind of analysis, and report on the main
findings for the other nine texts thereafter. Thastpre assignments for each sentence / clause
complex for the text sample are set out in Appel(xumbered from B1 to B10).

10.31 Posture in CC (Communication): a prelimiremglysis.

As can be seen in Appendix Bl there is apparenlypattern to posture in text CC. CC
is atypical in a number of ways; in particularjsita ‘communication’ and the journal CC obliges
authors to write one sentence abstracts. Howdseprogression of postures are typical of the
sample as a whole and we set them out below:

Table 15. Posture in a sample text from Chemicah@anications.

$. Type Relatesto $. $. Type. Relates to $.
TITLE
1 Textinitial
ABSTRACT 2 E-Verbal echo 1 RESULTS
INTRODUCTION 27a/b P-advance labelling

28/29
3ab Text initial 28a/b Prospected/E-explicit
3b E-implicit 3a 29a/b Prospected/E-explicit
4a E-refocussing 3b 30a/b E-implicit 27
4b E-refocussing 3b 3la/b E-explicit 30
5a E-refocussing 4a 32a/c E-rephrasing 31
5b/c E-implicit 5a 33a/b E-refocussing 32
6a E-rephrasing 5a 6b

P-attribution 7a DISCUSSION
7a Prospected
7b E-implicit 7a 34a/b E/P-verbal echo 11 (etc.)
8 E-deictic-including 7b 35 Prospected
9a/b E-explicit 8 36a/c E-refocussing 35
10a E-implicit 9b 37a  E-rephrasing 36
10b E-refocussing 9b 37b  E-implicit 37a
11 E-verbal echo 10 38a/b E-explicit/verbal e2bdetc.)
12 E-implicit 39 E-explicit 38
13 P-verbal echo 13a,14a 40 E-v.e. or overlay? ? 31
14a Prospected 41a/b E-implicit 40
14b Prospected 41c  E-deictic-including 4l1a/b
15 E-rephrasing 14 42 E-rephrasing 41la/b



16a E-implicit 15 42 P-topic selection 41b

16b E-explicit 16a 43a  Prospected? /E-rephrasing
43b  E-explicit 43a
44 P-topic selection 45

METHODS 45a  Prospected

17 E-verbal echo 15 45b  E-refocussing 45a

18 E-logical 17 46a  E-explicit 45

19 E-verbal echo 11 46b  E-implicit 46a

20 E-refocussing 19 47 E-implicit 46b

21 E-explicit 18 48 E-v.e. or overlay? 30

22 E-verbal echo 20 49 E-implicit 48

23a/b E-refocussing 22 50a E-verbal echo 47

24 E-rephrasing 23 50b  E-rephrasing 50a

25 E-rephrasing 24

26a E-refocussing 23

26b E-implicit 26a

Rather than global patterns suggested by the prelmmresults above, we find series of micro-
patterns that appear to cycle within each rhetbgeation. As with other texts in the sample, it is
these cycles which produce the global patterns wmensarised above rather than neat linear
patterns. CC’s Introduction is typical: it progresswith a series of selective reformulating
encapsulations, then a series of implicit and &sesf refocussing encapsulations. Finally, as is
typical in other introductions there are prospmwiabout types of methodology to be used
towards the end of the section. The Methods aretgscal with little explicit signalling and a
high degree of refocussing and a cycle of rephgas#focussing at the end. The Results have a
mixed pattern as does the Discussion section (wisigfunctuated by above average prospection)
although postures tend to occur in pairs, as tloegisewhere in the text.

CC is also typical of the other sample texts irt thatakes its scientific claim by stating that an
observed chemical process can lead to new reseakdnues. We have already seen
that grammatical metaphor enables this argumentatidBBy reassigning participant
roles, the production of a chemical is graduallywoeled as an abstract research idea
(or cognitive process). At first CC rephrases expental data as cognitive research processes
in $15 This rationale led us to explore... and $18io that these ideas can be readily applieta. A
later stage, biochemical entities are also refoated as empirical processes: 'the formation of 4-
a... methylphosphonate’ is encapsulated by $24sthisdard and this is in turn encapsulated by $25
Other products formed were... Later in the textalg® find a biochemical reformulation of a result
as a reaction: $37 This bioreversible protectiraugr.., $42 In a related reaction..., $44 An
analogous reaction... These items reformulatecébpgnformation (as standard terminology for
compounds or a series of reactions) and represewttegory of terms separate from anaphoric
nouns (which label stretches of previous discoulse}ical rephrasing therefore represents points
in the text where metaphor is taking place and etwaims are being reassigned. This does not
show that claims reside in specific points in thextt (i.e. in rephrasing cycles);
it demonstrates rather a mechanism by which ceri@fiormation is promoted to a different
status within the text. Lexical reformulation reggats an important mechanism of change in
the status of the claim. We can also see that presents the ‘taxonomising’ genre that
Martin (Halliday and Martin 1993) has claimed asitcal to scientific discourse. We find that
other discourse signals are involved in the complaiary process of ‘explanation’. With this
in mind, we trace posture in the rest of the teamngle with particular attention brought to
the question of lexical reformulation.



10.32 Posture in JCPT9 (Experimental).

As can be seen in Appendix B2, the majority of poest in JCPT9 appear to be either implicit
(E-logical) or deictic encapsulations which eithepeat items from the previous sentence / clause
or refer to it selectively (E-refocussing). Postim the Abstract tends to move from refocussing
encapsulation towards lexical rephrasing (in allsesa these results) and implicit logical
encapsulation. In the Introduction, there is a kimprogression, interrupted by prospection
(attribution: enumeration: one approach would re) then lexical rephrasing encapsulation (these
results, in the light of these data) and one adseictic reformulation: this instability. In the
Results-Discussion section, which encapsulatesceyiyl as in CC above, lexical rephrasing
reformulation becomes more prevalent at later stageround half of these instances are
terminological rephrasings or superordinates whigre rephrasing is also modified by some
element of evaluation which relates to the stafuk® claim: (the NMR spectra, this bioreversible
protecting group, this moderate chemical stabiéitgjmilar reaction, this proposed mechanism, in a
related reaction, the reactions, this degradati@ther rephrasings are anaphoric references to
results (This result confirms that, this result gegjs that, these results suggest that, in all
cases this result).

10.33 Posture in JCPT10 (Experimental).

JCPT10’'s Abstract is typical of the sample and amst only lexical rephrasing
or selective encapsulation (these observations, theesults and terminological
reformulation: these compounds, a related seri€bp Introduction also finishes with lexical
and selective reformulation (such studies, in gaper). We again see that rephrasing appears to be
astandard ‘end game’ for most rhetorical sectionshe Methodology section
contains largely logical encapsulation, with a s$hostretch of reformulation (further
polarisation, these compounds) and an anaphottierartce’: the same argument. The RD section
has three cycles of deictic reformulation - at bleginning (reformulations of compound, binding),
in the middle (similar ring opening, this tertiaagrbon atom, such reactivity) and towards the end
with rephrasing labels and reformulations: (thessailts, the hydrophobic group, these compounds,
this modelling procedure). These research procefesmulations can be seen to reformulate the
empirical data as research findings. Again, thipeaps to be a characteristic of Discussion
sections.

10.34 Posture in TL (Communication).

Text TL provides the simplest yet one of the magtresting cases of posture. TL's Introduction
is a series of deictic selective and implicit l@i@ncapsulation (again, typical of the sample).
However, the RD section consists almost entirelgrafapsulations based on deictic reformulation
from $12-17 (excepting $13) (the minor products, fiing-

opening reaction, these alcohols, these acetatd®e seleno compound) and
the concluding section $20, 22,23 (this route, ttutal synthesis, this methodology). In the
first stretch compounds are rephrased, while in gbeond each stage of the synthetic process
is reformulated by a new superordinate item. Aensa Chapter 9, the claim of the text is that a
new ‘synthetic process’ has been found, and asbibehemical methodology progresses the
synthesis is resignalled gradually from a ‘route’a ‘strategy’. This is in fact the only way the
claim is explicitly signalled in the text: at theipt (in $23) where JG relates the new compound
with drug therapy (a quality not mentioned since ititroduction). Posture serves not just to signal
but to progressively build the claim through thetté his discourse signalling is reflected also in



grammatical metaphor and suggests that rephrasfgymulation and logogenesis are major
organising features of the text.

10.35 Posture in JCPT3 (Experimental).

In JCPTS3, a long string of refocussing connectilimiss each sentence of the Introduction. We
have seen that this is typical of Introductiongha text sample but given that rephrasing has been
seen as a mechanism for reassigning claims, whatwauld refocussing have in the usual function
of the introduction: to establish a research spate®he text we can see that refocussing does
function to establish a claim, although now thessggnment of claim is done by the verbal process
rather than the lexical reformulation seen in otbections. In JCPT3 each sentence brings a new
perspective to the pharmaceutical application ofEAMy refocussing on the same biochemical
entity: PMEA, but reformulating it in attributive rorelational clauses. PMEA is related
to evaluation in $3 further evaluation as a drug tfee treatment of AIDS and is equated with
a biochemical inhibitor in $4 It is a potent andeséve inhibitor of the human immunodeficiency
virus, and to activity in $5 and in $6: PMEA hawh stronger in vivo antiretrovirus activity,
PMEA is also active against a broad range of heypeses... JCPT3’s Introduction is seen to
‘establish a research space’ by empirical procesggesating on a single unchanging entity. The
claim has not been explicitly stated: the attrisubé PMEA do however stand as an explanation,
and we can see that the role of refocussing anticéxgiscourse signalling in Introductions may
be complementary to the 'taxonomising’ genre whiah have seen in rephrasing. When the time
comes to reformulate this lexically, we assume ttle# additional relations and attributes
of PMEA are ‘textually’ construed, that is undemdo This happens in the RD section,
which begins with implicit encapsulation, while thexplanation of bond distances at the
end correlates with a continuous stretch of deiecgformulation: this structure, this torsion
angle, the close 1,4 contact, the present structlihés appears to be a typical pattern for
our text sample: implicit encapsulation in the Meth section with increasing
lexical reformulation in Results, Discussion seasioand the final sentences of Abstracts
and Introductions.

10.36 Posture in IMC (Experimental).

JMC'’s experimental section consists largely  of icipl  encapsulation
and refocussing encapsulation, again typical ohougt sections. JMC presents an interesting case
of three Results-Discussion cycles. The Crystaluc®ire Determination section begins
with implicit encapsulation and verbal echo of frespected first sentence, and then ends with
a chain of terminological rephrasing encapsulationg(this same thiazolidine
conformation, this geometry, the crystallographtadg, this type of hydrogen bonding). The
second RD section does not seme to have an ovpaitern, except for the prevalence
of refocussing encapsulation. The final RD secticdBpmparison with sulbactam begins
with advance labelling (Tadros’s enumeration) (S&lve parameters were determined...)
and continues with either rephrasing (these pamnsiethese figures, the principal differences,
the hydrogen bonding described above, such a ®smmluexplicit encapsulation (consequently, it
does not therefore appear that).

10.37 Posture in BJ (IMRD text).
BJ’'s Abstract contains a typical stretch of refaing encapsulation, followed by reformulation

(tumours of either type, this extra demand for gh&) and ends with two including encapsulations
(this suggests that, this was supported by) andxaficit encapsulation thus. The Introduction is



dominated by encapsulating postures (mostly explici reformulations) with no example of
implicit logical encapsulation. Four Methods sultsegts present typical implicit patterns, with a
number of refocussing encapsulations, as well dsavechoes ($35,38,45,47,55,58,59) where no
direct link is made with preceding sentences arndhree or more lexical references coincide with
previous sentences in the text (many echoing aeseatin a previous Methods section).
The Results section is predominantly made up obcefsing postures with several deictic
lexical reformulations towards the end. There arkarger number of verbal echoes than other
texts ($62,63,76, 81) in the first half of the Resusection. The Discussion section
contains five examples of verbal echo ($101,10231119,120) and more explicit linking than
in other sections. BJ's pattern of posture and rmefdation is entirely typical of the
overall conclusions we arrived at above.

10.38 Posture in INCI (IMRD text).

As in previous texts, the Abstract in JNCI ends hwitleictic reformulation and
lexical encapsulation (similar lipolytic materiathese findings). The Introduction contains
a long sequence of sentences linked explicitlylofoéd by a series of deictic specific
and lexical encapsulations. The Methods section tato&1 more implicit encapsulation,
with towards the end verbal echoes referring totestants at setting out the basic
methodology beforehand ($35->$33, $40-> $34, $4B2»$The Results section also contains
several instances of verbal echo, referring to tMethods section, for example $41
lipolytic activity from the MAC 16 tumor has beenurther characterized by DEAE-
cellulose chromatography... echoing $26 The ..erudimor extracts... were fractionated
by anion exchange chromatography by use of a DEWHese column.... Towards the end
of the Results section, taxonomic report and refdation become prevalent again
(These results suggest, structural elucidationhef dachexia-related lipolytic factor, The activity
is, This result suggests). In the Discussion sectiwerbal echo (on occasions echoing
the Results section) and deictic reformulation [lfsuactivity, such aged active ingredients,
the activity of this material, another lipolytic ctar) begin the section, and explicit
(however, although, moreover, thus) and lexicabnmetilation (these data, this increase) become
more frequent towards the end. Again, this appdarsbe a typical pattern in the textual
processing of scientific claims.

10.39 Posture in TPS (Review article).

TPS’s Abstract commences with refocussing and eixpliencapsulation and
finishes with inclusive and reformulating encapsiala (This suggests, such factors). In
the Introduction, deictic selective encapsulatioedpminates, with deictic reformulation involving
nominalisation (one possible mechanism for thimglation) As noted before, TPS is a ‘review
article’, and its Methodology section is limited doe statement in $24, prospected by a question.
The Results-Discussion section consists mostlgfofcussing encapsulation with two examples of
prospection (both advance signalling A second aggrdias been... Two observations support this
hypothesis). There are several instances in TPSewloeerlay’ may be assigned. Abstract $6
provides a model for several sentences in the(#exin text BJ), and we can see that in the notions
of weight loss and nutrition / catabolism are amded with the effects of cachexia.
Long range verbal echo appears to be an importhibpthe textual cohesion of the text, although
the posture model may occlude many instanceswlig@re other postures (prospection and explicit
signalling) take precedence.

10.310 Posture in CCP (IMRD text).



As with other abstracts in the sample, CCP’s Algstrdbegins with a string
of refocussing encapsulation and later has two el@snof deictic reformulation (this increase
in the cellular uptake of PIMO, this high level déabel). The Methods and Materials
section contains a typical number of implicit arefocussing encapsulations. In contrast with
the Methods, the Results section contains only exaample of implicit encapsulation, consisting
instead of four verbal echoes referring at timeskkia the Methods section ($69 - 67, 70-43, 115-
73, 124-120), explicit encapsulations (however ¥2,contrast x3, furthermore) and deictic
(anaphoric reporting) encapsulations (in these m@x@ats, these results, no similar increase). The
Discussion section is largely made up of refocigssind deictic reformulation encapsulation (an
association between PIMO and melanin, this locédieathese dying cells) and deictic report (the
present in vitro results show that, on the basisurfresults, the in vitro results also show timat t
latter findings).

10.4 Posture and claims.

In addition to the overall results stated at thgif@ng of this chapter, the following findings
emerge from detailed analysis of discourse sigmaind posture in the text sample:

1) Lexical rephrasing tends to occur in the finalves of all rhetorical sections and overall in
the final rhetorical sections of pharmaceuticaleegsh articles. Lexical rephrasing is associated
with grammatical metaphor and with the reassignroéntaims according to:

i) the status of the claim (expressed by anaphoeference and conversion of concepts
to research processes)

i) position of importance in a technical hierardlexpressed by terminological rephrasing).

In both cases rephrasing corresponds to Martops ¢it.) taxonomising report genre.

2) Refocussing encapsulation tends to occur inirthial moves of all rhetorical sections and
overall at the initial rhetorical sections of phagrutical research articles. These kinds of posture
are associated with the justification of the topii@ research claim:

i) by relational processes (equating an identi&atty with another)
i) by attributive processes (by attaching attrésuto the entity)

In these cases also, refocussing can be seen islequito ‘packing’ in grammatical metaphor
and to correspond to parts of the text that cartstivlartin’s (op.cit.) 'explanatory’ genre.

3) Other types of discourse signal have a leskedadistribution, although we have noted
above that implicit logical acts are used in conjion with refocussing and explicit signalling does
coincide with rephrasing. This would suggest thaher than being 'used in conjunction’ these
discourse signals have similar functions in teriextual argumentation.



CHAPTER ELEVEN: Phraseology in the Pharmaceutical $iences Corpus.

The professional context and internal compositibthe Pharmaceutical Sciences Corpus (PSC)
have been set out in the Data Collection sectiothisfthesis. Chapters 9 and 10 set out the linear
linguistic properties of a sample of the corpusthiis chapter, we observe the main phraseological
and collocational properties of the corpus witheawto answering the phraseological hypothesis:

The phraseology hypothesis: Collocational pattec@wrespond to rhetorical functions,
and collocational patterns are consistent withetahcal sections of cancer research articles.

This chapter therefore describes the particular aggologies of the corpus
subgenres (the rhetorical sections of Title, Al$traintroduction, Methods, Results and
Discussion).

11.1 Salient items in rhetorical sections.

A keyword listing of all the words in a subcorpusyides us with a list of salient items that are
of mixed frequency in the PSC corpus. These itesnsbe sorted according to three criteria:

1) Highly significant lexical items.
2) Highly significant items of high frequency inet?SC corpus.
3) Highly significant grammatical items.

In the data collection section, we argued that gnatical items give the optimum amount of
phraseological information for a medium-to-smallzesi specific corpus such asthe
PSC. Statistically the PSC is too small to provitteresting phraseological data for low frequency
items (criterion 1) and the kind of data for crgerl and 2 would be more suitable for a
lexicographic or terminological survey than a pkasgical one. Onthe other hand, few
phraseological studies have concentrated on graiceth#ems (criterion 3), because the amounts
of data to be analysed are too large. Ironicaligse studies are also too large to provide insights
about specific genres. The idiom principle suggésas a phraseological unit will contain at least
one grammatical item. If grammatical items are ys&ad first, then it follows that any lexical items
of interest should emerge as organising elementshodseology. In other words an analysis of
phraseology from the basis of grammatical itemsimmses the amount of data analysis needed by
characterising global patterns first. Since grancahtitems are more frequent, it is likely that
any patterns they display will be more statisticailhteresting that those of lower frequency
lexical items.

As detailed in Chapter 8.5 (Data collection), gsdlieitems are selected from
each rhetorical section because they are statibytiatypical of the rest of the corpus. They
are therefore an internal measure, typical of thetarical section rather than of the corpus as
a whole. The salient grammatical items for the si&in rhetorical sections in the corpus are
listed in the table below. Salient items that enpoyhigher rank in Cobuild than in the PSC
corpus are marked in bold. (Statistics for eachti@ec are provided later. only five
grammatical items are salient in titles):

Table 16. Salient grammatical items in the PSC rherical sections.
TITLE  ABS INTRO METHODS RESULTS DISC

1 of but been were no that
2 for these has was in be



3on of have at did may

4 and there is then not is
5in in such for had our
6 - was can each after in
7 - that it and there not
8- did we from the this
9 - who of after when we
10 - both to with all have

It can be seen that some sections are more ‘Cobkddthan others. It is perhaps strange that
31 of the 55 words we analyse are in fact moreukat|in Cobuild 1987 than in the PSC corpus.
Patterns attributed to Cobuild items may represefgeneral language’ quality of that rhetorical
section, although as we demonstrate below, thesr insfact changes significantly in the PSC
corpus. On the other hand salient items that areefnequent in the PSC corpus would have
patterns which move the corpus as a whole away fhengeneral language. In other words, when
we analyse grammatical items as a whole, we clarseta particularity of the rhetorical section
that sets it apart from other sections, not necigsme that sets the corpus apart from Cobuild or
the general language.

These subcorpus salient items (with the data thabtivate their selection
and phraseological summaries) are set out separédel each rhetorical section, below. We
have attempted to limit the number of examples afocation to five, although there is some
variation in this. With long examples we have sames had to just include the head of
complex nominals or miss adjuncts where they wetdeit to be integral to the phraseology.

11.2 Transitivity processes and phraseology.

One major result emerges from the data and needdetosignalled here. There is
a strong tendency for phraseology to be structurbg lexical items that share
semantic characteristics. We have already mentiotleese items before, but we can
now summarise four process types that correspondatare (but not in kind) to Halliday's
processes of transitivity:

a) research processegcognitive, verbal processes) characterise theingriactivity or act
of observation that the researchers are engaged (kmom the Medline titles
corpus: study, evaluation, case, comparison, alsalystection, characterisation, assessment).

b) clinical processes (material) include the medical or methodological
processes which subjects (patients, mice etc.) ivesce(From the Medline titles corpus:
treatment, therapy, care, management, resectigction).

c) empirical processes (relational, material) characterise theoretical deis
or chemical interactions (From the Medline titlesrpus: effect, role, risk, stability, influence,
use, relevance, increase). d) biochemical processaterial) label the interaction of biochemical
entities: (From the Medline titles corpus: expressinfusion, synthesis, hydrolysis, induction).

We find below that so called ‘regular phraseol@agic units typically restrict
the semantic components of the phrase to one @agee (or even one subtype). This is in
effect the principle behind the original Cobuild ctibnary: senses are defined by
phraseology. We use this classification to desctitee global characteristics of a phrase. But
we emphasise here that these categories emergetli®morpus analysis and therefore need to
be considered in their phraseological environmartesone of the defining characteristics of each
process type is that they occur in complementastyidution to each other.



11.3 Phraseology in PSC Titles.

There are only 2300 words in the PSC titles suhearffo study phraseology in titles a larger
control corpus was needed and so the Medline el@ctidatabase was searched for a diskfull of
572 titles relating to cancer (1 626 words) and, domparison, their abstracts (58 332words) as
detailed in Chapter 8. However, the items we amailyghe control corpus are determined by what
is salient in PSC titles. A comparision can be wedrkut for the PSC corpus, but this reveals only
five grammatical items with any salience. The Wistdbrogramme gives the following data (in the
same format as discussed in Chapter 8 section )8.232

Table 17: Title salient grammatical items from Werdlist program
PSC Titles  PSC

RANK WORD Freq. % Freq. % Chi sq. Probability=
in subcorpus in whole corpus

12 OF 166 (7.6%) 21309 (4.3%) 59.3000
60 FOR 110 (5.0%) 5224 (1.0%) 26.6000
67 ON 24 (1.1%) 2182 (0.4%) 20.5000
70 AND 99  (4.6%) 14610 (2.9%) 19.7.00D
134 IN 91 (4.2%) 14349 (2.9%) 120000

A Wordlist comparison of the Medline titles corpasd their corresponding abstracts reveals
strikingly similar data for grammatical items: afn, and, in, by, via, its and the marginally
grammatical self. We analyse only the five mostesalgrammatical items in titles because the
numbers involved in the PSC are too small for amyistical significance or to provide us with
enough concordance lines.

11.31 Title salient item 1: Of.

In the Medline and PSC title corpora, of is the treignificant salient item. ‘Of also eclipses
‘the’ in an Astec comparison with the Cobuild caspand is a salient item in the abstract and
introduction sections, thus marking its phraseolayp particularly typical of cancer research
articles. In titles, as in the rest of the corpo$, is fundamental to the construction of complex
nominals, in particular expressions of empiricdhtiens and quantification as well as compound
terminology. In titles we find no examples of quacation(a number of), or support (a group of).
Instead, ‘of’s left-collocates are nominalisationg research or empirical processes (effect/s of
x30, treatment of x24, study of x16, evaluation xdf5) while its right-collocates are nouns
synonymous with the iliness or the patient (caxé®, human x26, breast x25, patients x18, tumor
x15, prostate x13). We have divided the majorityleft-collocates of ‘of’ into four groups of
patterns.

Research processes are the most frequent in titlgregsions and typical
expressions from Medline include nominal researcbcgss titles premodified by a topic-
specific classifier with no article and post-moelfi by illness-related items most often
involving cancer patients. The expression -studysofypical:

study of
Therapeutic metastasis in women aged over



40 Basic post-operative surgery

Comparative NCC-ST-439 in breast cancer.
Collaborative subjects participating in...trials
Case - control HIV-infected carriers
Immunohistochemical women with early breast cancer

The research process expression -evaluation 0% ixMedline) is different in that it is never
premodified in titles (and is the first word of thide), and appears to have a more limited set of
postmodifiers, such as semi-technical empiricatess items which are less concrete than those for
-study of-:

Evaluation of
effects of radical resection on liver metastasi
factors aggravating postoperative recovery
factors affecting success of chemotherapy
factors affecting laboratory data
quality of life in postchemotherapy

The expression ‘Evaluation of factors (X)ing Y’ imore fixed than ‘Case control
study of (illness) Y’, and is thus considered to id@matic according to the criteria we set
out above. The semantic specificity associated waéth small change of expression is
a common feature of collocation throughout the woerpTo demonstrate this we can see that
the expression -study on- has a different phraggzdbpattern from ‘study of-'. Left collocates are
more limited for -study on- but are more specificterms of research activity (case control x5,
clinical x3, basic x3, clinicopathological x2, aborative, immunohistochemical, population-
based, randomized, retrospective, screening). Rigidl collocates of -study on- are empirical
processes or items, rather than illness-relateasitetroduced by -study of-:

A (research process) study on
clinical prediction
effects of continued...infusion
effectiveness of UFT against cancer
the inhibition effect of granisteron on...
usefulness of bleomycin in comparison with...

Our claim is that whole expressions starting witie tmost stable elements are involved
in signalling a phraseological opposition i.e. §garch process X) study of (disease Y)’ on the one
hand and ‘A (specific research process X) study(empirical process Y) on the other. The
distinction cannot be put down to lexical selectfon‘lexical projection’ as in Universal Grammar
(Cook 19), since both expressions share the same &imilarly, phraseology is not dependent on
the preposition. If there were some base meaningdfo(as claimed by Quirk 1995) then -
Evaluation of- would not have a different pattemother 'of phrases introduced by research
process items, nor share a similar phraseologsttaly on-.

Clinical process phrases such as -treatment ofd amanagement of- share a
similar phraseology to -study of-:

treatment of
surgical solid carcinomas
combined human breast cancer



recombinant gastric cancers in Singapore
surgical breast cancer patients treated with EORT

-Management of- differs little in this pattern, ept that the phrase is only premodified by one
term, forming a terminological idiom: physiologicahanagement of (invasive bladder cancer,
terminal cancer pain, breast cancer patients noapg brain metastases, localised prostrate cancer)

Of the clinical processes, the phrase -effect/asothe most frequent in the subcorpus and has
the following phraseology: (treatment-related iténeffect/s of (treatment X) on (illness-related
item Y):

effect/s of on
biphasic aspirin colorectal cancer inhibition
surgical intervention pancreatic cancer
chemotherapy metastases
prognostic optimism cancer related stress
therapeutic somostratin the growth of... cance

This kind of pattern is a ‘collocational framewofSinclair and Renouf’s term 1991) and can be
seen to be similar in semantics to -study on- wtgcmetimes introduces effects of. A chain of
phrases may be inevitable in such a conventionatezt, and we find that there are many such
‘collocational cascades’ in the PSC corpus. Whatteresting about them is that phrases such as -
effects of- appear to be implicit in the longeridsaor are reformulated.

In the idiom -A case of- we find an example of damational cascade that is more oblique but
clearly identifiable. While -case- is involved inetidiom ‘a case control study in (Brazil/ Greece
/Sweden) of (subjects participating in the Nottiaghstudy/the blood screening programme).’, it
also acts as head for 12 titles introducing spedifease-related items which are then postmodified
by a response to the disease (treatment) or (imarity of examples) an explanation of its cause:

A case of complete response by intra-arteriglctpn
advanced oesophageal carcinoma treated by...
lung cancer responding significantly to...
pulmonary carcinoma which responded to treatmsihi
drug induced pneumonitis caused by oral etogosid

11.32 Title salient item 2: For.

‘For’ is a significant salient item in the title @nmethods sections and generally signals
a specific research problem, usually disease.uséxl to postmodify complex nominals rather than
in a prepositional phrase functioning as adjunat. Titles it has the phraseological pattern:
(treatment related item X) for (disease relatedhité) which 'branches’ between empirical and
clinical process items:

empirical item: disease:

consequences, estimates for colorectal / breast

implications, risk advanced ovarian risk factor
... cancer

clinical item: for cancer of the liver...

diagnosis, radiotherapy, resection
chemotherapy, screening, therapy



surgery, uretoscopy

The concordance of ‘for’ also reveals a longerndiwith a different structure ’(carcinogenic
item Y) as a risk factor for (cancer Y)’

tobacco as a risk factor for lung cancer

ethanol carcinogen free radicals
coffee LOH mobilisation
tranquiliser oncogene expression
perineal talc application malignant melanoma

11.33 Title salient item 3: On.

‘On’ ccurs in expressions that either the topic dsearch or the application of
a specific empirical process. A limited set of itenntroduce ‘on’, and its typical left-
collocates have been listed under ‘of' (diseasatedl items):

Research processes: Empirical processes:
a retrospective study on effect

Basic study on influence

Clinical study on impact

In conjunction with these items ‘on’ is less invetvin complex nominals than ‘of and ‘for’. Its
position in relation to these items should deteemivhether it introduces a prepositional phrase
which functions as adjunct or as (nominal) qualifidut in the following examples, the syntactic
difference between qualifier and adjunct is bluyespecially when ‘effect’ is seen to be
introducing both phrases:

#1 The effect of surgical intervention and neck cestnon whole salivary flow. (Qualifier
of effect or of surgical intervention and neck can?)

#2 Blood transfusion does not have adverse effacswvival after operations for colorectal
cancer. A pilot study. (Adjunct after on or after?)

In #1, it is hard to say whether ‘effect’ or ‘int@ntion and neck cancer’ is head, and therefore
which introduces ‘on’. If ‘effect’ is seen to inttace ‘on’ then a collocational relation appearbéo
valid across functional and formal grammatical séss The proximity of effect and on in #2
suggests that ‘on’ may introduce a qualifying pbrag which case ‘for’ is candidate for
introducing the adjunct. But the whole phrase dfier is mobile, and therefore syntactically
speaking an adjunct. ‘On’ is also a key elemerd fixed expression with a unique phraseology
(research process 1) based on (research procedii2adl process):

Empirical process Research process

design for pilot studies  -based on- lab data

lymphatic studies -based on- a clinicopatholdgitady
flow in carcinoma -based on- anatomic manner téresion

design methodology -based on- NMR combined spexims



11.34 Title salient item 4: And.

Conjunctive items are perhaps the least likely whatds to display collocational properties. Yet
‘and’ appears in a number of idiomatic expressidhe, most marked being the following fixed
expression: combined (research process 1 / climoatess 1) and (research process 2 / clinical
process 2):

combined presentation and discussion.
combined chemotherapy and evaluation.
combined evaluation and comparison.
combined diagnosis and management.

combined modality advance radiation in children eadtiotherapy.

While ‘and’ is treated by the Cobuild dictionary aa conjunction that lists
similar nominal groups, in Medline titles and isnparily used to list items that may be construed
to be new combinations of cause and effect worthgcgentific enquiry: -(disease related cause)
and (disease)-:

diet and cancer

dementia and cancer

colorectal cancer and genes

gastric cancer and metastases

the role of color Doppler US and prostrate cancer

A longer expression on the same semantic linesaappe be triggered by an empirical process
item: -(empirical process)+ (between) (diseasdeadlphenomenon) and (disease)-

link found between smoking and  risk of cancer
relationship of GerB expression and endometdaaker
relationship between gene amplification and ltargh malignancy
Prototatic TRH relates peptides and high calinto

although an alternative biochemical process versiasts, as in:
[expression] differs between species and maligtissues

Besides relating previously unrelated items, thepignal item also introduces a listing
of research / empirical process items that arelleoies (like the salt and pepper... idiom):

The relation between clinical and histologicalcmme
Bridging the gap  between research and clippcattice

Similarly ‘and’ links complementary items belongitaya limted class of related items after the
preposition ‘in’:

(cancer) in children and adolescents

(patterns of breast cancer) in Asian and Caucassmnen
(clinical applications) in prognosis and diseasaaoing.
(mechanism of action) in disease and therapy.



The collocational framework of complementary listegins also appears to be initiated by left-
collocates of ‘of’ in expressions such as ‘potdra@mbination of X and Y’. This includes research
and empirical process items: detection, comparisopact, role, effect, levels.

11.35 Title salient item 5: In.

‘I’ is salient in four rhetorical sections in tl®rpus: this presents us with the opportunity to
use ‘in’ to test whether phraseology is truly vakain the corpus, or just at variance with the
general language. In fact, we find its use variesvben certain sections. In addition, most of the
PSC salient items are prepositions (in contragtdbuild salient items like ‘that’), and this sugges
that the research article genre differs from theega language at a basic grammatical level in
areas such as prepositional and phrasal verb asaljeonstruction and use of nominal groups. In
titles ‘in’ functions in two ways:

1) as a prepositional phrase functioning as gealifi complex nhominals where the left collocate
is a biochemical process. Where the head of thectd#focate phrase is not the left collocate, the
head item is usually an empirical or clinical itefinese are noted in bold:

changes in distribution of cancer in human,rijetc]

intake and risk of children, primary care

improved detection of breast group practice, wome

determination of screening for rats, Singapanegisal therapy of prostate

the elderly, aged patients

gene expression in scrotal contents
breast CYP1ALl receptor gene
cancer

colorectal cancer

growth factors in gastric carcinoma
prognostic

Expression of trypsin and other HB carcinoma
p53-like.., p53 expression and other (Y) cancer

diethyl analogue cell linesin  culture
growth-regulatory a p53 pathway
human bladder cancer protein
larger auxiliary metastases in obese women
colorectal adrenal patients with (cancer)
breast cancer meginoma
evaluation of...hepatic patients

prediction of auxiliary lymph node tumour-bearggmals

2) in a postmodifying prepositional phrase where lgft collocate is an empirical item whose
statistical significance or medical potential igrsilled:

Significant change in levels of specific in vitesidue



significant changes in cytokyne levels

highly significant levels of stromal antigens
cachexia mortality
distribution of histogenic type

potential role in human disease
possible the metastatic process
suggests a tumor production

Medical significance is also implicit in the follawg phrase:
bioreducible drugs and their role in cancer therap

This second pattern is less prevalent in titlesaalgh there is an intermediate structure which
includes a longer collocation involving the titlalisnt item ‘with’. With 16 instances of the in
patients with collocation, we identify this as tnest collocationally stable use of ’in’ in titleBhe
structure is: (modified empirical item X) in patiserwith (disease Y):

chemotherapy determination in patients with maigmelanoma

cell activation levels the function of folinic acid terminal cancer

evaluation of pain measurement therapy canctredtiver
effectiveness of interferon alpha levels intrépaeal malignancies

In summary, the first pattern for ‘in’ suggests engral semantic tendency for the qualifying
phrase to specify the disease or the subjects iichwiine disease is to be found (the ‘spatial
meaning), while the second pattern completes threasgcs of the left collocate. The spatial use is
not universal: in Abstracts where ‘in’ is also seali, the spatial use is not prevalent.

11.4 Phraseology in PSC Abstracts.

There are 29 136 words in the PSC abstracts sulorWordlist data reveal
the following salient items:

Table 18: Abstract salient grammatical items fréve ¥Wordlist program

PSCAbstracts
PSC RANK WORD Freq. % Freq. % Chi sq. Probgsili
in subcorpus in whole corpus

31 BUT 67 (0.2%) 663 (0.1%) 18.0.000
43 THESE 119 (0.4%) 1399 (0.3%) 158000
79 OF 1367 (4.7%) 21309 (4.3%) 118001
198 THERE 40 (0.1%) 444 6.5.011
203 IN 912 (3.1%) 14349 (2.9%)3 6.0.012
267 WAS 365 (1.3%) 6271 (1.2%) 5.0 0.020
299 THAT 227 (0.8%) 3357 (0.7%)54.0.034
329 DID 34  (0.1%) 395 4.3.037
334 WHO 14 129 4.2 04D

378 BOTH 55  (0.2%) 713 (0.1%)7 3.0.055



Abstract-salient lexical items are largely disesdated entities (mammary, tumor) or cellular
processes (expression, induced). In particularpnapt processes involving tumor growth appear
to be the most frequent items in the abstract (beygocity, growth, expression, active, cancer).
Not represented in the top ten but equally relewaonh the first 100 significant lexical words are
items indicating a general description of the shafphe data rather than the methods (correlated,
decreased, increased, interval, level) and vewdisréport past research (studied, suggest) and this
tendency is borne out by the phraseology.

11.41 Abstract salient item 1: But

The very high significance of but (compared withestgrammatical items in abstracts) suggests
that the reporting of negative results is a fundatadecharacteristic of abstracts. On can assume
that positive results are announed in a first @daasd then qualified. In particular ‘but’ is an
explicit signal of reversal and evaluation of thieection of quantifiable results (up, down or
stable):

but displayed no significant reduction...
but this also fell...

but decreased sharply...

but restabilized...

but adjusted to milder in vitro expression...

Subjects of clauses introduced by but are all edlab the measurement of the efficiency
of drugs (items include resistance, efficacy, immuasponse). In results sections on the other
hand, we find that the tendency is to explain riggatesults or to state negative empirical
processes rather than quantify them (however..dXndit correspond, although this did not result
in...). To summarise, in abstracts negative datquentified whereas in results sections negative
data can be seen to be ‘qualified’.

11.42 Abstract salient item 2:These

As we have seen in Chapter 10, ‘this’ functions wgnal a refocussing
and rephrasing reformulation. This function is sgldarby Discussion sections and a more
detailed analysis is seen in our discussion o§*tim section 11.7. We note here that ‘these’ d#fe
from 'this’ (in discussion sections) in that almdstlf of the occurrences of these are as pronouns
introduced by of, while ‘this’ is mostly a deterrein The referents of these tend to be very specific
disease-related items (carcinogenic factors, lgdesc oncogenes, metastases) and items that
introduce of are items of measurement (half oféhése majority of these, concentrations of these)
a pattern that coincides with similar (but infreqt)epatterns for of (see below). This indicates a
correlation with our earlier finding that abstraded to favour the use of deictic refocussing
encapsulation. The high significance of these qating to Appendix C2) here also coincides with
Nwogu and Bloor's (1991) observation that abstratend to employ simple thematic
progression, linearly converting rheme to theme.

11.43 Abstract salient item 3:0f
In the control corpus of titles (as seen abovelas$ seen to play a key role in nominal groups

with a typical treatment-of-disease pattern. Suchsyanmetrical solution-problem pattern is
expanded in the abstract, the major difference coétat while items in the title corpus tend to



predict of with no strong right-collocates, in thbstract there are just as many significant right-
collocates, such as human, these, was. Anotharelif€e from Titles is that Abstracts involve the

guantification or description of disease, wheraengbduces semantic ‘support’ (not necessarily
‘head’): number, concentration, levels, incidenfregquency, majority, presence ... of... cancer,
tumour, oncogene, growth, expression, patientsgnfiaman. A second pattern tends to introduce
either empirical or biochemical items that expléme potential treatment of the disease (effect,
role, mechanism, treatment / inhibition, synthest.. drug X, doxorubicin, compounds, [disease
Y]). As the first element becomes more necessatfigdnterpretation of the next item, the phrase
introduced by of in the second group can be seeS8iriclair’'s terms (1991:82-83) as ‘focus’ rather

than support.

The ‘treatment-of-disease’ pattern can be seemasvarriding pattern, but within this there is
considerable phraseological change. We have ideshtibur different problem-solution patterns of
complex stereotypical phraseology with of for soohéhe most frequent left-collocates of of in the
Abstract: (effect, loss, number, presence) ancetdees not seem to be any evidence to suggest
that any such middle frequency item (often termeb-technical items: Francis 1993) shares the
same phraseology as any other. In particular, dhgisn- problem / treatment- disease pattern seen
in the title does not appear to be fixed for eaemiin the abstract. For example, presence of has a
specific pattern if post-modified: the role/ preserof (drug X) in (illness Y). Other items require
more explicit modification. Effects and effect argually in subject position and are almost always
pre-modified by a treatment-oriented item (growthibitory, antitumour,
chemopreventive, protective) or an a research-ghsen item indicating some problem (adverse,
side-effect, toxic). On the other hand, presencaften used in a prepositional phrase functioning
as qualifier, (preceded by in, for, on) or in a@wanate clause where there is no explicit statémen
of problem or solution, and where presence of $&gram illness-related specific item where
a possible link with cancer is being explored:aeus, ras proto-oncogenes, maternal toxicity.

In addition, the expression use of represents ohethe most stereotypical patterns
of the abstract. It is always preceded by some edegof measure or a methods-
oriented specification of use (daily, widespread,egutar, intensive, combined,
clinical, potential) and followed by a specific driX(1) and an expansion of the treatment and
illness (with drug X(2), in the study of illness ¥) the treatment of, in the evaluation of Y)
and finally followed by some degree of evaluation @ research process: resulted in...,
should be considered, is discouraged, is discussed.

In a different kind of distribution, the significen collocate loss appears to
have become terminologised in the fixed expressoms of heterozygocity. Loss also appears
in thematic position where a research statemephiased in the passive or placed after the term
(loss of X...was found, occurred, occurring), alth there are reporting instances such as suggest
that .... which form a separate pattern. The pattmocurs more regularly with effect/s where
specific reporting items are sometimes placed agdwe (effect/s of X... were found, reduced,
appeared to be.., as shown..., and seem to.eJestingly, among most of the measurement-illness
phrases mentioned above, the reporting verb precdaeexpression (shows/ confirms/ indicates
...the presence of, incidence of, absence of).uftlio pattern is represented by the expression
number of which is not immediately preceded ordatd by a reporting discourse item. It may be
that there is a differentiated pattern of phrasgplacn which of has a role as constructor of
nominalisations of measurement and qualificatiore. (ithe first use mentioned above), Iin
conjunction with expressions of research reporamgl evaluation (the second use). The writer
can thus choose to emphasise the ‘self evidence tled data by evoking phrases
involving number of, or may wish to thematicise tlstudy and be required to use
stereotypical measurement-disease phrases, onaltely thematicise the results and use an
expression with items such as effects.



11.44 Abstract salient item 4:There.

‘There’ reveals a prevalence of existential proadagses in the Abstract, most often expressing
explicit evaluation of the shape of research asiclresults (up, down or no change). In the
abstracts subcorpus, the dummy pronoun there gualyi followed by was and were and occurs in
thematic position after a statement of methodoldgye (quantitative) empirical concern for the
overall direction of the data in the abstract isataly explicitly evaluated:

Existential process:Evaluated quantification:

there was/ were... no difference, no significaffecence,

a reduction in the percentage of,

considerable variation,

a transiently increased number of correlations,
strong correlation,

no change,

pronounced distribution

decreased hepatocyte labelling,

a high degree of similarity

These expressions typically precede the highlyisogmt items within the subcorpus that deal
with statistical direction or relation (as indicatdy the right-collocates of there: increased,
decreased, interval, correlated). There are onvorexceptions to the pattern, where empirical
items are qualitative rather than quantitative goample:

there were/ was... pronounced effects

no complete response
clearly a strong genetic predisposition...

11.45 Abstract salient item 5:In

‘In’ is used most frequently in three patterns:

1)

2)

3)

to modify nominal expressions of measurememgn{Bcant increase in toxicity, reduction
in levels, differences in cytotoxicity, decreaseiptake)

as an particle in attributive or relational das (accumulates in, is low in, resistance
was narrower in the cell), or as a phrasal elemémt research processes
(observed, detected)

introduced by chemical or causal empirical psses (role, resulted, used). 4) introducing
research with this (in this study/ trial/ phasstddy/ report...).

In Abstracts, ‘in’ also introduces non-finite rahksed clauses where given information on a
chemical process is bundled in with the originafoimation by explicative verbs such
as introduced, involved, implied (as in: this is@vel approach to adaptive resistance involved in
the expression of ras oncogene). In other sectimnsgxample in titles, the most frequent use of
‘in" is its spatial meaning (in the liver, in céllsin the Abstract this use is largely supplartgc
less specific meaning as in the use of in + theiechemical / clinical / empirical process), the
most frequent of these involving the descriptiorited mechanisms of carcinogenesis and tumour
growth (classification, suppression, treatmentjgnaission, dissemination, differentiation of the
tumor, increase in the total number of cells). @& dther hand, in is followed by zero-articlehie t



case of ‘problem’ items: cancers, subjects or $jpedisease-related entities (cancer, breast cancer
tumor-bearing animals, patients, tumor-bearing micgtokines, methylene chloride). It is
likely that reference and other discoursal factbewe a role to play in this distinction. But
both these uses are of generic the in prepositigmhses and Master (1987) has claimed
that discoursal factors (while crucial elsewhemndt affect generic article / zero-article usége.

an alternative explanation may be that just aglartisage is highly idiomatic in certain specific
semantic domains in the general language, theaytlme that phraseology becomes more idiomatic
in the specific language (as we attempt to dematesin this chapter).

11.46 Abstract salient item 6: Was

The simple past is the preferred tense for prasgilie research article’s present methodology
and results. Ironically, as we have seen, theepteas used to introduce previous research. This is
contrary to previous research (Hanania and Akh@&5)and to Malcolm’s (1987) distinction (past
for generalisations, present for specific data).a8Meports the research article’s (clinical)
methodology and non-quantitative (empirical proressults. ‘Was’ in the abstract can be seen to
play a completely different role to its presentseenersion: is. In the abstract, there are twaepatt
foris:

1) There is... followed by a statement of evidenee:evidence, no molecular evidence,
no indication+that, for this, to suggest etc,

2) Extraposed it and a that-clause: it is ...camhetly apparent, desirable, essential, important,
possible, believed, expected, likely that...folla\W®y a statement of findings.

Was does not share any of these phraseologicalaceasstics, and is instead involved
with statements of qualitative results where thbjetis are either key biochemical entities in
the cell (peripherin, protein, nucleus, DNA, glgcotein, toxicity) or biochemical items involved
with a tumour's effect on the metabolism (growtheight, vasodilation, expression). As in
Methods sections, was introduces some passivest&dtinical verbs as past participles which are
often pre-modified by a technical adverb:

was metabolically expressed
immunologically reacted
enzymatically deaminated
induced
carried

However, the majority of passives in the abstracte amore empirically or
research process oriented and resemble passivesuilts sections:

was (research process):
. observed, found, detected, determined, studiedn, shown, investigated, demonstrated,
performed, established, confirmed, compared.

11.47 Abstract salient item 7:That
‘That’ as complement plays an important role irorafulating the claim as a cognitive research

process (The idea that, we conclude that). A fretjuse of ‘that’ in abstracts is in extraposed it
clauses following verbs of cognition and belief igt...believed, expected, concluded ... that) or



adjectives of possibility or volition (important,ogsible, likely, desirable, evident). Similarly
reporting clauses have clear limitations on thgexilof the clause:

we conclude that
we find that
values indicate that

findings indicated that

A similar pattern is observed in discussion sectiddne difference from the discussion section
is the important rolle of 'that’ functioning as aéive pronoun in embedded clauses. It functions by
referring most often back to a specific chemicall &stablishing some characteristic function of
the entity: (Z occurred to chemical X that is..maifly responsible for, typical, expressed
only as, effective in  maintaining levels of) or dmpising the status of the
knowledge structure (allow prediction of experingntfactors that underline our lack of
understanding of these processes). Evidence of tlitahd, indeed who ) as a salient item
confirms KretzenbacherOs (1990) finding that emleeddlauses an important characteristic of
Abstracts, contributing to the traditionally Ocoroffa nature of the text at this point.

11.48 Abstract salient item 8: Did

Did is only used in two ways in the corpus: to adince the negative, not, and
in elliptical expressions such as as did the... h&®s surprisingly, the presentation of
negative results is a key function in Abstracts ael assume that they are emphasised (as we
have seen for but) partly to deflect possible @gtn but also because empirical negative resudts ar
just as newsworthy in the demolition of null-hypesles.

The subjects of did reflect the typical sentencentds of the abstract: processes
of tumour growth (or stopping the growth) (propagat growth, expression, inhibition)
and pharmaceutical molecules that are involved irelpihg or hindering these
processes (cholesterol, methyl chloride, doxorubibieparin). Verbs that are negated tend to be
the measurement or reporting verbs prevalent afteut’ in the abstract (did
not... increase, decrease, show that). Typical estd) of these clauses are biochemical
processes (efficiency, correlation, the data, samesponse). Again, this pattern is not reflected
in results sections where negative results relateempirical processes of causality rather
than quantification. There is little evidence to ggest that researchers want to
‘hide’ negative evidence: negative results in thelves are not necessarily bad, they may
well support the writers’ research hypothesis. Témson for the difference in expression may be
that results sections need to explain negative ggaesults (such as lack of causality, effect
or evidence) while abstracts state data-relatadtsgdeaving inferences about ‘higher’ empirical o
research implications to the reader.

11.49 Abstract salient item 9: Who

As further evidence of embedding in Abstracts, wfers to the only participants other than the
researchers (we) who appear in the corpus: thematand analogous terms such as physiological
group, those... Consequently, relative clause®daited by who deal with the role of patients as
subjects (in the grammatical and clinical sense) atte seen as active recipients of research, rather
than objects to be experimented on:

subjects  who receive active management
patients  who had received active management



% of those who had taken aspirin,

subjects who took part in radiation studies

patients who showed positive response to theradtration of AZT
those who progressed slowly

cancer patients who succumbed

patients who had tumours,

In particular, patients are never given drugs, theseceive them (who
receive carboplasmin, receive Doxo, receive doxomp This is quite a clear example of the
way phraseology helps to shape a specific view rahsitivity at the same time as framing
terms stereotypically. For example, given thablject complements of the verb ‘receive’ are drug
treatments, the non-initiate observer is compeitedssign a similar semantic profile to the terms
active physiological management and administratibme phraseology of the term management
(the 46th most frequent term in the PSC corpugwall us to establish its meaning within the
corpus not only as more specific than ‘personnghnisation’ but as part of a larger, recurrent
transitive structure involving patients and ‘recegy - the preferred phraseology for the
experimental application of drugs in vivo. Whil@ke part in’ and ‘receive’ are the most common
formulations after ‘who’, the same phraseology asmeserved for the other participants in the
process. Animals tend to be ‘given’ drugs, so wed flespecially in the methods section) ‘mice
were exposed to, fed, given...". We did find, hgare one instance of mice infelicitously ‘taking
part’ in an experiment:

mice who took part in the control study were gidexorubicin based analogues.

11.410 Abstract salient item 10: Both

Both signals a noun group complex, another possitiaracteritc of OcompactionO
in Abstracts. In many of the cases where both igduss a linking conjunction, it

is largely redundant. The following sentence isdsp

Two antibodies that inhibited both anchorage depehdnd anchorage independent growth also
blocked...

One explanation may be that ‘both’ is considereckssary by the researcher to emphasise two
complementary alternatives, thus establishing &cldagonomy. In abstracts we find the following
oppositions:

Both accelerate and  delay,

pre-B early cells

high low secretors

mouse human

rats mice

cytosolic particulate functions
oxidative reductive metabolism
destructive regenerative processes
normal tumor cells

This set of oppositions, explicitly signalled lnetwriters, provides us with a set of fundamental
oppositions that allows us to situate them in r@tato other other concepts and terms in the corpus
and to further define the discipline.



11.5 Phraseology in PSC Introductions sections.

The PSC introductions subcorpus contains 59 724svofhe Wordlist comparison with the
PSC corpus gives the following data:

Table 19: Introduction salient grammatical itenmirthe Wordlist program

PSCintro
PSC RANK WORD Freq. % Freq. % Chi sq. Probgili
in subcorpus in whole corpus
3 BEEN 346 (0.6%) 966 (0.2%) 34101000
4 HAS 283 (0.5%) 741 (0.1%) 31003000
5 HAVE 359 (0.6%) 1127 (0.2%) 28531000
7 IS 643 (1.1%) 3169 (0.6%) 15603000
11 SUCH 113 (0.2%) 388 73(0.000
15 CAN 120 (0.2%) 468 58.0.000
18 IT 207 (0.3%) 1006 (0.2%) 52.2.000
19 WE 200 (0.3%) 972 (0.2%) 50@L000
25 OF 2874 (4.8%) 21309 (4.3%) 4104000
32 TO 1233 (2.1%) 8631 (1.7%) 360000

11.51 Introduction salient item 1: been.

‘Been’ is used in two types of perfective passiwnstruction which have been identified
as typical in the reporting genre of introductigBalager-Meyer 1992). The passive perfect appears
to polarise around a semantic difference betweeseareh process verb introduced by a
biochemical / empirical subject and verbs whichigate a new or prevailing theoretical model in
extraposed clauses:

1) (biochemical entity or research process) (has hadve) been (in order of
frequency >10: reported, shown, demonstrated, foundbserved, identified, studied,
described, obtained, published, conducted, detedteeestigated). We consider all of these
research process verbs. However, this pattern afsmlves 3 empirical process verbs:
used, implicated, associated.

2) it has been (in order of frequency >10: showmggested, proposed, established, postulated,
concluded) that. These are also research process as we have defined them above, but as they
are expressed they refer more to the researchtgaifthe discourse community than to that of the
authors. In this kind of phraseological distribatiwe refer to them as research utterances.

The verb ‘shown’ appears in both lists, and we destrate below that it has
a different distribution to other verbs. Althougdch list has a consistent semantic content, we need
to demonstrate that different lexical items are oagganied by specific variations on the
global pattern. For each verb, we argue that thiasations are consistent in themselves.

The first right-collocate of been with 40 occumwres is reported with the following phraseology:
(biochemical process) have been reported to (progeclause involving quantification):

p53 gene resistance has been reported to bereguyeint
drug resistance to be different in 2 caseistud



antigen mechanisms to be frequently carcinogenic

the LOH mechanism to cause significant immunicllgdamage
S-transferases to produce metastasis in sesfgzales

A less frequent but similar phraseology involvgsorted in (+quantification):

gene inactivation has been reported in  a numbearnders

MP substitution a high percentage of carcinomas
LOH from 18q several human cancers

low effects of inhibition many tissues

drug resistance mammals treated with PIMO

The second right-collocate in this pattern is dest@ted, with a similar phraseology
but followed by adjuncts or embedded clauses rgjatb other biochemical processes rather than
measurement:

serum has / have been demonstrated to be onlyafitom
biodegradation to form in vitro complexes
catabolites in the original tumour
receptor myocyte by trypsin formulation
endothelin recognition by cloning tumours

This appears to be a typical pattern for other eassh process verbs
(observed, described, detected). When we analysertipirical / relational process associated in
the same global pattern we find a systematic diffee where the expression relates the causes
with tell-tale signs of cancer: (biochemical pradsave been associated with (cancer Y):

Retroviruses has/ have been associated with hegaatoer

Ras gene specific neoplasia

high doses of toxin gastrointestinal bleeding
mutation in these genes haemic neoplasms

its effects on human health the occurrenceanter

A similar pattern is seen with implicated excemttthe pattern is: (biochemical process) have
been implicated in (disease-related process Y)hmidisease-related item is more specific than
in the associated with pattern:

...implicated in... regulating cell differentiatio
in the development of cancer
the t-programming process

The third exceptional empirical item in the firgttigrn also has a unique phraseology, involving
a statement about a general research model ord¢gehas subject:

This model has  been (widely) used...
animal models...which have utilized....
This type of assay

the macrolide technique

A cross-characterisation technique



Utilized is mostly interchangeable with used lsuleiss frequent:

... have been used/ utilized to study, evaluatpare...

... have been used for other TCNQ derivatives

... have been utilized for the commercial produrctof citric acid
... have been used as a guide in the primary stud
.. have been utilized as chiral auxiliaries wadety of assays

The difference between the two verbs is that iy tollows utilized :

... have been utilized in  industrial settings
combination chemotherapy
a recent synthesis
the delivery of amines
cancer therapy

The clauses introduced by the second (extraposegksearch utterance) pattern have a
less technical semantic scope than those in thiedird generally express some empirical relational
process. The embedded clauses can be seen to thegqadts framed in terms of a new (present
tense) research direction but involving less tewdinor relational verbal processes (the following
examples are listed in order of right-collocatejfrency):

it has been proposed that this transformationlueeDNA damage

it has been established thatthey are reactivetivgtextracelluar domain of p185

it has been postulated that the mitogenic effeetstifiogens are mediated

it has been concluded that MP substitution is miscgint tumorigenic factor.

it has been suggested that thyamine is involvedardevelopment of prostatic cancer.

A major claim of the phraseology hypothesis is ffataseological patterns are not due solely to
phraseological preferences of lexical elements tliis case verbs) but to a general semantic
‘meaning’ that the collocational framework embodie& clear example of this can be seen with
‘show’. ‘Show’ is used in both the passive perfeeporting’ pattern and the extraposed ‘research
utterance’ pattern but its use does not affect dherall phraseology: the first pattern involves
biochemical technical processes, the second erapg@mi-technical processes. In the first pattern
(24 instances), the expression introduces bioch@npmocesses as technically specific as those
introduced by demonstrated by and associated withis time, however, the postmodifying
elements are non-finite clauses with verbs used-geahnically:

the disease has been shownto  have a decreastdmes to

TNF alpha efficiently deliver the toxicity atim A
a structural analogue of histidine provoke an imetesponse
Quercetin, a lipoxygenase inhibitor exhibit antitum activity in vitro
encapsulation of dXR... act as an in vitro induce

There are only ten instances of show in the extego pattern, but they share
the same phraseology as ‘it has been establishatl fhhe interesting difference is that ‘it
has been shown that’ is preceded either by a temhpar adversative adjunct or
subordinating conjunction and (if subordinated) fdlowed by a main clause justifying a
different research approach or mitigating the ald with a negative:



It has previously been shown that a single dosé\dfvax produces an inhibitory effect.
Recently it has been shown that Ras has potemagip-inhibiting properties...

However, it has been shown that use of this prodactexpose consumers...

Although it has been shown that the murine p53 uisedl of these studies was mutated, its
mechanisms are not fully understood.

Although it has been shown that p53 gene constwittismany different point mutations, the
gene responsible for the two cancers has not luesrtified.

Although it has been shown that the hepatocytescatieal to the survival of the tumor,
.... No correlation has been previously determined.

Although it has been shown that the cells that atedi cancer induced
GVHD, structural studies of the enzymes have yéetpublished.

While it has been shown that these metabolite$rageiently observed in breast cancer, their
decline over time suggests that they are not &quesite.

These sentences are a clear case of phraseolagydexd beyond the level of the clause. We
can see that the expression ‘it has been shown kst a specific phraseology but is not
incompatible with the other research utterancespldtys a marginally different role to these
expressions, and we assume that writers choosedistance themselves from the possibly more
subjective ‘cognitive’ verbs of the same phrasggploWe propose that each time a different verb
is chosen, it has a different set of collocatesulted in + measurement, for example), but that the
phraseological paradigm assures that the new seirdterpreted in the light of the conventional
expressions which share its phraseological patiEne.reason for the use of adjuncts may be that
the semantics of the verb 'show’ are not specificugh to suggest a temporal framework in which
a wider discourse community is involved, which wbube the case if the verb were
‘proposed, concluded'.

11.52 Introduction-salient item 2: Has.

As with ‘have’ and ‘been’, ‘has’ plays a key role the phraseology of report, taxonomy and
evaluation. ‘Has been’ accounts for 60% (188/28#}Yhe instances of ‘has’, and this usage is
detailed above. The remaining phrases using thms dre collocational frameworks with ‘of’, have
the X of where X is a quality where the whole exsgren functions as an attributive relational
process:

has the advantage of
has the benefit of
has the characteristic of

There are also a number of instances of ‘has redeiwhere the phraseological pattern
is: (clinical approach or technique) has receivéduantification of research process) attention
/ investigation followed by a reformulation of tbknical process:

combined NMR therapy has received little invest@abn a clinical basis
PIMO antigen has received little investigation dador in this disease
intracellular solvoyosis has received little atientas a possible treatment
interferon has received much attention as poteaotigd for cancer

C1350 has received particular attention as a plessdurce of metabolic data.

The relational or possessive use of ‘has’ alsoliresalmost obligatory quantification:



Quantifier / Empirical /

Evaluation Biochemical item

granisteron has 4 promoters

this compound high resolution power

the charged diester lower capacity

the inhibitor has a profound effect on its struetu

the factor a peak incidence between...

the disease a broad spectrum of clinical irtdioa

11.53 Introduction salient item 3: Have.

We have seen that perfective aspect together wittased expressions with has/have been’
are the convention for reporting previous or ‘givessearch processes, while the present tense, as
we see for the next item ‘is’, and the passivegmtife are used to report 'given’ biochemical facts
This is in accordance with previous research osedhleslot 1982, Salager-Meyer 1992). 55% of
the instances of ‘have’ are involved in the expms$have been’, discussed above. Of the
remaining instances we find one parallel expressibim ‘has received’: ‘have received (little,
much) attention’, but also ‘have attracted (mucHopt of) debate, attention’ and a similar
distribution of empirical (evaluative) and measuestntems after the relational use of the verb:

... have a profound enabling effect a good posgn
a high glycolytic rate
a high prognosis potential

poor capacity

poor oral availability

significant role

totally different molecular framework
well-documented effect

This is appears to be a regular phraseological : ualtnost all items following
a relational attributive / possessive ‘has’ or ‘bdavare premodified by explicit
evaluation. Another striking regularity in usageisvided again by the verb ‘show’, this time used
in the active complement expression: (studies) Istsvn that (biochemical result):

Randomised clinical studies have shown that ERXjisvalent to MTX

Immunological studies have shown that oral feeding drink water correlates
with several colonic cancers.

Some studies have shown that there is considenabdéeogeneity

Earlier studies have shown that some activity nmnah ras genes are specific.

Previous studies in this laboratory have shown sleatiempirical and ab initio methods can be

coupled...

The only exception to this pattern is the replacegmef ‘studies’ by the names
of other researchers (Bardwell and Cheng have shawat, Tanish and coworkers
have shown that etc.). A similar and important o$ehe verb is introduced by ‘we’ (except
that the general pattern is ‘we have found thatt)this is discussed below under ‘we’.



11.54 Introduction salient item 4: Is.

Unlike the possessive relational process use af /have’, the role of ‘is’ is uniquely used for
explicit evaluation rather than signalling identiich is its usual pattern in the general language
at least according to the Cobuild dictionary. Theageological patterns are (in order of frequency):

1) It is (empirical item) that (treatment relatéein X) (biochemical / empirical process):

It is unlikely that X) does not express ieng products
possible plays a key role
assumed increases in direct relation to
possible needs to be well separated
conceived differs at the level of tumor prodoict
well known can be modulated
relevant is the main source of circulatory...
2) Itis (empirical item) to (research process)
It is possible to identify TAAs that allow
necessary to assess the cell differentiatiashisstage
important to obtain structural information

construct a series of... structures
identify mechanisms of drug resistance
repeat measurements

establish whether

study forms of the enzyme

3) (Biochemical process) is (research utterancgpitmchemical process). There are only three
possibilities for this type of expression, expregsidecreasing levels of certainty through
modulation in verb group complexes (a type of gratical metaphor):

Hyperphasia is known to inhibit
Enzymatic... is known to processed generally via
HPV 16 E6 is known to bind p53
metabolism inc-cells 5 known to be proton-elegate
(Biochemical) IS likely to be involved in...
is likely to arise from differences in...
5 likely to differentiate in many cells
is likely to attract factors from hepatocytes
(Biochemical) is thought to be a major factor in
5 thought to determine cell cycle
is thought to act via ....crosslinking

5 thought to be one of the most important



As a copular verb, as with the relational use af;hhave’, relational and attributive uses of 'is’
involve explicit evaluation. This can be seen iruatye relational clauses (occurrences >5 are
underlined):

Specific biochemical process or item:

Pancreaitis, resistance to therapy, BORA, thesfgnd deposit... disease Y...

is a
Evaluative Empirical item Evaluative Biochemicam
common  predictor important target
appealing alternative method effective inhibitor
critical parameter potent derivative
major sign potential agent
imperfect route common analog
complex issue strong inhibitor
rare disease
new solid

Similarly, in existential clauses there is also @dtralways some explicitly evaluative element:

there isa strong motivation
substantial difference
positive correlation
clear need
significant possibility

When ‘is’ is used in equative relational clausd® tlement of evaluation is transferred to
a notion of ‘measure’, as in the fixed expressigsione of the most...is one of the main causes
of’. As seen in other areas of the corpus (espigcsurrounding the item ‘of’) disease- and
treatment- related items have stereotypical paternattributive ‘is’ clauses. Only disease rafate
items, for example can be ‘associated with’:

toxicity is associated with
weight loss

aberrant cell proliferation

an exogenous retrovirus that

overexpression of p185 gene

Conversely, only treatment related items can baé&n@ empirical property):

target orientation IS more efficient
MTX as an inhibitor efficacious
a new foliative agent localised
this choice of prodrug popular

antitumour activity stable



The reason for these patterns stems fairly strimghérdly from the research activity. Diseases
are being associated with potential causes, wiabgrnents are being compared and measured. So a
phraseological pattern correlates according to samomvention with the common semantic
categories naturally involved in the research.ddit@on, collocational analysis of ‘is’ also revea
limited set of items which can introduce nominaingdement (projecting) clauses, and these items
are almost always empirical and mostly premodifigdsome degree of evaluation. The following
list gives all the possibilities:

A disadvantage... is that a magnetic field mayaech...
The most direct evidence is that coagulation faatiffuse

A simple explanation is that none of these is ailyan use
The expectation is that PTC apparently does nmwsh
An intriguing observation is that these compouagst-promoters
A major obstacle is that they repel.

An interesting outcome... is that the polar effsechasked

However, we find that the evaluative pattern is moevalent in all uses of ‘is’. In
the introduction corpus, when the researchers agng that something is not something
else, explicit evaluation disappears:

Although its sensitivity to ATP is not yet provenpuse stamen have been examined...
Although cholesterol is not fully responsible fbeetformation of liposomes, it is often used in
pharmaceutical liposome formulation

Although the regulation of MyoD1 is not fully undéwod [it and others] appear
to perform critical functions

Despite massive lipid mobilisation, the plasma lenfethese metabolites is not elevated in the
cachectic state...

While p52 expression is not detected, it is uniikblat overexpression is related to LMF factors
outside the cell.

Again, the negative above relates to empiricakeearch processes in similar expressions to the
pattern ‘Although it has not been shown that’ diésc under ‘been’ above. To summarise,
affirmative expressions with ‘is’ do function muatore in terms of modality than simple equative
expressions. Negative expressions of relation, kewedeal with the full range of research,
empirical and biochemical processes. In both padtethe distinction between various genre-
specific process types (biochemical, empiricaleaesh) appears to coincide (in some cases)
exactly with syntactic patterns.

11.55 Introduction salient item 5: such.

The expression ‘such as’ is a discourse markermefating items in a taxonomic way. The
most frequent reformulations are of biochemicalcpeses (agents, enzymes and tumours) where
the reformulation demonstrates the conventionalatrmt or chemical nomenclature for the
superordinate chemical type:

antitumour agents such as NMU
alkylating BCNV
carcinogenic nitromidazoles

other TCPOB-08



use of hormonal enzymes such as dismutase

several DNA exonuclease
metabolic transferase
detoxifying acetates

tumors such as Wilm’s melanoma

maleic myeloma
the adenocarcinoma 755
MCE-7

The reformulation appears to be bi-directional: fivet item could be a new item, while
the qualifying phrase ‘such as’ introduces a refeeeto a previously mentioned specific item. In
this case, the textual function ‘given’ or ‘new’ ek not determine word order, the phraseology
(superordinate) such as (hyponym) remains the sdime.‘new superordinate / given hyponym’
reading of this pattern is not listed for this eegmion by the Cobuild dictionary, and it is platesib
that particular uses of set expressions like tmdewngo slight shifts in use in technical writing.
What is clear, however, is the function of rephgsieformulation which confirms our initial
findings (on posture) that this is a fundamentatina@ism in report writing and explanation.

11.56 Introduction salient item 6: can.
‘Can’ expresses potential empirical proceduresiochemical processes. Two patterns emerge
for the modal ‘can’, either in research orientedsgdge constructions or in active technical

expressions:

1) (General clinical or empirical process) can be (research / empirical process-ed):

alterations can be prepared applied
variants deciphered  prevented
ideas correlated determined
methods considered  classified
therapies attributed derived
products obtained

Some technical biochemical processes are alsoindbis expression: transmitted, modulated,
coupled, induced.

2) (Specific biochemical process / item) can (techl biochemical process):
gene products can  dimerize

cytokines flip

IL-2 hydrolyse

differentiated cells induce

gingivalis undergo malignant transformation
DNA metabolise

PMEA inhibit

11.57 Introduction salient item 7: It.

Most of the uses of ‘it have been described in thecussion of ‘it is’ and ‘it has
been’ + (research process) above. Other extrapdaeses include:



it was also found that the polymer was not stabl
it was it causes higher overall cell counts
it was although stability outside the cell...

Other verbs that occur in this pattern are: thogBy}, reasoned, reported, shown. There are also

a number of modal expressions such as: it appkatsand it would seem that. In parallel to other
expressions of evaluative research utterancess(iessential to etc.), we find: it would be
worthwhile to. ‘It’ is the most Cobuild-salient itein the corpus. The Astec ‘Common’ program
shows that in relative frequency (not actual fremyg, it is nearly five times more likely to occur
in the Cobuild corpus than in the PSC (the rati@ds112 per 1000) and this would indicate that
the absence of extraposed clauses is a characteardsintroductions rather than the rest of PSC
Corpus.

11.58 Introduction salient item 8: We.

A rich variety of expressions are used when theeaeh article writers present
their own previous or current research. In manyth# expressions involving the researchers
as writers there are time expressions or deicfiereéaces to the writing process. These appear to
vary according to the choice research processamlcircumstantial adjuncts:

Here we compare production in sheep
expression of gene alpha
spectra

In this study we examine a combination of method

in the present the activity of PKC (x2)

in a subsequent the incidence of protein

the distribution of PIMO
the p53 protein

The combination of formulations is complex, butezgmlly we find the following recurrent
elements (with variable positions): (time refer@ngeference to this study / paper /report) we have
(research process):

Previously (in this - a previous/ report - paper)
Recently (in this / a previous report / paper)
we have (in this study / previously, recently):

found that

investigated whether
investigated reactive effects
investigated other protonated exons
recently shown that
recently determined
previously  reported (x3)
previously  been studying
reported that mutant p53 causes
shown that

studied p53 expression



studied NAK cell susceptibility

studied tumour-drug distribution

succeeded in establishing ribosome-resistahlices
succeeded in catenating cyclodexrins

succeeded in establishing 2 phl-positive ALL lieés

A similar pattern uses the simple present tensethisi time used exclusively the verb 'report’:
we (time reference) (research process) (referdmere’) that (results):

we now report that p53 overexpression is elevatdke presence of
that epoxyalcohol also inhibits
the results of our immunological studies
we report here the results of a physical study
the results of our study
that 2DDP-subclones
we report that growth in soft agar appears tolweo substitution
the synthesis of 3 substituted pyramidizole
first isolation and characterisation
characterisation of a new breast cancer call lin
2 different approaches to synthesis

11.59 Introduction salient item 9: of.

“Of in the Introduction serves to qualify empiat process nouns and to form
fixed biochemical or clinical terminology. This the same function as in Titles and Abstracts,
the difference being that the fixed expressions @ilbcations in the Introduction are expanded to
longer stretches of phraseology. This further ieglihat collocation operates at longer boundaries
than the phrase, an assumption that we saw wasatypi the terminological view of collocation.
The following left / right collocates demonstrate tvariety of collocation:

Left collocates >10: effects, concentration, treaiin effect, number, presence, variety, activity,
results, mechanism, administration, use, becaesgels|

Right collocates >10: this, these, cells, humammounds, drug, mice, drugs, mice, methylene,
studies, cancer, Bora, liver, cell, chloride, effec

A number of longer phrases become prevalent in iheoduction and a number
of phrases identified in the title or abstract takea different environment. In particular we find
a strikingly long collocational framework: the aifmpurpose of (this study) was to (+ research
process) (measurable biochemical activity) (16 oerces) :

The aim  of this study was to compare
aims the present study were examine (x3)
purpose the current report investigate
this work relate
this series of studies measure uptake
test

expand data
identify



determine

The complements of the research processes aboveeasurable activities: activation, uptake,
circulatory responses, pharmokinetics in the livesncentration of pituitary humours, p52 on
MRNA expression, a possible prognostic of tumograssion..... While in the abstract expressions
involving effects of were generally followed by semegree of evaluation or an empirical process
(the effects of treatment X are demonstrated) libee phrase occurs as complement to some
research process:

(research process) (treatment related item Xyeéfe (treatment X)

assess the adverse antitumour effects of BORA
investigate the chemopreventative effect of baomice

show the inhibitory effect of cholesterol

report protective effect of Doxo drugs
compare cytotoxic effects of displatin treatinen

In Titles and Abstracts, we identified the role'aff in fixed terminology. In Introductions we
find that fixed expressions have regular phraseetogeyond their internal components, possibly
because there is simply more data for us to spwg lange relations rather than because of any
quality of Introduction sections. The term ‘mectsmiof action’ appears to occur in a surprisingly
delimited phraseological context: mechanism ofcectf (disease-related item) model (hedged or
negative research process):

The mechanism of action of human tumour model systes The mechanism of action of their
cytostatic action appears to be mutagenic

Thus mechanism of action of human tumor modelsbabeen determined with certainty

The mechanism of action of methylene chloride taseen clarified

However the mechanism of action of these tumor risackn be deciphered

Although the mechanism of action of some carcinegemains unknown...

A longer phraseology can also be seen in the Attraxpression treatment of, which is now
premodified by a combination of recurrent exprassim Introductions (we present one example of
each):

(empirical problem or role) in/ for / byEtreatmer (disease Y)

...Is @ common clinical problem in the treatmeimadult acute leukaemia

... expression... is induced by treatment ofdurnrcells with cAMP analogues.
... an alternative strategy for treatment ofdtema...

...Is... a promising candidate for the treatnadribpical infections.

One particularly interesting premodifying term ‘druof choice’ (6 occurrences) is also
a frequent premodifier of ‘in the treatment of’ afis would indicate the formation of a relatively
stable expression. Even more striking is the lefeteformulation of similar concepts for new
drugs used in the following longer phraseology:

(treatment X) is a (new) drug (commonly) used i titeatment of (disease Y):

aca C, a drug commonly used in the treatmehtedst cancer patients
APD a commonly used drug in the treatmentapicer



(drug X) is a new H2 used in the treatmentasfcer

(drug X) is a recent antagonist used in thetrmeat of gastric and ...
(drug X) is a metallic antineoplastic agent thatiged in the treatment of ... breast cancer
Harris et al. suggest the drug of potential valuesed in the treatment of ...tumours.

The use of ‘of" also introduces quantitative express in Introductions such as a variety of,
where the phraseology is a highly regular collasal framework. We find that the framework is
involved in a longer phraseology: (biochemicalgass / entity or at times empirical process) is
(used / empirical process) in (a) (wide) variety(tfeatment / disease related items):

Enzymes are involved in a variety of anticardreigs

Both are inactivated in a variety of industdaligs

Both are used as a solvent in a variety of sl drugs

Splenic dI Plaz displays a variety of dysfuncsion

the preclinical analysis in a variety of tumours

antitumour efficacy in a variety of organs

Methyl chloride is used in a variety of consurdargs

Methylene is used in a variety of pharmaceutpalications
macromolecules are used in a variety of fortnhas

11.510 Introduction salient item 10: To.

We have already seen the role of ‘to’ as complersentn expressions with ‘it is important to’
and ‘have been shown to be’; however this doeserbaust its role as complementiser in noun
group projections in other salient expressionsninobuctions. One particularly regular projecting
clause takes the following form: (biochemical psgepossessive) ability to (biochemical process):

[the reactant] its ability to alter toleranoeself

we extended its [tumor] ability to differentiate

calibrating their [leukocytes] ability to modifydeor specific DNA
exemplified by its [Xpa3] ability to undergo epdation

In some cases, the phraseology reflects subjeetb patterns. ‘able to’, for example can either
have animate subjects (the researchers) with tleniog pattern: (we are/were) able to (research
process):

we were able to compare the patterns

we are able to confirm that...

if we were able to design an interim system

we are not yet able to give a definitive statetme

In 16 cases we were able to identify the stradtdefects

or inanimate biochemical subjects with the follogvipattern: (biochemical process / entity) (be)
able to (biochemical process):

agents that are able to down regulate
gangliosides are able to function as
human IL2 is not able to induce an immune raspo



the most potent of these is not able to mairtAik Il
The...analogous tumor was also able to metastasiz

This phraseological distinction (research orientefl biochemical oriented) is
also strikingly reflected in the tense patternsoné verb: ‘lead to’ where the past tense is used
for the research oriented pattern:

These observations led to comparative studies

these findings led to widespread use of hormaspécts
Identification of major cell response led to theastigation of radioimmunization
we describe the rationale which led to speacutetiat 5SHT3 receptors...

These results led to the selection of a batitempnmune assays

The present tense is exclusively used for the leiootal / technical pattern:

response to DNA damage leads to an arrest afethe

This in turn leads to increased conversiorheflactase

This process leads to inhibition of intracedlutoncentrations
altered membrane transport leads to degradatimacetiuar matrix (ECM)
methyl 5HT leads to release of substance P

One rationale for this intriguing difference is thense and aspect play a role in phraseology (we
see elsewhere that it does for is/was was/have) bsh that tense has a 'research orientation’
meaning that has a more relevant role to play treal time’, an observation which accords with
Wingard’s findings (1981).

We have already mentioned above (in discussionhatt’) that projected ‘to-clauses’ (such as
the very frequent have been found to, designedate) characteristic of Introductions while
projected ‘that-clauses’ (The possibility thathés been found that) in Abstracts and Discussions.
This may reflect an increased use of indirect gratical metaphor later on inthe text. In
Introductions we find mental research processgeqing explanatory clauses:

cells are known to bind p53

chemicals cause embryotoxicity
enzymes inhibit hepatic MFO activity
hydrolysis IS proceed via a 2-step reaction
proteins are repair the 6-0 methylguanine

If we look at the long range phraseology of the triiejuent of these expressions 'appears to’
we see that it is generally used in conjunctionhwat negative statement, or a statement that
contradicts an accompanying clause:

Although the regulation of MyoD1 is not fully undévod, this appears to
perform critical functions.

However, the function of p52... does not appeatitaulate DNA synthesis directly.

Many tumours appear to have no relation to DNT geodc viruses

However, this appears to contradict some of ouirpieary observations.

It appears to be an ubiquitous protein, althouginetlis no correlation...

The phraseology of ‘appears to’ seems to be linketd with ‘hedging’ of assertions, as
one might expect, but with signalling contradictiontied in with negative



subordinate clauses: 'although (negative)’. @ Weo alsote also that the negative which
accompanies adversatives like ‘Although’ seem®gerate in parallel with ‘appears that and
comes either in the main or subordinate clauses is if the phraseology requires a negative
expression but has no preference about wherefihaly expressed. Again, one explanation for
this variation may be that phraseology determinkatwgrammatical choices are available with the
final 'mechanism’ of thematic choice and word ortidt to textual considerations.
Finally, the prepositional use of ‘t0’ accounts famly half of its occurrences in introductions

whereas it becomes prevalent in Methods sectiomspdrticular we note its use in phrasal
prepositions: according to + research model:

according to in vitro criteria

according to soliton theory

according to the theory of Knudson (1985)
according to the mechanism we put forth.
according to tumor histology (Palmer et al. 1988)

and phrasal verbs, as with the very frequent coetpato + biochemical process,
or nominalisations of biochemical processes whiclaket -to-, such as the
equally frequent 'resistance to chemotherapy’. Agker phraseological unit emerges with the
nominal 'exposure to’: (empirical process) (emprmpa@modifier) exposure to (biochemical entity):

(drug X) was increased following short term expesior TNF and other solvents
(drug X) undergoes induction involving exposurédigh concentrations of TNF
Studies have demonstrated permeability followingosxire to non-toxic doses
industrial exposure to methylene chloride

human exposure to higher concentrations

occupational exposure to benzocaine

Other nominal constructions that normally requib@ tvery often involve ‘cells’ in a complex
nominal where the cells are related to anotherhgotcal, often a reagent which in the case of
cancer appears a lot of the time to be ‘growthofiasct

(Empirical /biochemical) (Biochemical entity)

responses of cells to a wide variety of mitoggmamnth factors
resistance growth factors

susceptibility hormones in growth factor
responsiveness oestrogens

similarity the antibody

The final point about phraseology in the introdos corpus comes back to the use of ‘to’ as
complementiser. One of the more interesting paitéonemerge involves ‘was’ (the 4th highest
collocate of ‘to’) where almost all of the express formulate the aims of the research paper. We
have already seen ‘This aim of this study washoivever the variety of expression we find using
‘was to’ goes well beyond this simple formulation:

The aim of this study was to compare
The intention was to determine

One further goal was to evaluate

The key to the plan was to examine



Therefore our second objective was to expand data
their policy was to examine

Our purpose was to explore whether

The purpose of the current report was to generatdrap...
Another goal of these studies was to identify DNiacers
The aim of the present series of these studiesaiasestigate
The present study’s aim was to investigate whether

The goal of this study was to re-evaluate

A main task was to study whether

Thus, the first aim of the present study was to tes

The purpose of the Bristol 3rd stage trail wasge u

The purpose of this work was to widen the reseatickdow...

Here the only permanent elements of the phraseolagy the grammatical items 'was
to’, although the semantic pattern sticks very estly: (research goal) was
to (research process). The only exception to theenms to be where the aim is to ‘do
something’, in other words the clinical processngeate and trap’. This may seem unsurprising,
but the important point about phraseology is thatfgrtly plausible alternatives such as
‘to generate and trap’ are not equally as prevaksitthe research process expressions: they
are exceptions. There is no logical reason why pb&ential expression (research goal) was
to (empirical / clinical process) should not occyust as frequently in the corpus.
A possible corollary is that what would be free westricted collocation in the general
language becomes fixed either one way or anothethe specific language. In the case
of Introductions, goals are presented as glob&ares rather than the specific empirical or clihica
processes.

11.6 Phraseology in PSC Methods sections.

The PSC Methods subcorpus contains 137 161 worts.indludes Experimental
and joint Methods - Results sections. The Wordismparison with the PSC corpus gives
the following data:

Table 20: Methods salient grammatical items frae\tVordlist program

PSCMethods

PSC RANK WORD Freq. % Freq. % Chi sq. Probafsilit
in subcorpus in whole corpus

1 WERE 2795 (2.0%) 5162 (1.0%) 876.H00
3 WAS 2877 (2.1%) 6146 (1.2%) 57607000
18 THEN 282 (0.2%) 420 142.9000
20 AT 1324 (1.0%) 3287 (0.7%) 14003000
25 FOR 1919 (1.4%) 5224 (1.0%) 12@DO0
30 EACH 323 (0.2%) 595 (0.1%) 10002000
44 AND 4633 (3.4%) 14610 (2.9%) 743.000
82 FROM 1048 (0.8%) 2982 (0.6%) 472000
139 AFTER 431 (0.3%) 1139 (0.2%) 32@M000

260 WITH 1711 (1.2%) 5543 (1.1%) 17.8.000



11.61 Methods salient item: Were.

As with ‘been’ in the introduction, ‘were’ is a sifjcant marker of the passive. But whereas
passives elsewhere in the corpus are researchtemfiéinave been identified’ etc.) here the past
passive (which is unique to the Methods sectiongliisically or empirically oriented, involving
sometimes highly technical verbs. In previous rege&lanania and Akhtar (1985) found that the
passive in Methods was found to be frequently agarepassive which we do not find here, while
Heslot (1982) and Wingard (1981) found that thepdémpast was prevalent in Methods sections,
for which we do not find evidence in this corpus.the literature, passive expressions have been
classified in terms of the relationship betweenjettband verb (Sager et al. 1980, Heslot 1982,
Hanania and Akhtar 1985, Swales 1990). We suppletmesn view of the data later, but for the
moment we list some of the more frequent SV retettiips, and we find that there appears to be
a relationship between subject and the verbal gsoo&the predicator:

anerobes were (empirical) enumerated

analyses were (clinical) carried out, perforn@eépared

animals were (clinical) allowed food, given fodwbused in quarantine
randomly assigned / allocated a cage, killadriced

cells were (clinical) collected, cultured, fixegtpwn, incubated, maintained,

plated, seeded, sonicated, subcloned, tre@ypdjnised, washed
(empirical) counted
compounds were (clinical) separated, dissolvedeldealissolved,
obtained, prepared, combined
concentrations were (clinical) optimised, addetjusted, maintained
(empirical) achieved

data were (empirical) pooled , expressed, obtained
(research) analysed, considered
mice / rats were (clinical) bled and killed, exedgo, fed, given
killed, observed, obtained, raised, treatezighed
patients were (empirical) asked for their consentered at many intervals,

excluded from the study, followed until death,
(clinical) treated at dose level

samples were (clinical) collected, obtained, rur%, centrifuged
(empirical) counted
tissues were (clinical) fixed, homogenized

However, patterns of the passive can perhaps be osmfully sorted according to the elements
which follow the passivised verb, which are for thest part prepositions. We shall see later that
these can be further sorted by verbal process.eéwe & sorting of phraseology from one pattern to
a sub-pattern ‘collocational cascade’ becauseisitise effect of the listing on the page. Thus the
most frequent pattern for the passive is: (bioclsaimientity) were (clinical process) by
(biochemical entity) (detailed in a later sectidBgtting out other passive + preposition patteras w
find that the collocational cascade takes on déurtstep’ since each passive then has specific (bu
consistent) instruments / media:

Clinical process

were analysed by log rank test (statisticstl) te
ANOVA test



using analysis of variance

determined by TLC scanner (clinical or instamt)
liquid scintillon counting
the method of Chadwick et al.
means of a Student’s t-test
the HPLC method

killed by cervical dislocation (clinical prahere)
exsanguination
CO2 anaesthesia
CO2 asphyxiation

obtained by measuring the fluorescence (clipoacedure)
using a 1.5 mm diameter cork borer
retro-orbital bleeding of mice
injecting 3x105 cells into both flanks

prepared by the reverse evaporation method l{brocal method)
the film method of Skoza et al.
protein precipitation with acetonite
dilution of the liposome dispersions

With ‘for’ (a Methods salient item) the passive straction is empirically oriented rather than
clinical, with the following cascade:
Research / empirical process

were analysed for hormone traces (observable item
significance
calculated for antibody depletion
luteinizing hormone count
eligible for the present study (study)
this study
examined for visceral defects (disease-reldasaal)

malfunctions
external defects
used for observation (research process)
evaluation of patients
the experiments

With ‘at’” (another Methods salient item) the passivconstruction is used to
express some measurement together with clinicatgs® verbs. As with the patterns above,
the collocational cascade only has one step is ghitern since the phraseological possibilities fo
circumstantial elements are limited to times/ terapees:

Clinical process
were collected at appropriate time levels
77 minute intervals
1 minute intervals
incubated at 37 degrees C



stood at room temperature
performed at 37 degrees C
repeated at  room temperature.

The overall picture seems to be that we can ugetallegorise certain passive constructions by
the types of prepositions that are used to sigdginats in these expressions. These are of course
mediated by the specific phraseology of passivigeths, and these verbs and their subjects and
adjuncts can in the majority of cases be classifethantically and regularly subclassified by
verbal process. However, there are also procedsies Wwave a variety of expressions. For example
several idioms are used to express the (clinicigally obligatory) destruction of animals. Here
are the possibilities in decreasing order of freqye(subjects include in order of frequency:
animals, mice, rats, rabbits, pigs, monkeys, dogsomtrol groups’):

(animals) were killed by cervical dislocation
sacrificed by severing the dorsal aorta
euthanized  after 82 weeks
necrotized by CO2 asphyxiation

Incidentally, we also find one instance of mice ngei ‘shot’, but fortunately
(or perhaps, unfortunately) we assume that thisnséajected’.

11.62 Methods salient item 2: Was

While ‘was’ shares a similar passive phraseologihwiere’, the difference between the two
relies on the fact that items in the methods syhcoitend to be groups of biochemical entities
(cells, tissues, mice) while singular items in thethods subcorpus tend to be empirical process
items used with biochemical processes such as :

GST activity was expressed as
MPO activity

Kinase activity

reductase activity

or research process items used with clinical psuesbs:

DNA analysis was performed with A FAS solution

Thus analysis was performed using a one way sisaBtatistical analysis
was performed by the CELL fit method

retrospective analysis was performed in a sinfdemnat

A particularly frequent pattern accompanies ‘detectwhich tends to be either 'carried out at +
(measurement item) or ‘accomplished + (method)’:

detection was carried out at [X] mm (several ins&s)
detection was accomplished using amplified PCR
detection was accomplished using fluorescenceréffttials
detection was accomplished using fluorescencenigubs

detection was carried out by the fluorescence inode



Such regularity of expression suggests that cepghnases may be author-specific, it certainly
suggests that some phraseological patterns areatypf a small number of texts in the corpus,
although it is difficult to say whether there isyandication of this elsewhere in the corpus.

Another difference in phraseology is that while re/eexpresses methodology by the expression
‘(biochemical entities) were (clinical process \JeRly’, singular items tend to have the following
formulation: ‘(usually deictic) (empirical / reselrprocess) was (clinical / empirical process verb)
using’:

When the verb is ‘analyze’ the method is a stati$tinodel:
the result was analysed using the t-test
this [set of data] was analysed using the generadit model

correlation of the assay group was analysed usinget’s t-test

When the verb is ‘determined’ the method is a yp@assay’:

transferase activity was determined using a coroiabr available immunoassay kit
the structure was determined using a reverseeptta®matographic assay
MAKIII expression was then determined using tletape-dilution assay

the reference range was determined using 43 plameta assays

When the verb is ‘performed’ the methodology camlstatistical or measurement-
related item:

This analysis was performed using exponentgibyving cells
while our analysis was performed using infraspdctroscopy
clinical determination of the title compound wasfpaned

using an inverted microscope
baseline calculation was performed using thett-tes
cell line count was performed using the Mann \Wyttest

The repetitive nature of some of the methodologitedhils in the corpus also reveals a number
of fixed expressions (and even idiosyncratic idipmsolving ‘was’:

the solvent was removed under reduced pressur@gtdnces).

the solution was run on the plates for the anafygisnstances).

the supernatent was transferred to a new fra¢ti®mnstances, plus variants).
temperature was maintained at (measurement) deGrg&g instances plus variants)
the reference range for (drug X) was (measurememirol. (x5 instances)

11.63 Methods salient item 3: At.

If the base meaning for ‘by’ is to signal reseamoéthodology in the methods subcorpus, 'at’ in
a similar way signals a category we have termedirgcap‘measurement’ or quantification, either
of temperature, duration or increments of time.t’ i8 necessary after a wide range of passivised
clinical process verbs as we have seen with ‘wasere’, often with the possible collocational
framework of ‘for (x hours) at (temperature x):

carried out at 67 degrees C.
centrifuged at 12 000 rpm eluted at a flow rHte



stirred for one hour at room temperature

heated at room temperature
incubated at room temperature
maintained at72+30F
measured at 400mm
measured for 3 min. at 37 degrees C.

As stated above many of these are repeated sdiwees within the same text, and listed in the
methods section so that certain phrases achievsté#tistical status of idioms. Here is just one
example of many, although we can claim that thignigjue in that it involves a triple collocational
framework with an inverted temperature / time egpi@en (as compared with the expressions
above): (stirred) at (temp.) for (time.) until (eimgal / clinical process item):

was / were stirred at 20 degrees C. for 40 mintil DINA extraction
until processed
until assayed
until analysed

Some clinical verbs seem to occur with measuremtams that are less specific, such
as 'obtained at’:

obtained at a constant
at successive treatment times
at these ranges of azine ion
at later time points
at individual time points

There are also a number of idiomatic uses of ‘@t example the expression ‘at
risk’ in apposition to either tumors / carcinomas animals / mice. The expression ‘at
least’ however also fits into the ‘measurementtgrat

total of at least 15 000 nuclei per sample
expectancy of at least 60% a load

model cohort of  at least 3 patients

based on at least 4 tumours

performed on at least 2 separate occasions

The prepositional use of ‘at’ for a certain plasenot prevalent in the methods corpus, although
we find instances such as: unidentifiable numbergpkaced at the bottom ofE the scale.

11.64 Methods salient item 4: Then.

Cobuild-salient items like ‘then’ appear to functiperfectly normally in the corpus when their
uses are listed. We have seen however that the emumib potential LGP uses the Cobuild
dictionary ascribes to certain words (19 non-idibmases for ‘of’, for instance) are usually highly
restricted by the corpus. Despite being a veryifsogmtly 'Cobuild-

salient’ item, ‘then’ functions in a uniquely spgciway in the corpus (in fact, it corresponds to
one out of ten possibilities in Cobuild (1995 2ndl)e and its position is more fixed). ‘Then’
appears exclusively as an adjunct before passiviedas to signal a subsequent incremental step in
the methodology. The most fixed phraseology invelttee idiom ‘added dropwise’: ‘the solution



was added dropwise and the suspension was thezdhdatl instances). The following clinical
verbs are the most frequently used in this constnoic

the solution was cooled and then added

the supernatant was internalized and then ertlact
fifteen slides were exposed and then incubated
the frozen cells were thawed and then transferred
the mixture was filteredE and then washed

11.65 Methods salient item 5: For

We have seen above that a major use of ‘for’ isaimumber of expressions to signal
a very specific research goal for a stage of thalyais within the methodology. The
kinds of research goal depend on the passivisedis€la as seen above. In addition,
a particularly regular phraseology emerges for tlegpression ‘examined for’ where
the phraseology is: (animate donors / cells) weesrened for (visible disease-related item):

Five animals were examined for  external defects

the animals were examined for  soft tissue...ababties
Livers were examined for  grossly visible lesions
donor organs were examined for  visceral defects

Live fetuses were examined for  gross defects
...carcasses were examined for  malfunctions

Cell markers were examined for  skeletal malfornregio
...cell lines were examined for  malformation amadiation

The phraseology is so regular that we assume Rikt activity’ in the following expression
must be considered evidence of disease: The heads senally sectioned and examined for RT
activity. A more direct expression of research atmssists of the expression ‘used for’:

the primers were used for amplification

the procedure was used for calculating the Cl \&alue
the probes were  used for characterization of adib
the supernatant was used for comparisons

the test was used for evaluation of patients

The post-adjectival expression ‘eligible for’ issalclassed as an empirical process because it
bears on the relevance of certain data to the nedsea

fifteen patients were eligible for  entry into theesent study

the control group eligible for  the study
In order to be eligible for  the study
two groups were eligible for  the present study

11.66 Methods salient item 6: Each

Highly regular expressions involving empirical addchical processes are clearly beneficial to
the researchers in their ‘indexical /referencetneg: there is simply no need for argumentation at
this point in the text. The determiner ‘each’ rdgesuch a set of fixed expressions, and they are
typical of many more such expressions in Methods Experimental sections. The salience of



‘each’ is evidence that the language of this rhedbsection has been adapted to express very
specific sets of instructions, accompanied by setatack of subordination and often resulting in
the progressive use of shorthand abbreviationgperamental sections. We have already noted that
implicit non-referential progression is typical Miethods sections, and the other prevalent pattern,
deictic refocussing, also happens to be signallgd‘dach’. ‘Each’ is used in a number
of fixed 'measurement’ expressions when the rebeasc want to emphasise the
distribution and repetition of a series of cliniedts. Among the very fixed expressions we find
three patterns:

Empirical quantification : dose

verified at each dose level
entered

repeated

counted

treated

Empirical quantification: time interval

for each day
month
hydrolysis
study
rat

Empirical item: subject group

separated from each colony

aspirated mutant
removed contact
prepared treated region
withdrawn sample

One example of the many fixed expressions we friddded to each well’:

buffered saline was added to each well and inedba
11g of bromide = was added to each antigen well

sample buffer was added to each well to dissolve.
5g of purified rabbit was added to each well tsdige the MTT formazan
3H leucine was added to each well to dissoleesdmple.

11.67 Methods salient item 7: And

As with ‘then’ and ‘each’, the salience of ‘and’dsie to the sequence of methodologies being
presented in the subcorpus. General clinical psssesuch as ‘collected’ are listed first, followed
by more specific, technical clinical processes:

collected and concentrated
exposed to methylene chloride
incubated



mixed

radioactively determined
treated

stained

(re-)suspended

or followed by general processes of location pemdimther experimentation:

collected and counterstored
mounted
placed
stored

As with ‘both’ in the abstract, ‘and’ generally eals nominal group complexes that we might
consider to be complementary:

adenomas and carcinomas (X8 instances)
amplification and sequencing conditions (x4)
forestomach and lungs (x4)

Some clinical processes appear to be equally ‘srsdye’, especially involving
the methodological technique of ‘staining’ or preses that either always come first
in the sequence or follow:

sected and stained with...

treated and counterstained with
removed and routinely stained with...
developed and stained...

cut and stained (x5)
cut and mounted

cut and plated

cultured and plated (x3)

11.68 Methods salient item 8: From

‘From’ reveals a preoccupation in the Methods sesti with the source of
data samples, particularly from organisms. We didt rdetail the use of ‘from’ after
passivised verbs in the discussion of ‘were / what, the majority of examples here conform to
a similar phraseology. ‘From’ also reveals embedgedsive clauses in complex nominals
(the 'reduced-relative’ pattern). In the case ofori’ the basic semantics involve either
a clinical verb (extraction of a biochemical fromat@rial sources), or an empirical verb (basing
dataon a specific methodology). The most frequaeise is the meaning ‘extracted’
breast cancer tumours derived from host normas.c8imilar verbs include:

eluted from
extracted from
harvested from
isolated from
obtained from



prepared from
removed from
taken from

We can also see in the following examples simitawmverb relations to those presented under
‘were’, where only genetic material tends to beragted’:

DNA was extracted from paired frozen tissue

DNA was extracted from  bone cells using...
Ribonucleic acid extracted from PALL cells

MRNA was extracted from the parent cells

tRNA was extracted from  the exponentially growaadjs

On the other hand, for the reduced relative expesebtained from’ we find greater variety of
expression. We also find both the clinical ‘extrat from biochemical entity’ as well as the
empirical ‘based on this data source’ phraseologies

Research data source:

cells obtained from Dr JH van Dierendonk
data the above reaction
cultures Sigma Chemical Co.
tissues hospital recalls

values the previous study

Clinical extraction:

DNA obtained from patients

cell lines platelet rich plasma
mice breeding colonies
tumours control mice

A factor green tea leaves

A clear example of an empirical phrase which ontyoives the ‘data source’ meaning
is 'calculated from’:

functions calculated from the bootstrap samples
intervals data

X’ serum concentrations dose-response curves
size of p52 mMRNA species equations
second-order rate constants a standard curve

‘From’ in qualifying phrases generally has the fextion’ meaning. A notable collocation is
‘(specific biochemical) cells from (biochemical sge: culture)

trypsinized cells from monolayer cultures
spleen cells from tissue culture

tumor cells from peripheral tissue cultures
mononuclear cells from control animals

epithelial cells from immunized mice



We also find the complex nominal phrase: (spetifidy location) tissue from (donor):

normal breast tissue from 10 patients

spleen tissue from  normal chinook salmon
embedded kidney tissue from 10 control and 10 sgp@nimals
fixed tissue from  the orbit of the eye

recipient tissue from 24 cancer and 8 pancrpdtgents

11.69 Methods salient item 9: After.

The phraseology of ‘after’ has been mentioned injuaction with passivised verbs such as
‘obtained, added, killed’ (its 3 most frequent adi left collocates). As a postnominal qualifier,
‘after’ is preceded by a time expression whergefrafintroduces a nominalisation of a clinical
process. In other words, the methodological proseds presented in reverse order. This is
different to its use in the general language, wlieoften introduces a time expression (after two
days, after a while: according to Cobuild). Sonmdgl examples include:

Clinical process. Clinical nominalisation
were added 24 hours after amputation
determined 26 days implantation

were killed 26-30 days injection

cell growth was analysed 5h tumor transplantation
exposure at intervals up to 5h treatment

cultures grown 3 hours the start of chemotherapy
regimes administered several hours heating ateeflu
[-action was applied for 2 hours drug administnati
determined 100 min. injection

repeated every ten minutes grafting of the tumor

In many cases the time reference is the adjunchédiately’:

removed immediately after sacrifice
returned to their cages surgery
saline was removed surgery
excised exposure
cut into two parts the cyclophophanine infusion

A similar example involves the verb ‘obtained’ bl¢re is generally no time reference:

Tissues were obtained after the addition wasptet®
the addition of 0.5ml water
the first dose of interplasmin
the first injection
the initial dose

As with other grammatical items, a small numbehighly consistent collocational frameworks
emerge, in particular the very long phraseologicat: [(disease-related item) / (empirical / clialic
process) within (precise time reference) after(tndinal) dose / injection]:



mice were killed within 2 hours after the lastdo

loss ... of weight within five hours after thsti@ose
tumors began to appear  within 24 hours afteritsedose of injections given
deaths occurring within five hours after thetfirgection

Long stretches like this are not ‘cascades’ sinteytdo not involve ‘steps’ of
variable but semantically consistent members. ®t@ppcascades would involve a
different phraseology in either the first of thee@aed phrase such as at each + (level) contrasted
with for each + (time unit). Cascades indicate djeat phrases, with a new semantic
category introduced by each collocational part bé twhole. Instead, complex collocational
frameworks such as [within X hours after first ktlgclinical process)] are convergent: their
semantic parts vary within a limited set of altéives. We may argue that these are cases
of 'phraseological units’ where a collocationalfrework interacts with fixed lexical items in a
linear string.

11.610 Methods salient item 10: With.

We have already mentioned the significant rolevath’ as the most frequent right collocate of
‘were’ in methods sections. Whereas in titles ‘with a salient item used to conjoin similar
research processes, in the methods subcorpusndlsign instrument or 'medium’ by which the
clinical methodology is achieved. Even more spe@firaseology than that discussed under ‘were’
can be found with certain verbs which all have lendted set of possible instruments:

activated with (biochemical solution)
were activated with ethanol
an equal amount of saline
a cell suspension
the culture medium
blank human plasma

incubated with (subject-derived serum)

were incubated with a mouse monoclonal antibody
monoclonal antibodies
antimouse antiserum
test sera
antirat IgG mixture

stained with (colouring agent)
were stained with 10% ammonium sulphide
Alcian blue stain
brilliant crystal blue
nitro-blue tetrazolium
monoclonal antibody
treated with (quantity of measureable substance)
were treated with 2 parts of ammonium persulphate
indicated compounds
concentrations of 5% ammonium...
various concentrations of 8 chloro cAMP



various doses of TPA

11.7 Phraseology in PSC Results sections.

Table 21: Results salient grammatical items froem\Wordlist program

PSCResults

PSC WORD Freq. % Freq. % Chi sq. Probability=
RANK in subcorpus in whole corpus

16 NO 296 (0.2%) 694 (0.1%) 70@0O00
28 IN 3906 (3.3%) 14349 (2.9%) 50@.000
29 DID 176 (0.1%) 395 47.5.00D
30 NOT 595 (0.5%) 1798 (0.4%) 46000
37 HAD 206 (0.2%) 517 (0.1%) 38.2.000
41 AFTER 385 (0.3%) 1139 (0.2%) 33@000
72 THERE 168 (0.1%) 444 25.2000
80 THE 7427 (6.2%) 29122 (5.8%) 23(1000
92 WHEN 184 (0.2%) 518 (0.1%) 20@000
125 ALL 252 (0.2%) 783 (0.2%) 16.8.000

11.71 Results salient item 1: No.

‘No’ is the most significant salient item in the $Rts section, and its role in signalling changes
in the data is similar to the pattern ‘but...” tlled by negative in the abstract. 'No’ functions
uniquely as a negative determiner, a usage thabtisisted among the 12 uses of the word in the
Cobuild 1995 dictionary. Its most frequent usenisthe long phrase ‘there was no significant
(difference / correlation) between the value/s.ll ¢allocates >10). We can class similar
phraseologies by the final preposition in the pharas

Empirical statement Data shape Biochemical iadin
There was no significant change in radiosenitiv
difference plating efficiency
increase hydrolysis
change the time course of efflux
variation food...consumption

Empirical relation:

association  of EST alpha with GST nu
effect of vermapil on accumulation
effect on reduction of tumor size

In Results sections, affirmative statements of kimisl tend to be expressed in the present tense:
this is discussed below under the item ‘there’. 8M$® find several instances of the passive form of
this kind of phrase, with a similar split betweenpérical relation / data shape:

No significant relationship  was found



association  was observed
association  was found between tumor grade and LH

change was seen
difference was observed during the time period
correlation ~ was observed with respect to rewniRNA

Note that the passive is used with research prosass rather than the clinical verbs observed
earlier in the abstract and methods sections. Aimerof the passive form (limited to ‘observed’)
also exists which emphasises the biochemical psoces

Biochemical / Empirical process Research process

No significant temperature dependence was obderve
survival prolongation was observed
lesions were observed
tendency toward sustained release  was observed
time effect within one group was observed

When the term ‘significant’ is not chosen, anoteesluative term is necessary with forms of ‘to
be’:
Empirical evaluation

There was no apparent effect of diet
consistent pattern across concentration
detectable difference in the incidence of
strong evidence for tumor development

The same may be said of all relational processsvénicluding possessive ‘have’):

vaccination had no significant effect on thetéa

protein inhibitors had no incrementaleffect oméu growth

ethanol 1% had no apparent effect on the p&88ice
There may be no obvious symptoms of cachexia

The role of the negative to indicate changing darabe seen in the following passive examples
where the expression is introduced by a conjunexm@ession:

Conjunctive Empirical / Research process

In contrast, no clear trend was associated

In contrast, no clear correlation could be found

In contrast, no similar increase in radiosenditisawas observed
By contrast, no necrosis factors were found tpresent
However, no allele loss was observed

The expression with ‘obvious’ is the most frequent:

This caused no obvious antitumor effect
experienced no obvious pattern between the twiogse



while no obvious difference was observed
with no obvious effect

Other post-verbal uses of ‘no’ reveal the delexinature of verbs used to report results
in contrast to the empirical / research based vebsg/n above:

R analysis gave no indication of allelicdes

SSC P analysis gave no indication of p52atitens
analysis of NAK sensitivity gave no statistisajnificance correlation
screening revealed no activity

postmortem examination revealed no evidence ohstasis

a topographic scan... revealed no effect withingitoeip

The above patterns could have been expressed asingxistential ‘there was no’ (asin
the Abstract) but here are used to emphasise tohdinical entity or clinical process initiating the
empirical lack of relationship. In all of the exps#ons, no indication is given to determine whether
data increased or decreased, and this signalsntiResults sections when researchers write about
what didn’t happen they talk not in terms of theahof the data but in terms of explanation of
empirical terms- that is, how close it comes tarthgpotheses about cause and effect.

11.72 Results salient item 2: In.

‘In’” is used in three types of phrase in the resatirpus. The first is to indicate positive result
which usually involve a higher score or increasetbant in terms of measurement. This can be
contrasted with the negative results presentedeghwlvich we characterised as 'without direction’,
usually indicating only the relevance of the resalthe empirical model. The second is closer to
the essential spatial meaning of ‘in’, indicatinpese a specific biochemical process was found /
observed in the bodies of patients or subjects.tiiind takes the form of a research process verb +
preposition functioning as a cross reference tdharsection of the article.

In the first pattern, the most typical uses of ‘is’'with a statement of ‘increase/s’ in data (61
occurrences) using either a biochemical procesk wera technical verb like 'yields, expressed,
produced’. As with many relational processes indbgus, the expression is most often modified
by an evaluative epithet: (empirical process) (el evaluation) increase in (measurable, often
disease-related empirical item):

treatment with butyrate  resulted in an increase inrelative tumor weights

2 weeks exposure produced a linear increase inotakenumber of.. tumors
exposure to methylene chl. produced an increase inincidence of renal dilation
treatment with... carcinogens led to an overatirease in alkaline phosphase activity
concentrations of deoxy.. expressed an increase inthe total tumor burden

Similar ‘treatments’ are involved in an expressidmch effectively becomes an idiom involving
‘vielded’ and a measurement item ‘level’. Both bése items were seen to be frequent expressions
in the abstract:

Treatment with dismutase yielded modest increasiea levels of lactase
butyrate-treated cells yielded few increases énlélvel of fetal matter
cells preexposed to butyrate yielded an increafieahevel of  spleen weight

treatment with CAMP yielded a significant increaséhe level of ...lesions



in vitro doses yielded a similar increase inlthesls of  ...resorbsion

The second most frequent expression in the firepais the empirical process 'resulted in’
where the direction of the data is emphasised Inyesmtensifier and the observed phenomenon
can also be a biochemical process: (clinical pcessulted in (intensifier) (empirical measure /
biochemical process):

analysis resulted in markedincreases

protocols significant  deaths

exposure to meth. chl. 70% decrease
concentrations of dry MM negative induction

The same dose of DXR strong synergism

Since increasing the dietary BORA total lossrafl @iability...

Another way of expressing positive results is toe us a relational process verb
with ’'higher’ where the phraseology is oriented ulaxd an evaluation of the change in data
in animals or cells: (empirical relational procesgempirical measurement) higher in
(animate material):

tended to be higher in dogs treated with 30mg
peak level is markedly higher in tumor celkln

drug level is consistently higher in animals

leucocyte count is significantly higher in tisomal DXR groups
5FU concentrations were 2 times higher in animalsopsied at

This leads us to the second, spatial use of ‘inemehthe preposition introduces a biochemical
entity. In some cases, as in the last exampleshitehemical entity is really a data set akin te th
first use of ‘in’. To give an example, ‘in’ can lseen in expressions of positive results where the
data sets have derived from subjects or patienésemere is comparison of ‘in’:

liver neoplasms were more frequent than in alima

drug levels were 30 times higher than in caat

significantly higher levels than in males

more typically lower concentrations in the cepending control group

oxidised bases are present at higher levels thathose receiving liposomal drugs

A more typical spatial pattern involves technicalodhemical processes including the
classic expression ‘in vivo'. ‘Activity’ for examplusually takes place in ‘organs’:

cytotoxic activity in the organs

phosphatase all the organs
PKC cytosolic fractions
QK various organs
antitumor Vivo

‘Concentrations’ are only found in ‘tissues’ aurttours’

variation of concentration/s in human tissues
relationship between 5FU liver metastases
Data represent murine tumors



X was the major metabolite
measurement of

The most frequent

kind of materials

perfused rat liver
tissues observed from thematie

to be found biochemical entities are

proteins (27 instances) which are typically fourgk@amined in mammary cells:

examined the

found subcell location
the results show

detection of

decreases the level of

protein/s in

normal mammary cells
mammary epithelial cells
epithelia; and fibroblastscel
tumor mammary cells
breast tissue

Proteins are followed by mutations, which are tgflicas we have said detected in genes (the

p53 gene, exon 6 of p53, k-ras exons, H-ras gehe)alternative wording is to premodify the
mutation with a gene classifier, thus enabling ibé detected in tumours:

identification of ras mutations in
p53 mutations in

analysis of the p53 gene mutation in
r-ras mutation in

transcript mutation in

Interestingly, while we have noted that ‘in vivos imost often used as an

liver tumors
lung tumours
methyleneratdeinduces lung tumors
case hepatomas
tumour-bearing animals

adjunct,

its complementary expression ‘in vitro’ tends toused as a premaodifier in noun groups, and so we

get the following expressions:

The in vitroantitumour activity
The in vitroculture
useful in vitrogrowth

various doses of in vitroresults
PKC activity of thein vitrosystem
The

third pattern we identify

the text referengci pattern, exemplified by

the preposition’s most frequent lexical left-colbe: ‘shown in’ (34 occurrences). The use of
the present rather than past passive is noticgalihe following examples:

Empirical measurement

results are

results of the present study are
correlations

tumour response is

the perfusate profiles

Research process.

A range of similar research-writing verbs fulfisamilar function:

clinical details are
samples are
doses given are
grain counts are

shown in table X
fig. X

detailed in table X

given in fig. X

illustrated in

listed in



these results are plotted in
values are presented in
NMR plotting is summarized in

The expression ‘as shown by data in’ almost onfgreeto figures and tables. The only other
expression where it is used in fact constitutesegy \specific idiom which we observe in two
structural chemistry texts, where the biochemicativdy described in the methods section is
referred to some result in a restricted expansiamnse :

‘as shown by data in’
difference from controls
the first scoring event.
esterase activity
intervals in rates

Conversely, the expression ‘as described in’ isjuelly used to cross reference to other sections
of the research article, usually Methods, to indidhat the research process referred to is détaile
there:

analysed for the presence of oxidised DNA basekessribed in Methods
Incubation was carried out under conditions asrisst in Methods
tumours were examined histopathologically as deedrin the Methods
QR activity was determined as described in Mate@ald Methods
Accumulation was measured using... as describ&thierials and Methods

The use of ‘in’ in conjunctive phrases is more @drthan with other prepositions we observe in
the corpus, and we note here briefly the expressioraddition, in all, in comparison, in contrast.
These are compatible with the finding on postui there is more explicit signalling in results
sections.

11.73 Results salient item 3: Did.

We discuss the role of ‘did’ together with the nagain the next section. Apart from this 'did’
has two elliptical environments. The first aftert:b

but did appear to induce protein
demonstrate the presence of
cause a statistically significant increase indhination of
cause some increase in the levels of CYP2A
cease to gain weight

The second is after comparisons of results and iteen than (I have emphasised
the elided empirical / biochemical process verb):

caused more weight loss than it did in nontunbomaring mice
yielded more synergism than did exposure to Tis P
exerted sig. higher toxicity than did danorubicin

produced much higher values than did cells pretdeaith both

treated mice generated more H202 than did C57Ble mic



11.74 Results salient item 4: Not.

We have already noted the significant use of ‘reoaademonstrative presenting negative results
in empirical or biochemical terms. Studying thetgats of verbs used with not , we can see that
while verbs like ‘show’ are used in affirmative tsti@ments to describe ’'increases in’ the data, or
changes of the data shape (as described undeabimve) negative expressions with ‘show’ are
used mostly to explain the relevance of data ordba that a specific biochemical phenomenon did
not take place. The implication is that in resgégtions, the researchers are making a statement
about causality in relation to their 'failed’ or gegive hypotheses but use positive statements for
reporting changes in the data shape. This is agnteathe pattern in Abstracts, where negative
polarity is reserved for quantitative statements.

The most frequent right-collocate in of this exgres is ‘show’, where the phraseology takes
the form: (biochemical entity, usually living cgllslid not show (biochemical process, usually
treatment related):

controls did not show RT activity
females any antitumor effect
MCR lines cross-resistance
chemo-treated mice greater response
the population allelic loss

There are expressions which go against this tremid tihey (as elsewhere in the corpus)
are limited to formulations where the subjects aa#l data-related. Similarly, the
very frequent right-collocate,  ‘differ’, which enggs as a longer phraseology:
[(biochemical process) did not differ (empirical alyation of measurement or sometimes
biochemical process) from that / those (researchgss)]:

concentrations did not differ

bile content did not differ morphologically frotinat of

the consumption rate did not differ significanttgrh those measured
extravasation did not differ significantly fromotbe observed
the lipolytic factor did not differ significantliyom that seen in

Empirical measurement items such as: incidencesardrations, increasing serum levels, body
weight, leucocyte counts are all used in a similay in the relational clause: were not statisticall
significant. This can be contrasted with affirmatirelational clauses and uses of the verb ‘show’
when researchers tend to write that data is ‘iregdeor 'elevated’.

Clearer examples of the negative in biochemicatgsees involve the expressions of the very
frequent right-collocates ‘express’ or ‘induce’, darthis again reveals common subject-verb
preferences. Cells or cell lines tend to ‘exprésschemical compounds:

the majority of cells did not express peripheriB {stances)
cells in this clone RA activity

some cell lines myocenin

only one clone t-PA

the g14 cell line capsid antigen

Drug therapies tend to ‘induce’ biochemical effects

chemotherapy did not induce a depressor gene



lower doses any antitumor effect

CYPZA loss of weight
peptide any cytotoxicity
stronger treatment weight loss

In a sense, when we have identified biochemicalcgsses in the corpus, these
have mostly appeared as technical verbs in very hmubte same distribution as
nominalisations (c.f. induction of tumor necros&tbr). But we can also see that biochemical
processes are expressed by more ‘congruent’ véhlas,is ‘empirical process verbs’, such as
‘cause’ and 'affect’. For example, despite its freqcy, ‘affect’ is very specifically limited to
the chemical process of binding:

pre-incubation did not affect cell growth

IL 2 secretion anchorage

Those inhibitors binding

Antibiotic concentrations subsequent binding
magnetic field exposure binding capacity

Interestingly, in the passive the relationshipas symmetrical: the affecting medium tends to be
a chemical or ‘treatment’:

accumulation was not affected by the treatment

relaxations were nitro-L-arginine at any dose
reaction kinetics were incorporation of cholester
excretion vomiting was the presence of ...dancmb
weight gain was treatment with... antibodies

‘Cause’ is not passivised, but similarly presentsbiachemical relationship albeit of
a less restricted variety:

did not cause mutations in the p53 gene
further inhibition
lysis
any mortality
tumorigenesis

Apart from biochemical or semi-biochemical processthe negative in the results section
is used to signal what the researchers didn’'t iWdh ‘was / were’, we saw earlier that the passive
in methods sections tends to be used with techbioghemical process verbs. Here a study of the
negative reveals that the passive reverts to relsgaocess verbs and that the passive, at least in
negative voice, is usually modal in Results sestighiochemical process) could not be (research
process):

lipophilicity could not be detected
degenerated mitochondria explained
chimeric mMRNA related
Overexpression of p53 observed.

Other verbs involved in this regular expressiondaséinguished, established, maintained.



11.75 Results salient item 5: Had.

The role of relational processes such as ‘is a’‘aade a’ appears to be intimately linked with
evaluation in this corpus. ‘Had’ is more restrict@ad in the results subcorpus, 'had’ serves to
identify some degree of quantification rather thewaluation as in uses of have /has in
Introductions. The subject often tends to be al®aucal subject:

Biochemical entity Quantification

mice had a decreased number of formations
cells different correlation coefficient
animal tumours greater mean length

rat liver higher glucose count
patients lower frequency

protein more pronounced effect

infants much lower susceptibility
controls normal haryotype enzymes
LOH significant impact

subjects smaller body mass

This pattern has also been noted with the determine’ which can stand in place
of the evaluative  quantifier, although this exprss is limited to biochemical
compound subjects with empirical item ‘effect’ asall of complement:

the vehicle [=drug] had no effect on tumor expr@s

ZAAf effect on the reduction of tumor size
treatment of narial cells effect on weight gain

methanol control effect on number of implantasion

2 weeks experiments effect on the factor X aativat

One idiom that arises from this pattern is (tumexpression) had significant prognostic value:

Ta-T tumours had  significant prognostic value
tumor expression

overexpression of p53

The inhibitor

The receptor antagonist ondansetron

A similar pattern to one found in the abstract ines patients ‘who had taken (drug X)’, except
that in the abstract the verb is usually ‘had nesei

When ‘had’ is used as an auxiliary to express t&spe perfect, we find a different pattern to
the ‘could not be + research process’ pattern disesvin the results subcorpus. Here the verbs are
clinical processes, mirroring the past passive Wits /were’ in the methods section:

electrode had been allocated

the film had been deposited [=left]
inspection of the electrode had been electropedynerised
tumour-bearing mice had been exposed to [x3 oecoes]

rats that had been treated to.



11.76 Results salient item 6: After.

After introduces clinical processes

after some estant of time when the

researchers are reporting quantitative resultsipkes of typical phrases include:

expired

levels increased
levels were measured
levels increased
values were higher
The most IS

frequent phrase

3 days after
10 hours after
4 hours after
4 hours after
24 hours after

after

injection
completingsiwiol
PMEA adnnatish
drug admirtistra
completiomfofsion

treatment from

(>50curoences). Apart

time periods, 'observed’ is the most frequent tefllocate, and in some examples ‘after’ takes
on its more frequent general language functiomwbducing time phrases:

the resistant phenotype

the phenotype was

the resistance was
identical set of peptides was
vermacin exposure was

observed after

10 miutiai time
2 days cultivation
4 weeks of treatment
induction by spiain
administration of 8.5mg

‘After’ is also in the fixed expression ‘after adjment for’ in order to briefly rephrase variables

other factors, we
birth weight
this additional variation
tumor stage
the same factors

After adjustment for

11.77 Results salient item 7: There.

‘There’ has been seen in existential clauses in trAbs and there signals past
tense (and therefore current) evaluation of thengblain the research articles’ data shape.
In Results, the most striking difference in use tlee present tense and the preference
for expressing quantitative rather than qualitatesaluation: the present tense is not used in
other patterns with  ‘be’. Also unlike Abstracts, ethmost frequent pattern involves
projections, where the main clause is generallygsearch process and the expression generally
introduces evaluated empirical items:

Research process: Quantitative: Empirical items

it appears that there is/ are considerable emiffces (x10)
Topography confirmed considerable correlations

it is evident that important differences

the fact pronounced correlations

we found little detectable activity
This indicates no redistribution
The observation normal overlap



Results show some protein development

‘Found’ is the most frequent of the above verbs It-collocate, while the
expression 'are considerable differences’ is thestnfiiequent right-collocate. There also appears
to be aswitch in tense with negative evidence abjextive statements or modality
(but interestingly not without a modifier: Thereswavidence of..):

There was no evidence of long term toxicity
clear of long term deterioration
some of tumor development

of a decreasing risk
that...viability was compromised
for tumor development

What phraseological principle can we postulatexjolan why tense corresponds with syntactic
choice in this way? One clue emerges in the phlaggoof the verb group complex ‘there
appeared to be’. We have already noted that rdse@réend not to use this to *hedge’ but to signal
a contrast (often preceded by ‘Although’), and age¢ see this here:

There (x16 occurrences) appeared to be low l@fedgpression
Although (x7 ) there very few fibroblasts...
And (x8) there slight correlation

We therefore have a set of grammatical choicetscibiacide with the negative 'There appeared
to be no...” pattern:

- existential ‘there’.
- modality.
- the use of the past tense.

What this may demonstrate is that the present teattern, with its thematicised research clause
is a preferred way of presenting positive reswdtapedded within the modalised presentation of
facts (we also note the number of non-hedged detmative references in the present tense / that-
clause pattern: ‘This shows that... This indicadked’). On the other hand, negative results may be
presented as an aside or contrast with the mgimaent while the present tense indicates that an
argument is to be taken forward.

11.78 Results salient item 8: The.

The significance of ‘the’ signals that textual refece to previously mentioned
items presumably increases in later stages of the, ta discourse effect that correlates
with increased lexical refocussing and rephrasmdater stages of writing. The definite article
is obligatory in several collocational frameworknstructions, and so is a useful indicator. Among
the more frequent frameworks, we identify the faflog categories:

Empirical framework:

(followed, increased, affected, reflected, medipted

by the



(addition, method, end, presence, production)
for the (basis, achievement, accumulation, crostieg of

in the

(presence, size, staging,  setting, release, zonesare, levels, absence,
range, appearance, relationship)

of

Clinical framework:

after the (infusion, administration, end, injectioelivery, implantation, removal) of
Research framework:

during the (interval, period, intervals, period§)siudy, observation)
Measurement framework:

(consistency, fraction, precision, on the basmetcourse, grading)

of the

(product, mean, estimation, loss, incidence, 21&émulation)

of the

(first values, values, body weight, hyperplasmimse] cell populations)

Mixed category (research +empirical + biochemical?)

(formed, found, calculated, effect)

on the

(sensitivity, basis, range)

of

(the cell, these results, the data, our data,gdrypertosis)

in the (absence, presence, care, liver ) of

It can be seen that in all of these frameworkshwhe exception of the biochemical) at least the
members of the bracketed items share some sensamiiarity, even though they may not all fall
into our rough 5 part category system. This is gpshnot surprising - as Renouf and Sinclair
(1991) point out, collocational frameworks depend their lexical elements to motivate the
structure. The regularity with which some are cosgabconfirms our view that while we have
observed wider patterns with prepositions elsewleitbe corpus, we have here the product of
interaction between several smaller collocatiorkdtions.

11.79 Results salient item 9: when.
‘When’ is used to introduce subordinate clauseailileg a clinical process after a description of

results and this usage suggests that some formsulebrdination (especiually signalled by a
conjunctive binder) increase in later stages ofrdsearch article. This is much the same way that



‘after’ is used to introduce nominalisations ofliaical process. A frequent pattern involves ellps
of subject and finite (Halliday’s Mood) in reducelduses especially with the verb ‘compared’:

Empirical measurement: Clinical items:
were significantly reduced when compared to  cdsitro

yielded a 7 fold increase the controls
showed superior effects the same dose
yielded a 2-3 fold increase the control group
there was a significant decrease dose levetngiv

Although the distinction is not clear, a numbemnadre biochemically oriented empirical results
are modified by comparison ‘with’:

Empirical result: Clinical item:

resulted in growth delay when compared with mgecof saline

produced a significant effect groups receiviogreatment
infusion was delayed groups receiving no SCTT
therapy does reduce survival... the same dose
prolongation of survival those receiving...

When the main clause involves a research prockesssubordinate clause includes the Mood,
and since clinical processes are usually exprasgéue passive this is the prevalent structure:

Empirical item: Research process: Clinical pssce

loss of the film band was observed when filmsengnotolysed
distinct redistribution cells were treated

no activity Hydrolam..was incubated
A 57% increase H-7 was used

No significant effect mice were treated

A similar phraseology involves the process ‘obtdine

Empirical item: Research process: Clinical pssce
show actual data points  obtained when H-60 gadie exposed
The results were obtained when (X) was substitut

The results were obtained when tumors were eos
Almost identical values  were obtained when (X) wabstituted

A greater than 95% yield...was obtained when etipgvalent was treated

11.710 Results salient item 10: All.

‘All is a salient item in Results sections becaussearchers generalise across the totality their
data. Of the more regular determiner patterns n& fin all cases’ which precedes a statement of
specific results (where the passive is not useld glihical processes):

In all cases the medium was supplanted



normal weight was regained
the interval returned to baseline
the relationship ... fell short
nuclei had upfield shifts

The most frequent right-collocates are biochemicat related entities (groups,
cell lines, patients, animals) and these tend tmipeduced by the collocation ‘all other’:

all other  dose groups
groups
cell lines
organs studied

The use of ‘all’ can be a good indicator of iterhattare on top of some hierarchy. In particular
‘all other’ functions as a deictic selective detaren signalling the kind of lexical refocussing we
identified earlier. We also found that lexical regging was higher in results sections, and this
phrase may have a significant role to play in tide following phrases are very typical of this,
where ‘all other’ is not introduced by a preposit@nd is subject of the clause:

All other dose groups of males were euthanized
gross observations were checked
microscopic findings were incidental
microvessels showed no change
regions remained the same in sensibility

However, if patterns are arranged by governing @#n, these reconfirm
our earlier observation that prepositional phrasémve a semantically limited set
of constituents. Looking at them from the pointvidw of ‘all’ simply guarantees that we find
items that are typically grouped together in theuhs:

tumors showed allelic loss at all information loci
One tumor had allele losses 3tm suppressor loci
we collected samples time intervals

X decreased time points

IL2 secretion was inhibited time points

11.8 Phraseology in PSC Discussion sections
Table 22: Discussion salient grammatical iterosfthe Wordlist program

PSCDiscussion

PSC WORD Freq. % Freq. % Chi sq. Probability=
RANK in subcorpus in whole corpus

1 THAT 1381 (1.2%) 3357 (0.7%) 3110.000

2 BE 788 (0.7%) 1825 (0.4%) 2250.000

3 MAY 383 (0.3%) 658 (0.1%) 2230.000

4 IS 1167 (1.0%) 3169 (0.6%).193.000

7 OUR 222 (0.2%) 381 1290.000



9 IN 3991 (3.5%) 14349 (2.9%) D1160.000

11 NOT 662 (0.6%) 1798 (0.4%).2080.000
12 THIS 704 (0.6%) 1997 (0.4%).2960.000
13 WE 395 (0.3%) 972 (0.2%).9920.000
14 HAVE 442 (0.4%) 1127 (0.2%).D2 0.000

11.81 Discussion salient item 1: That.

‘That’ is the most significant discussion salietgm in the subcorpus. It is so atypical of the
other rhetorical sections that it is listed in thvard lists as among their least salient itemsh whe
one interesting exception of Abstracts. In disaussections, ‘that’ indicates the primary use of
complement that-clauses that function as projestiofiresearch reports and facts (Halliday

1985:244). In terms of posture, ‘that’ introducémuses that reformulate or evaluate results. That-

clauses in the subcorpus can be divided into fattems, in approximate order of frequency:

1) Research item + research process + hypotadjeqtions.
2) We / This study +research process + hypotactigptions.
3) Extraposed it + projections of modality.
4) Research item embedded projections.

The first three lexical left-collocates of ‘that'rea all research processes involved in
the first pattern  (suggest/s that, indicate thathowgn that), but they have very

different modalities associated with their suboatinclauses. The first example, ‘suggest/s that’,
has empirical measurement as subject, and the igethe subordinate clause has some degree

of modality or phase:

data suggests that reactive oxygen would beitapt
evidence suggests that simple sampling can tierped
the model data suggest that endothelin receptmistiplay a role
a number of observations suggest that  MQ MT igkaly to play a role in
lack of ...activity suggests that patients shdaddnonitored

On the other hand, ‘indicate/s that’ has deicticesgch process items as subjects

and no modality in subordinate clauses:

These findings indicate that a cell has becomentitied to the.. lineage

These results indicate that the cell has beestadearly in.. development
The present study indicates that this parametaghly correlated with

our data indicate that LIC is less immunogenantbther tumors

our data indicate that ras activation is an eavgnt

Other verbs which share this non-modal phraseolayg: ‘show that, confirmed

that’ and 'demonstrated that’. Related to this ctrce, we find cleft clauses which are introduced

by a limited type of empirical or research procagsject:

The strength of this model (empirical) s that
One drawback of such models (empirical)
Another possibility (empirical)

One disadvantage (empirical)

The potential explanation (research)



The main conclusion (research)

The second pattern of complement clause is syn#digtithe same as the first, except that the
subject tends to be ‘we’ or (depending on the vé&t$ study’ or the names of other researchers.
The first most frequent pattern of this type ‘shdwtbat’ tends to entail evaluation or negative
results rather more than its present tense couwarteighow that’. Also unlike ‘show that’, it has
‘we’ and ‘experiments’ as possible subjects:

Research item Biochemical / Empirical process:
Experiments showed that there was no homologyigregion

we there are no differences in drug uptake
studies the compound was not an inhibitor

the parent compound was extensively metadublis
active management was preferable

Another frequent expression, but which express#ifferent phraseology, shared by 'we believe
that’ and ‘we observe that’, is ‘we conclude’. $ime the subordinate clause deals with empirical
relations rather than quantification, and this getadinvolve an evaluative modifier:

We conclude that platinum orientation is not adégjyaepresented
CTL and NK cells together play an important role
ifosamine is well tolerated
MTT assay is suitable for assessing antipraltiee action
this in vitro behaviour is meaningful

In our third phraseological type, extraposed itisks permit the researchers to omit the research
process subject of the main clause, generally aligfior more modality in the main and embedded
complement clauses. We have already suggestedhisatveals a tendency for increased use of
grammatical metaphor; in this case interpersonaldatation’ metaphor. The most frequent left
collocate for this pattern is ‘possible’, and itderdinate clause always has some modality (as does
the NP complement: possibility that):

It is possible that the bioavailability of BQ-123ght be different
abnormal gene product may be involved
P-glycoprotein may be responsible
serine phosphoylate could play some role
the MP modification could stabilise the... cufiation

Instead of modality, negative polarity, or some aigm of a previous sense occurs in
the embedded clauses of ‘it seems likely that’:

it seems likely that they missed the peak
abnormal patterns affect [as opposed to normad]one
order and timing are not invariable
cell counts were not carried in HMC100 p64
... alterations did not reflect the PMN popiadat

Extraposed clauses after the explicitly evaluatiglear do not have a preferred polarity
but occur instead as themes of sentences introdycadversative sentence adverbs:



Nonetheless it is clear that there are sex diffegs in metabolism

Nonetheless cardiac effects are not dose limiting
Nonetheless the glycoproteins were specificaltiuced
Although TAA is not specifically induced

However assignment is paramagnetically influence

The fourth pattern, embedded noun-clauses, appeargolve similar correspondences between
verb and polarity or modality:

The possibility that the hybrid cells might havBedentiated
the chromosome changes might represent in aitifacts
B-chloro(...) may have contributed to...dowguiation
this factor may contribute to the immuno-reaérs
the higher p53 levels may be the result of ualkg high

This expression forms a longer phraseological wheen it is introduced by clauses that express
the modality of the proposition in terms of exclugliit from or providing positive 'support’ for
introducing it into the research process:

We cannot rule out the possibility that
We should not rule out

Not only does this result eliminate

This does not exclude

These studies raise

These reports support

A similar phraseology accompanies the phrase ‘thgm$ that’ where it is usually introduced
by an empirical verb and the subordinate clausgstém have modality:

These data suggest the hypothesis that MGaa m@gpensible

First evidence supports ...cell lines could beemesistant

Our observations support MCChOH will occur oifilgeletion...

Our observations lend support to... this mightigesource of methylation
Our results are in agreement with the promotggnamay resemble..

Another, ‘evidence that’ is introduced by evaluativegation (in the form of projecting clauses
or negative epithets):

arguable whether any good evidence that
there was no

there is no

The literature has failed to reveal

We found strong

The third most frequent NP complement is ‘the faet’. It appears to be intimately linked with
negative results. In terms of semantic process phrhseology, the expression introduces
embedded empirical-process clauses with negativarifyo which then function as subjects of
empirical remarks. In the first pattern, the negatiesult prompts speculation which stands as a
result:



The fact that this enhancement does not occumialies
(implies that such oncogenes were not involved)

we cannot demonstrate this change
(suggests that AIN causes different effects)

the 150pp treated group was not killed earlier
(might be due to weakness in the dose monitor)

sequential accumulation of LOH was not observed
(might be due to early monitoring)

2 MCR lines did not show higher activity
(confirmed that these reagents were highly $iggci

The expression ‘due to’, as seen in the examplesvegabis also related to the
complex conjunction: ‘due to the fact that. Herketwriters reformulate some anomaly
and then explain it, while the new explanation @hhi does not appear to be a
reformulation of previous material) may constitateesearch result in itself:

The failure of the two mechanisms could be duehtofact that phenotypic substituents reach
complex levels at low time intervals

These discrepancies were due to the fact thatatibolumns are rarely 100% efficient

The ineffectiveness of thiamine may be due to #uoe that thiamine has sizable groups present.

The unexpectedly high concordance is due to thé faat multiple immuno processes
are involved

The fact that we cannot demonstrate this degree beaylue to insufficient sensitivity of
our method

Here we can see reformulation at work, in that aapaoric noun (an ‘ownerless fact’
in Francis’'s (1985) classification) such as ‘fa@urineffectiveness’ generally introduces
a subordinate clause which explains the fact. éndkse of the last example, the negative result is
embedded and the reformulation of the problem ésgmted as an explanation. The idea that the
subordinate clause ‘explains’ rather than setdtesut is compatible with the semantics of thes les
frequent expression ‘is explained by the fact tHairther proof of this is that we must thematicise
the explanation in the last example or change dhadlation to ‘is the explanation of:
‘Insufficient sensitivity of our method i[s the @anation of] the fact that we cannot demonstrate
this degree’. This suggests that research processasot valid explanations and are not permitted
by the phraseology and thus ’insufficient sendifidannot be expressed as a negative result.

The negative result / explanation pattern evennglgdeyond the level of the sentence, as can
be seen from the following rather unique exampienifJGM56D,][sic]):

#1 We found that.. only anti B1 could mediate specytolysis.
#2 This is likely due to the fact that the diffeceris only one subclass.

The more frequent expression ‘due to’ reveals aleegpattern across sentence boundaries in
other parts of the discussion subcorpus (#1 negatisult or negative research process, #2 possible
empirical explanation):



#1 Unfortunately we could not detect enzyme agtivit crude extraction that converted
cis ACHOBA to the transomer.
#2 This could be due to the instability of thisiaty in a cell-free system.

#1 The basis for this observed diffusion ... is reatdily apparent. #2 It may be due to inherent
differences.

#1 However, control and treated levels of mutaggnare not significantly different.
#2 This may be due to reduction in kinase levels.

#1 Levels of mutagenicity were not significantlffelient. #2 This may be due to reduction of
small intestinal glucoriadas.

These examples also reveal the important reformglaible of deictic ‘this’ which is discussed
later.

To summarise, we can divide the various that-compld clauses between those which evaluate
results and those which reformulate and explaialteas follows:

Evaluation: Reformulation
suggest that (+modal) indicate that
(empirical item) is that (+modal) confirmed that
conclude that (+evaluation) demonstrated that
showed that (+ neg. / modal) show that (+/- neg.)
(we) reported that (+modal) (we) reported that

(we) found that (+quantification)
it is possible that (+modal)
the possibility that (+ modal) the observation that
the hypothesis that (+modal)

Negative evaluation:

it seems likely that (+neg.) (adversative) it isaslthat
the fact that (+ neg.)
(neg.) due to the fact that

Modality does not necessarily constitute evaluatiorthe examples above we find that modality
in most expressions accompanies other explicit erar&f evaluation, such as evaluative modifiers.
In many cases modals have other uses, as discusstt entry for ’'may’, below. Another
interesting feature of the patterns is that som@essions maintain their collocational properties
(such as negative polarity) in different syntagtterns. In particular, the expression ‘the faet't
is the clearest case for arguing that the phrasediae used where some negative result is present
whether that negative result in an embedded clenis®mluced by the expression, or in a preceding
main clause (where the expression has to be cauvaerto a clause linker ‘due to the fact thati) o
even in a nearby sentence.

11.82 Discussion salient item 2: Be.



We have seen in the discussion of ‘that’ clausas tiodality (in the evaluation of results) is a
very salient feature of discussion sections. Sirelational processes in the corpus tend to be
involved in evaluation as well, it is not surprigithat ‘be’ is the second most salient item. A asrp
analysis of ‘be’ allows the analysis of the usalifferent modals. We describe the use of ‘may’ as
a salient item later, but note that with ‘be’ intks to be used for explanation rather than evauoati
When ‘be’ is introduced by ‘can’ the expressiondgito be empirically oriented:

it can be compared with (x8 occurrences)
to those (x4)

In the negative, the expression is uniquely usedxyaress inclusion or exclusion in respect to
the research model:

analysis cannot be excluded
range of interactants completely excluded
ratio ruled out

Whereas ‘can’ tends to be used in empirical expyass ‘could’ tends to indicate either
the researchers’ ability to evaluate or explainogemical fact:

Biochemical process: Empirical explanation / aaéibn:
chemotherapy could be a potential benefit
chromatography a promising candidate for
tumor expression an appropriate target

This [inhibitor] explained by two steps

This [overexpression] explained as cellular

We also note an expression similar to the phraggadd ‘due to the fact that’: ‘this discrepancy
could be due to’. This overlaps with the overridptgaseology of ‘must be’ which also appears to
explain:

Deictic biochemical/empirical process: Empirichidchemical explanation:
These results must be due to administratioh wit

These results due to reabsorption

This suggestion due to enzymatic activity

The dispersion due to seasonal variation

This variation due to increased solvoyosis

This use of ‘must’ appears to differ from its exiative or empathetic (‘you must be tired’) use
in the general language (as described by Cobullinversely, ‘should’ tends to be used to
persuade or recommend, much as it is describetdandictionary, the difference being that the
recommended actions tend to be research procemssesnietimes clinical or empirical processes,
italicised):

Research process:

should be evaluated (x14 occurrences)



investigated

mentioned

justified

made with cations
administered

constantly under surveillance

The exception to the Cobuild definition is ‘it shd be noted that’ which corresponds to the
Cobuild dictionary’s description of ‘must be notéduat’. Here the projected subordinate clause
expresses empirical quantification (mostly undieelgt

It should be noted that tumor cell lines are hejenous
others have found higher expression
...tests have some degree of interdependence
the degrees of inhibition... did not exceed 70%
the decay does not take place in a concerestreh transfer

‘Would be’ tends on the other hand to introduce l@atgon (with ‘expected’ being the
most frequent right-collocate):

it would not be wise to allow plasma

the most likely source would be expected to reitsrneactivity
stretching modes would be sufficient

this localisation would be in agreement with

such a ...mechanism would be interesting to know

‘Will' be also introduces evaluation, or an equas expression to ‘expected’ (in particular:

required):
cytometric analysis will be required for diffateoutcomes
samples required to determine whether
this cohort suitable
modulation of their kinase level important for
their regulation level necessary to estimate
tests of limited value

A even more explicit distinction between evaluativeand non-evaluative
empirical processes emerges in examples of phaserewthe second verb is introduced not as
a subordinate clause but as an infinitive ‘tendsdthe initial finite. The most frequent is ‘appear
to be’ (x39 occurrences), which is accompaniedlesireexamples of evaluation:

This response appears to be definitely ruled out

These appear to be significant relationships

These tissues appear to be very suitable foreseiglh measurement
This immunoprocess appears to be much more aasist cytotoxicity

This detection method appears to be importamhimortalisation

Other expressions share this pattern, such adylikebe’ and ‘found to be’. This latter is in
contrast with its non-evaluative active that-compdait form (as noted above): OWe (have) found
that' + some degree of explanation (we that thieresas more likely to be ionised). The passive
formulation’'was found to be’ involves more explieialuation by gradable adjectives:



(biochemical process X) was found to be considgraidre potent
more reliable
safe
the best strategy
much higher

The ‘evaluative’ pattern is in contrast with thatsaciated with expressions like
the highly frequent ‘need to be’, which requiragsearch process as main verb:

Research process Research process:

This hypothesis  needs to be formally tested
the new findings need to be classified

Many more samples examined in order to establish
More.. cell tumors studied in order to verify winer
These new strategies... devised

A similar phraseology accompanies the phased @yugxpression ‘remains to be’
(Research process)

its causal role remains to be determined
dependency established
expressing different isomers elucidated
whether this result in (x) investigated
whether.. proteins would allow... clarified

11.83 Discussion salient item 3: May.

We have already seen that ‘may’ and its relativeightt are the main modals
in subordinate clauses after expressions likes'ipossible that' and it is likely that’. In most of
these expressions, modality was seen to correswahdexplicit markers of evaluation. However,
when the phraseology does not include ‘it is pdesthat’ or other types of subordination, the
majority of the uses of ‘may’ appear to be truedfpes’, that is proposing an explanation but
indicating to the discourse community that the aedeers know it may not be true in all
circumstances. We give two of the most frequentrgptas of this:

Empirical result: Biochemical explanation:

ineffectiveness.... may be related to sensitivity

efficiency of this line crosstransformation

the more moderate effect cell differentiation

derived cell lines lower peak concentrations

this result a bleeding tendency

lack of bioavailability may be due to error peosynthesis
deficiency in ..body weight direct effects eplication
Another possibility inherent differences gea

The fact we cannot demonstrate this charge chance



Overexpression disproportionate distribution

11.84 Discussion salient item 4: is.

‘Is’ is a salient item in introductions and disdesssections. In introductions, the major patterns
were seen to be:

1) It is (empirical item) that (biochemical process
2) It is (evaluated empirical process) to (reseg@rctess)
3) (Biochemical process) is (research procesgeteérch process)

In discussion sections, the patterns are less otmated and more distributed across a range of
expressions, have a greater emphasis on researcbspes and evaluation and have in some cases
different lexical components:

1) It is (evaluated empirical item) that (biocheatiprocess)
2) It is (evaluated empirical item) to (researchgass)

3) There is a (evaluated empirical item)

4) (This) is (attributive research / evaluativeqass)

5) (Research process) is not (evaluative)

6) (Biochemical process) is (biochemical / emplirm@cess)

Several expressions emerge as a new choice of mgprdidiscussions, with less emphasis or
thought processes and necessity, and more on affuenevaluation:

It is interesting to note that
interesting that
apparent that
clear that
most likely that

Extraposed rankshifted non-finite clauses areriotstl to fewer patterns than observed
in introductions:

It is possible to  screen for cell lines
difficultto  determine influence
important to mechanistically link
unlikelyto  be the case that

An alternative attributive takes the form of arnoiai ‘little is known about’ which differs from
the standard expression in introductions (X is knd@):

Little is known about hepatic regulation
hepatocarcinogenesis
the way the relationship helps changes in imertests
the physiological importance of ... endothelin
the behaviours of p53 gene



Whereas in introductions, negative

relational

psses were concerned with negating

the empirical relevance of biochemical processesngffivity is not detected,cholesterol is
not applicable), here the tendency is to expregathe evaluation of research processes:

Research process:

It IS not
The latter finding

the present study

The reason for this unexpected result
Sampling required for analysis

The functional implication

This strategy

Research evaluation

yet clear (x5)
convincingly determined

feasible
known
very defined
surprising
very different

Other attributive relational process patterns hspecific phraseologies such as the pattern 'is
consistent with’ [research process is (empiricahsistent) with (research process)]:

This observation is consistent with
This result

This

The level of protein found

When results
degree of quantification is

are expressed after
expressed

expressions ofchdémoical

all the resstigar observed
previous results
our findings
findings obtained.inmodels

processes, some

an adjundbiochemical) entity is

(biochemical process: expressed) (quantification):

the polypeptide

Is expressed at a very low stéglfferentiation

activity in only in a minority of the tumor csl|
peripherin at high levels

protein as micromoles

tumor size by diameter

There are also a number of expressions where &dnacal process of disease or treatment is

empirically related to observed data:
Biochemical process (disease related)
hypoglycaemia is associated with

The tumor mechanism

The MAC tumor

MOR phenotype
Oncogene p185

Biochemical process
damage is due to
induction in the liver

The presence of normal bones

Suppression
The positive reaction

Empiricatgss

considerablesame in
acquisition of t-cell pmies
increased lactation
enhanced stability
internalization of bleeding

Empirical process

observed alterations
direct action
direct interaction
subsequent incubation
the effect of.. filters



A reversed pattern emerges for ‘is related to’ Wwhichas as subject an
empirical observation which is related to more dpdly biochemically oriented items. This
pattern shared by less frequent expressions @sgott in’, and ‘is responsible for’):

Empirical item Biochemical / clinical process
risk is related to  ethnicity

efficiency stabilisation

the cause of toxicity spasmodic polypeptides
presence of protein expression of class Iligants
frequency in some tumor samples the schedulerofrastration

11.85 Discussion salient item 5: Ouir.

Personal pronouns are infrequent in the corpus \wbhae, and the appearance of 'our’ is not
surprising given that self-reference by the redeas (‘we’) also appears as a discussion salient
item. ‘Our’ appears in a number of highly regulasearch process expressions, which we

summarise as follows:

our results show/s that
data
study
findings
studies

Other verbs used in the phraseology are:

Our study suggests that
indicates
demonstrates

If the research term *analysis’ is used, no hedgsomplement clause is introduced:

Our analysis focused on a limited subset
was based on immunohistochemical studies

was based on four methods
was to establish criteria for histology
was to understand embedded tissue

Finally, an adjunct like ‘clearly’ is often used temphasise the researchers’ certainty if
no 'hedging’ verb (like suggest) is used

Our results clearly indicate
clearly demonstrate
clearly show that
strongly argue that

11.86 Discussion salient item 6: In.



The analysis of ‘in’ covers four of the six rhetml sections in the corpus. In titles
its left collocates were seen to be biochemicaltéstases in, expression in, growth in) or empirical
items (role of... in, change in). In abstracts, ma¢ed a number of expressions involving empirical
guantification (increase in, decrease in, reductiondifference in). In results sections its use
extended to quantification, a spatial use with béical entities and cross reference to other parts
of the research articles. In discussion sectioage¢hdency is for empirical expressions of the shap
of the data (the most frequent pattern) and caetations (the second pattern). A third pattern
involves research processes, and a fourth compmeaegal expressions where ‘in’ is involved in a
phrasal discourse marker.

Empirical items which denote general relationstopsnovement of data are the most frequent
uses of ‘in’:

sensitive to the difference in peripheral siibshts

there was no proportions of t and o cells
This is likely due to the charge distributiordayeometry
This cytotoxicity...

Results... complicated by global biodistributioof fragments

Other very frequent empirical data items (increabange) are accompanied by empirical verbs
such as ‘resulted in’, ‘involved in’, ‘associatedtht or research processes (such as 'was seen’).
Another empirical item that signals causality foramsidiom: ‘play a role in’, where the presence of
research or other empirical items is not obligat@ighough some degree of evaluation is often
present:

linkage does not play a major role in modulating ¢bnformation of DNA

Our findings suggest that CsA might play an roléhia differentiation of cells

Also, longbond structures could play an importate in other bond scission reactions

The phenopholyation of c143 TAA plays some rolénm malignant proliferation of cells

accumulation of p53 alterations may play an impdrtale in regulation of the proliferation... of
cells

Similarly, biochemical items that are described gmesent in’ others tend not
to require expressions of empirical or researcivigtand are stated as implicitly observed fact:

other transcription factors are present in tloeds

other factors are present in the calf serum

p53 mutations were present in the majoritganicer cells

a small amount of contaminating mouse skin was squrein the tissue

except for the 1464cm mode that is present imrlypeall the resonance
spectra

A similar pattern is seen in the expressions itecéfd in, is similar in, and is visible in. The
third pattern we note involves research procesgksre a result is ‘found’ or 'observed’, and this
is similar to a pattern we noted in other secti@nsilar response was observed in this study, LOH
has already been found in all renal tumours). Dleth pattern we note is a tendency for ‘in’ to be
used in complex prepositions. These take the fofrooblocational frameworks where there is a
similar discourse marker function throughout thétgrga. For example, ‘in..to’ also allows for
contrasts:



in response to normal smooth muscle tissue
addition benign tumours
contrast benign smooth tissue and leiomyas
while ‘in... with’ signals that results have or leavot been replicated elsewhere:

in agreement with  published data

combination other methylene results
concurrence Belleville et al.
conjunction the results obtained

The spatial use of ‘in’ as we have noted above asvéerminological consistency within
the corpus. For example, only nude mice are useskia grafts:

xenogratfting in nude mice
in xenografts

tumours xenografted

inoculation or skingrafting

The xenografts

while frameworks with other common lexical itemsalreveals the collocational (and hence
terminological) properties of tumors, cancer angic@mas:

In.... benign tumour(s) bladder cancer / carciasm
breast breast
invasive colon
clear-cell colonic
colorectal colorectal
malignant pancreatic
p53-negative primary
renal cell
Ta-Ti
various

11.87 Discussion salient item 7: Not.

Whereas in the results subcorpus, negative statesnwamcerned causal relationships (affect,
cause, express) and the general shape of the idatease, differ, was not different etc.) the
discussion sections express negative researchvaltiseis. Again, unlike Abstracts negative data
directions are not emphasised in Discussion segtibuat the emphasis is more on reformulating
results than on explaining negative results. Osearch pattern emerges as a very regular
collocational framework: ‘did not (research progeasy (empirical item), and here it serves to
report negative results:

we did not  detect any changes

we could find relationship

we did observe tumor development
we could obtain evidence of precursor

Early reports did suggest major difference



The negative also plays a key role in signallingsga existing research. The expression, 'not
known’ is part of the ‘end-game’ of the discussisection which allows for further applied
research:

The specific source of serum To is not known
The exact mechanisms of the antitumour effect f dife not known
The functional implication... is not known
Whether this is also reflected in demethylyatios... not known
The nature of the inhibitory factor is not knmow

Another important signal for future research padsds is ‘not clear’ where negative findings
are reformulated by higher empirical or researdcesses (in italics):

The reason for this difference is not clear.

The reason for this latter finding IS not clear.

However, it is not clear what differencesnf/axist.
The relationship between gene p53 mutations andgpession IS not clear.

with one longer reformulation:
It is therefore not clear why cells are not abléuge] serum plasmogen.
Biochemical processes also appear in the frametmotkbiochemical process) with’:

not cross-react with
inserted
interfere
link
react

The exception to this is the expression ‘was ngbeisted with’, which includes the pattern:
(quantitative empirical item) (be) not associateth\biochemical / research process):

amplification was not associated with  ...patlgatal characteristics
cell proliferation was p53 overexpression
expression of cathepsin D is response to endathnieory
Patient’'s age was nausea among our subjects
variations within the normal range are the riskle¥eloping ...disease

This shares a similar phraseology with the premyat verb ‘result in’, where
the second element is instead (biochemical / engbiprocess):

increasing data does not result in  any furthbaanement...
...native phosphate does major conformationahges
estragon stimulation does phosphorylation

Although the insertion mutation does a form shift

substitution of the...backbone does in large con&ional changes

11.88 Discussion salient item 8: This.



In Chapter 10, we found that the deictic functidrtlus’ is a fundamental item in the process of
reformulation in research articles. We found theittic selective (‘this’ as head) and deictic lexic
(‘this’ as premodifier of an anaphoric noun) arerenérequent in discussion sections, and this is
confirmed by concordance analysis. The most fregpattern is as deictic selective:

This suggests that...
This may explain...
This might explain...
This is in agreement...
This is in contrast to...

In the deictic lexical pattern, any item modifieg ‘this’ can be considered a reformulation, and
the most frequent are anaphoric nouns reformulgtregious text as research utterances (here they
are listed by frequency):

Research reformulation by anaphoric utterance nitiog:

This result...

This finding...

This observation...

This model...[ambiguous: this may also be integatets a ‘structure’]
This hypothesis...

These are highly frequent, but are probably lestedahan the terminological rephrasing of
biochemical processes, of which the following @ most frequent:

Biochemical reformulation by superordinate:

This region...

This cell line...

This group...

This model [as above, this may also be interprated ‘hypothesis’]
This protein...

This type...

This compound...

This activity...

In addition, we identify a series of patterns whtre reformulations are superordinate items,
used to relabel previous utterances. These pattaists clearly correspond with collocational
frameworks, such as ‘This (empirical reformulatadiresult) in (empirical item):

Thisappearance in parental cells
delay PMN appearance
difference rate constant
disparity degree of suppression

increase metabolic rate



In the framework ‘This...of the pattern involvessaperordinate empirical item which is itself
measurable but does not constitute a result (élseirpattern above): ‘This (empirical quantitative
item) of (biochemical / empirical process/entity):

This class of aromatic compounds
comparison ICso values
dose chemical...
form therapy
group tumours
kind analysis
period time
range concentrations
type damage

From our first list, we have omitted one high fregay item the is very frequently used
to reformulate results, but is rather difficult ¢assify as either research or empirically oriented
this effect. As with ‘empirical reformulation of gelt’, effect can be seen to be empirical rather
than research oriented because, as with all erappiocesses, it labels observable and measurable
phenomena (such as this motion, this reaction) aritle same time it could be construed as a
researcher’s interpolation or modelling of resiliss tendency, this frequency). By reformulating
results as an effect the researchers explain mmmmnmt on previous data-shape results without
proposing a new model:

#1 The increased liver weight was reversible.
#2 This effect could be the result of increaserhu#llular glycogens

#1 Treatment with 8-chloro cCAMP drastically reduédslevels.
#2 This effect is even more pronounced in MCF L@Ac

#1 LUMO gap is correlated with downward shift.
#2 This effect is misleading. However, some slaftsinvolved...

#1 Both approaches resulted in 80% inhibition.
#2 This effect on ECM degradation indicates th#tldBA is much more efficient.

#1 EFF cells grew slightly faster in MEM.
#2 This effect was independent of oestrogens.

The difference between the formulation ‘this effecabove, and such research
process expressions as ‘This result’ (as noted gbdw far the the most frequent)
suggests that 'this result’ tends to introduce & research direction that goes beyond comment on
the previous clause or sentence:

#1 DNA sequencing of the melanoma revealed thatcp88ns... were wild type.
#2 This result eliminates the possibility that ntiatas are germline...it suggests a mutagenic
mechanism.

#1 We observe several large AJ- IX positive mMRNAs
#2 This result may indicate that AJ-IX is a vergtdnt exon.



#1 90% of the carbonium ion was trapped and
#2 this result suggests that inorganic phosphatecmpete with water to trap the ion.

#1 The reaction.. produces MeOArc.
#2 This result is consistent with the partitionofga common intermediate.

#1 The study .. produced a 23 response rate
#2 but we have not been able to reproduce thidtresu

It would seem that while most of these expressaresunique ‘this effect’ errs on the side of an
empirical rather than research orientation. Yetimgae would claim that the semantics of a
particular word are thrown into sharp relief bytpats of its use in this genre’s phraseology.

11.89 Discussion salient item 9: We.

‘We’ is salient in discussion sections, and diffeam its use in introductions sections in that it
is used with more ‘cognitive’ research process s do with postulations (conclude, believe,
consider) whereas in the introduction it tends ¢oused with 'research writing’ processes to do
with ‘doing’ (present, succeeded, compare). Theedéhce is accentuated by the fact that, from our
data on ‘to’ elsewhere, we find that action-

oriented clauses are more typical of Introductitven propositional ‘that’ clauses in Abstracts.
In discussions, ‘we’ is subject of the followingepent perfect forms:

we have demonstrated, described, designed, deteaetermined, developed,
employed, established, examined, extended, foutehtified, investigated,
obtained, observed, noted, reported, shown, suggjesimmarized, used.

Of these, employed, extended and used can besdlass clinical processes (on the basis of: we
have used clonogenic assays to quantify...). Ofdbgnitive process’ patterns, which all occur in
the present tense, we note the difference betweenrdsult-specific ‘conclude’ pattern which
rephrases an empirical result and ‘we believe thditich goes on to evaluate a negative result
(italicised in sentences No.1):

Rephrasing:

#1 A number of other approaches have addresseastignment of change.
#2 We conclude that energy group effects are netvavelming.

#1 T cells and NAK cells are essential for rejettio
#2 We conclude that CTL and NAK cells play an intpot role in the rejection of LAC-
IL2 cells.

#1 The validation coefficient decreased from 6.8%.%%
#2 We conclude that ... the dose expressed...rdgeontribute significantly.

#1 The result .. did not reveal a significant shift
#2 We conclude that OS may affect the movementifl®

#1 Neither position band was detected.
#2 We conclude that the glycoproteins.. are spti§i recognised...



Evaluation of results:

#1 The cellular basis for this association is unkmo
#2 but we believe that comparing this in vive.meaningful.

#1 Even if methylene does not interact with hepatoc
#2 we believe that the magnitude is not sufficient.

#1 The reasons for the discrepancy are not entiteyr,
#2 but we believe that our technique of assessamgport... offers greater sensitivity.

#1 The relative LI's did not differ between methgeexposed controls.
#2 We believe that methylene-chloride exposurendicbrovide a selective growth advantage.

#1 The role of the negative phosphate backbosegioorly characterized at present.
#2 We believe that improved progress can be madmi@nce understanding in areas such as
chemical drug design.

11.810 Discussion salient item 10: Have.

We have seen that in Introductions ‘has, have’naost often used with empirical items such as
‘received, led to, attracted’. In the Discussionbrpus, research processes are more emphasised.
The majority of the research process uses of ‘have’described above, under ‘we’. Passivised
reports of research processes are the next mgsiginé use:

have been detected
found to be
identified in
reported to
shown to

The next most frequent pattern involves activeaeseprocesses:

previous studies have shown that

we have reported that

we have found that

recent clinical studies have demonstrated that
experiments have suggested that

As an attributive relational process, ‘have’ is disequently to express evaluation, as
seen elsewhere:

Biochemical /evaluative: Evaluative:  BiochemiddEmpirical process:
surviving cells have aberrant morphology

the drug may important implications

the current assays may limited sensitivity

granisteron has been shown to negligible agonist

ragments have been reported to superior ...|atedis abilities



PART IV: CONCLUSION: THE DISCOURSE OF CANCER
Chapter Twelve: Findings and Implications

This thesis has set out a possible corpus methggddo the analysis of genres, by establishing
the context of situation of a specific type of stiic research article. It has demonstrated that b
combining systemic grammar, discourse analysis catidcation analysis a comprehensive
description of a specific genre is possible. Thenm@ethodological focus of the thesis has been the
analysis of collocation, and the findings of thisalysis are summarised here. This final chapter
integrates the findings of the Data analysis arstudises the implications for the three research
hypotheses set out in Chapter 6. The implicaticestlaen set in the wider context of scientific
research writing and the chapter then goes onsttuds the effects of this in the wider community,
including the popularisation of science and thealisse of cancer.

12.1 The reformulation hypothesis.

The reformulation hypothesis stated that new rete@eas are created by the interaction of the
textual processes of grammatical metaphor and aiisecsignalling (or posture). That is, the claim
of a research article is built up by gradual changewording that correspond to processes such as
nominalisation or lexical reformulation. We statbat the hypothesis is falsified if we could find
no recurrent pattern of reformulation in postureg@mmatical metaphor or no link between
reformulation and the construction of scientifiaiois.

Reformulation is conceived in this thesis as a ssfaeprocess where elements of discourse are
reworded with a new discourse role. We followed phegress of a specific claim in ten research
articles submitted by members of the cancer reBegroup, firstly as the research claim is
expressed by grammatical metaphor and secondifheasekt progressively signals relations and
encapsulates previous discourse in the researidheatn the case of grammatical metaphor, we
saw that new transitivity roles allow for increasetminological packaging. We also suggested
that changes in transitivity roles (not necessaadlygruent or metaphorical expressions in
themselves) are significant points in the arguntemaf scientific research articles.

In posture on the other hand, discourse itseleisvaluated. Previous (and sometimes future)
discourse is reformulated as new elements of termgical hierarchy or in terms of the research
activity. By explicit signalling of these relatiorts signalling of a change in argumentation, we
have seen that the research article can be segiretd important elements of the discourse and to
translate major research findings into a researatiem

12.11 Reformulation and logogenetic history.

The analysis of logogenetic history reveals pastevhdevelopment of scientific claims. These
patterns reveal that change in the expression arhgratical metaphor plays an important role in
the textual construction of scientific claims. Wiedf that change corresponds to rhetorical sections
in research articles. Change involves the intevaati two mechanisms:

1) lexical reformulation of terminological and raseh utterances.
2) expression of empirical processes by relationaittributive clauses.

These findings are backed up by the observatioenoépsulation, set out in the section below.
Specifically, we found that in half of the reseagmsticle sample grammatical metaphor developed
from congruent expressions. This was the direcfostulated by Halliday and Martin (1993), a
process that they claim represents a typical ckenatic of written science. However, in the reft o



the sample, we found that grammatical metaphoroyelic (from congruent expression to
grammatical metaphor and back to congruent exmmessir occurred in reverse direction (from
grammatical metaphor to congruent expression). Mggested that such a ‘non-linear’ logogenetic
history of an expression is not just a linear psscef construction, as Halliday states, but
represents the rhetorical argumentation of the. t€kat is, if a typical logogenetic progression
(congruent expression -> grammatical metaphor) esspits what Halliday calls the genre
of 'explanation’, then alternative patterns suchlescyclical pattern represent significant shafts
argumentation. In Chapter 9 we saw that many o$ahghifts take place in different rhetorical
sections. In some texts a cyclic or reversed patterresponded with the shifting of an expression
to a higher research model (for example from desggrcept to strategy in JCPT10) or a shift from
a general concept to a more specific term (e.gaftonsumption to oxidation in BJ). This was
particularly prevalent in results and discussicttieas.

We suggested that grammatical metaphor includes thphenomenon
of nominalisation (expression of verbal processéeeas nominals or rankshifted clauses) as well
as the cohesive process of lexical cohesion, eapeciHalliday and Hasan’'s (1976)
‘general nouns’. Thus the re-expression of ‘hydsely as ‘synthesis’ is at once
a nominalisation and a complex paraphrase (Hoey 1)199We found this kind of
reformulation prevalent in the text sample, andnbthat it oriented around either terminological
or research claims. As stated in section 9.3, d#mjls ideational metaphor involves
reformulation within accepted hierarchies of safenterminology. Thus the metaphor synthesis is
itself reformulated more specifically as a routemmre generally as a mechanism. The re-

wordings we found throughout the text samples ardearly related the
original expression, although their status as gratimal metaphor is questionable according
to Halliday's, if not Martin’s definition (Halliday 1985). Various conceptual directions
of reformulation are afforded by these changes,thdrethey constitute grammatical metaphor or
lexical paraphrase. As far as the discourse commuis concerned, we argue that
these terminological changes constitute small dainThis is demonstrated by the fact
that grammatical metaphor allows for the insertbevaluative terms in the new expression where
before there are none (compare: ?this importanthegrs and the more likely this important
mechanism). On the other hand, we find that refémtran often also involves a transition from
terminological hierarchy to a broader researchntldy reformulating mechanism as a strategy in
text TL, grammatical metaphor allows an empiriegiht to be worded as a research model: and we
argue that this constitutes a stronger claim iretres of the discourse community.

Reformulation of terms is a contentious issue tergists. Myers (1991) has demonstrated that
discourse communities are defensive of previouslg positions on terminology and that demotion
of research claims by an editor often takes thenfofterminological corrections. We find,
however, that movement in terminology is visiblghe building of longer blocks of nominals (as
we saw in text CC). This confirms Halliday and Mag (1993) assertion that grammatical
metaphor plays an important role in the buildingexfhnical taxonomies. We have also observed
the association of concepts (such as the link batweveight loss and glucose utilization
reformulated as glucose consumption in TPS) bytioglal clauses and empirical phrases (are
associated with). Such associations typically spoed to changes in the direction of
logogenesis. While some terms are reformulated aspprase or as research models, others
remain constant. We suggest that grammatical metapis used most typically with
unmarked biochemical terms that are ‘assumed’ pplamations or marked ‘empirical’ processes
that are ‘atstake’in the argumentation of thet.tekhus biochemical entities tend to be
quickly metaphorised in introductory sections a@ehain so. On the other hand empirical processes
(oftenrealised by relational / attributive claysesemain congruent. In certain
marked expressions, however, we have seen thadirceiochemical entities are untypically
expressed 'congruently’ (flips, puckers etc) and peital processes are



expressed metaphorically (this relation, this ais¢ion, the use of...). We suggest that in such
marked expressions, the concept is ‘at stake’anhith status as fact has yet to be establishedeby
text. This is borne out by our analysis of phrasggl which shows that empirical or research-

oriented reformulations such as ‘this effect’ ohist result’ are subjects of attributive
clauses which establish the empirical relevancethef previous (congruent) formulation (this
effect could be the result of...is even more prored, ...misleading, ...independent, this
result may indicate that...eliminates the posgibilithat...is consistent with...). Thus
grammatical metaphor does not in itself make preeesinto facts, it enables expressions
to modify stated facts.

So while we have identified grammatical metaphorasindamental linguistic mechanism of
reformulation, we have not found that grammaticataphor itself builds claims. Rather, new
scientific facts rely on change within the text wWier change of expression tends to be towards
grammatical metaphor or not. We have already dasinthere are few stable linguistic clues to the
assignment of rhetorical ‘moves’ (Swales’ 1981, @9%lthough it may be that reformulation
constitutes a strong clue to the staging of arguatiem within broader rhetorical moves. However,
we only have evidence of a correspondence betwdermrulation and main rhetorical sections.
This would appear to support the reformulation ligpeis to the extent that rhetorical sections
represent broader rhetorical moves necessarydardhstruction of claims.

To summarise, our analysis of ten sample texts esigg that logogenesis has at
least an important role to play in the argumentataf the text, if not the textual creation
of claims. Grammatical metaphor serves to aid exgilan, to change the technical taxonomy and
to promote empirical facts to research claims. Vderctherefore that it is an important mechanism
in the textual creation of new science.

12.12 Reformulation and posture.

In Chapter 10, we found that encapsulation of mnevi discourse is a useful
model of reformulation.  Posture  concerns the sest¢o-sentence progression  of
discourse signalling by deictic or conjunctive caiba throughout the text. We argue that posture
and grammatical metaphor interact: that metaphor @ important mechanism
for encapsulating previous discourse. Our analg$igposture reveals patterns of encapsulation
and prospection that correspond to rhetorical @esti in research articles across the
text sample. Explicit discourse signalling corregf® to the interactive plane of
discourse (Sinclair 1981) and involves lexical refolation of claims as terminology and
research utterances (as seen above for grammatietdphor). Lexical reformulation is thus
a fundamental characteristic of encapsulation, khis in turn an important mechanism
in formulating new science. In addition, the diffiece between different posture types may
account for the variable textual autonomy or ling@aracteristics of certain rhetorical sections.

Specifically, in the ten pharmaceutical science tgexsignalling tended to move
from deictic refocussing of items (in abstracts,traductions and methods) to lexical
rephrasing (in results and discussion sections)thdtis sections are characterised by implicit
(i.e. zero) signalling, while results and joint uks / discussion sections typically
display 'verbal echo’ (typically sentences whichaigh three or more paraphrases). Verbal echo
in results sections refers back to methods sectiamsl this indicates that data are
reformulated as results and then as research modelsliscussion sections. Thus results
and discussion sections are where information @npted to a different status in the text. As
with grammatical metaphor, lexical rephrasing iatks a new position of a previous technical item
in the technical hierarchy or the status of a botlyext in terms of the research paradigm (e.g.
these findings, this strategy). We find that stregcof text characterised by rephrasing tend tio be
section-final and discussion sections. This cowadp to Martin’s (1993) ‘reporting’ genre where



terms are reformulated as results and ‘researehamites’. We have also seen that grammatical
metaphor of modality (it is possible that) oftemresponds to lexical rephrasing, and this supports
the idea that grammatical metaphor allows the esgwe of explicit evaluation. Alternatively,
stretches of text where deictic refocussing presentheme in linear progression tend to be in
section-initial and introduction sections. This responds with Martin’'s (1991) genre of
‘explanation’ where the characteristics of a singlam are set out by attributive or relational
clauses. Inthese sections evaluation is expressede often by conjunctive signals.
Thus introductions define and explain concepts, hodd sections present raw implicit
information, results and discussion sections repod promote the information firstly as evaluated
findings and then as new research models.

The textual progression of discourse signals remtss an important organising feature
of argumentation in research articles. The cornedpnce between types of posture and rhetorical
section supports the reformulation hypothesis at generic patterns of explanation and reporting
occur alongside types of discourse signalling. Tikisan important step in accounting for how
researchers present their claims. Whereas genlgsendhas identified underlying rhetorical
structures, the analysis of posture identifieststarge relationships that represent the writers’
intervention in the text: signalling adversativéat®ns and reassigning roles to previous stretches
of discourse.

The fact that there may be no explicit signalling kertain sections does not
indicate that scientific text is simply homogenaoas,inert list of facts or instructions where thisre
no textual interdependency. Rather than seeingetbearch article as a linear text, we confirm our
original hypothesis that certain areas of the e autonomous (especially latter sections) and
allow the reader to browse through the text in a-lvwear way. We see later that phraseology may
also have a role to play in the coherence of noeali text. We suggest that experimental and
methods sections can be consulted in non-lineardasvhile the work of assigning coherence
relations lies mostly with the reader. At the same, introductions define terms and set out
research hypotheses, and as a consequence cantigatezl ‘indexically’. Results sections are
more autonomous: we have already noted that tHieymmalate preliminary data set out in methods
sections, whereas discussion sections restate tyesaid reformulate them as research
utterances. Abstracts turn out to be hybrid: theylan the preliminary ideas as in introductions
and then set out research models as in discuseioiss. Sinclair's model suggests that at any
one point a sentence represents ‘the state of itbeouise’ - but we interpret this to mean
that certain sections may be more autonomous tthemo Posture indicates the cohesive autonomy
or interaction of the text, and throws into relieé¢ relative differences between rhetorical sestion

Sinclair proposes that encapsulation of previogsalirse leads the text on in a dynamic way.
We would go on to argue that the author intervéméise text in the case of explicit encapsulation -
whether this involves conjunctive or deictic colkeslinks. Where signalling does not take place,
that is where the relation is (to the scientish} se

evident, the direction of argumentation in the téxtpresumably less relevant - in other
words the direction of the discourse is autonomoti® complement of the interactive
plane. Finally, while we have shown that signallimg the research article is heterogeneous,
we have also seen that cyclic patterns of refortimuiacorrespond to the interactive plane: that
is deliberate manipulations of the scientific claim

12.2 The phraseology hypothesis.

The phraseology hypothesis postulates that collweat patterns  correspond
to rhetorical sections of cancer research artic\hile the reformulation hypothesis argues
that phraseological patterns should identify systigan changes in the lexicogrammar
of the research article. Phraseology reveals thainventional formulations of the



discourse change within the text, and that theoSebmmunicative goals and semantic concerns
of the genre correspond to a delimited set of listii expressions. Our collocational analysis
of salient grammatical items demonstrated collovet frameworks and
collocational cascades correspond to consistentonbal functions in thew text (such as
explanation, reformulation). In addition, grammatidtems are the most consistent elements
of sometimes long idiomatic phrases, and when theyge, they largely entail consistent semantic
changes in lexis. We argue that grammatical iteamsle seen not only as closed-class items, but
as the fundamental elements of organisation inggmlagical units.

The analysis of collocation in the PSC corpus c¢ordi that collocational patterns
of high frequency grammatical items vary considyenacross rhetorical sections. Firstly,
far from being equally distributed across the texgrammatical items have highly
significant distributions according to rhetoricalecdon. Secondly, collocational variation
across rhetorical sections affects most areasawhigrar and many areas of discourse in the corpus.
Infinitive clauses of projection (introduced by ‘tchas been shown to...) typically occur in
introductions, while projection in abstracts andcdission sections is typically finite (it has been
shown that...). This represents the metaphoricaression of modality. In addition, negative
polarity in abstracts tends to refer to the quamaifon of results (did not decrease significantly)
while in results sections negation refers to gigaifon of negative results (did not result in).
Variation takes place in the construction of norhgraups (where ‘of is a significant item), in the
signalling of negative results (‘but’), in the epsalation of immediately neighbouring discourse
(‘this’), in evaluation in relational clauses ()is’in research or empirically oriented clause
complexes (‘that’ or ‘to’) or passives (‘been’),time quantification or qualification of resultsn(},
in the role of modality (‘be’) and interpersonal tagghor (‘it’). Collocational analysis shows that
a small set of semantic categories (research, @apirbiochemical and clinical processes)
is a productive set of generalisations about sdienphraseology. A thematic classification
of phraseological patterns into this kind of linciteemantic system may be a characteristic of other
specialised genres. This interrelationship confirthe phraseological principle set outin the
hypothesis: phraseology is a function of the comigative functions and collocational restraints of
language.

One example of the phraseological principle isitiherdependency of tense with communicative
goals and the phraseology of certain verbs. WeironOster's (1981) and Malcolm’s (1987)
findings on tense: the analysis of ‘was’ and ‘isthe PSC shows that the present is used to present
previous results and the general research paradgmpast tense is used to express current
methods and results. In other verbs we see thatliffeeence in tense usage emerges in
phraseology. The subject of past tense phrasalleglto’ is always a research-oriented item
(these observations) while the subject of presargd ‘leads to’ is biochemical or empirical
(response to DMT damage). Statements of givendhout biochemical items are likely to be
present tense: statements of new research (obisexsjaare likely to be past tense. However, this
only extends to biochemical and empirical verbsseagch process verbs (believe, observe,
conclude) are generally present tense (includireggmt perfect and present passive voice). Thus
correspondences between global grammatical charmgédexical phraseology indicate that we have
identified new facets of what is essentially a tegrammar (Halliday 1985).

We also find that differences in phraseology ofteticate the differing semantic role of lexical
items. This is best illustrated by collocationabcades: phraseological patterns that extend from
one phraseological unit to another. For example, fatend that in methods sections (but not
elsewhere) the past passive phraseology were -cipletinvolves mostly clinical or empirical
process verbs. Further, the framework were ...bgudlves only statistical tests: X were analysed
by Student’s t-test, while the framework were thwk involves only instruments of methods
Ywere determined by NMR spectroscopy. It may bé tha longer the phraseology the more
specific the semantic subcategories become. Hurfpensonal communication) has suggested that



such patterns are organised in steps which camieasted with phraseology which progresses in
unrelated chains. Interestingly, in his analysis s#mantic categories which emerge from
large corpora, Barlow (forthcoming) has argued fsimilar cognitive categories as the

fundamental organising units behind grammar.

It might have been expected that most of the dagahave analysed in Chapter 11 would
be difficult to characterise: grammatical items ao¢ expected to display statistically significant
collocational patterns. Instead, however, we foanslurfeit of data, and every grammatical item
displayed a rich range of collocational data, frogtatively variable collocational frameworks, to
fixed expressions and idioms. To summarise thetgtammar in a few words would belie the
complexity of the data. However, there are someggriendencies which serve to demonstrate the
communicative functions of the rhetorical sectiomghe corpus. The phraseology of titles tends to
form complex biochemical or empirically-oriented nmoal groups with treatments as
gualifiers. The phraseology of abstracts tends twmf compaction (rankshifted clauses
and conjunctive frameworks) and quantitative rapgriof results. Introductions contain perhaps
the longest stretches of phraseology, generally ormailating previous research or
evaluating previous concepts. Methods sectionsagorat variety of fixed expressions and idioms,
but their phraseology is principally concerned withe sequence of clinical procedures.
The phraseology of results sections is predomipatetoncerned the qualitative
reporting and reformulation of negative data. Hypatliscussion sections reveal a phraseology
of overt evaluation and explanation of (negativeatad reformulated as empirical rather
than biochemical process.

The global analysis of phraseology also reveals délsential idomatic characteristics of
the corpus. While some typical phrases emerged ugiro the analysis of high
frequency salient items, others revealed a comibmat of recurrent as well as
idiosyncratic expressions (such as the use of fram€ Forefront in this role is tumor necrosis
factor ...(found in the introduction of Text JNCIQf the items we found, the following fixed
and idiomatic expressions demonstrate the typicedgeology of the different rhetorical sections of
the research article (variable elements are innpaesis, and salient items in rhetorical sections a
underlined):

Titles

inhibition effects of chemotherapy on metastasemfiex biochemical nominal)
Evaluation of prognostic factors in breast cancemplex research nominal)
tobacco as a risk factor for lung cancer (nomingh goal)

The relation between clinical and histological ame (framework with conjunction

Abstracts

(However) the mechanism of action of (Compound ¥¥svshown to (complex nominal and
fixed expression of report)

there was a significant increase in toxicity (qutative report)

It is concluded that (fixed expression of report)

propagation did not increase (quantitative report)

subjects who receive active management (fixed eddxbdlause)
both normal and tumor cells (framework with conjtioi)

Introductions



p53 gene resistance has been reported (fixed esxpnesf report)

PIMO has received little attention (fixed expressid report)

studies have shown that... (fixed expression abntgp

is an effective inhibitor (fixed expression of avaiion)

(Compound X) is stable to the action of (Compoundexpression of established fact)
use of agents such as dismutase (reformulatingquevtem)

it was also found that (reporting previous research

In this study we examine (fixed expression of répor

the purpose of the present study was to expandfideed and idiosyncratic expression)

Methods

aminids were censored from the organs (idiosynceatpression of procedure)

was examined for external defects (clinical expoggs

at each dose level (procedure)

(Compound Y) was then added dropwise (clinical eggion)

was collected and concentrated (clinical procedure)

(data set) calculated from the bootstrap samplds @der exposure to (fixed expression
of procedure)

Results

There was no significant change in radiosensitifgtyalitative report)

controls did not show RT activity (qualitative repo

mice had a decreased number of formations (quanéteeport)

it appears that there are considerable differe(mpesitative report)

after the infusion of (clinical framework)

no activity was observed when (X) was incubatealjtptive research report of clinical process)

Discussion

data suggests that reactive oxygen would be impoftaodified report of results)
This results may be related to bleeding tendenod({fied explanation)

It is interesting to note that (modified researepart)

increasing data does not result in any further eoé@ent (qualitative report)
This suggests that (including encapsulation)

we have found that (report)

12.3 Phraseology and discourse.

Even the summary in section 12.2 above cannot slicgito the complexity and depth of data
that phraseology reveals in a delimited corpus. oBel one possible representation
of phraseological data has been formulated (fi@rdt is a summary of the collocational cascades
in abstracts: that is, we attempt to link the magical expressions on the basis of the
phraseological analysis in Chapter 11. Phrasea@bgixpressions are linked by salient items, and
sometimes by frequent lexical items that emergeocasmon elements between phrases. The figure
below represents a graphic summary of the waysdifferent patterns may fit together in an
abstract. The links have been made only on theslafsihe evidence we have presented above,
except that in our analysis there is no immedigidemce for the position of phrases such as In this
study..are discussed, although these corresporttieitcactual use in the corpus. What is



represented is not a template where each elemeriiecalotted in indiscriminately. It represents an
implicit model of the most common phraseologicabichs available to the cancer researcher in the
specific subgenre of the abstract, and these chaice limited by the topic and some sense of the
preferred direction that the phrases may take denger string. In Chapter 11 we refer to
collocations that join longer phraseological urass collocational cascades. In the figure we have
used the same term to refer to the graphic summérghraseology. As can be seen in the
diagram, the semantic movement of most of the egpvas is from research orientation to methods
and from report to the shape of the data (i.e. gbantitative report of abstracts’ phraseology
as shown in Chapter 11). The cascade thus repsegentypical linguistic expression of ideas and
presents us with a model instantiation of the legiammar of abstracts in cancer research.

The phraseology hypothesis also claims that changehraseology may have ahand in
the creation of new science. We claim that collocet cascades provide a baseline from which
changes can be considered ‘new science’ in muchséinee way that Pavel considers the new
collocation as ‘terminology-in-the-making’. The ichais that the cascade represents the ‘generic’
part of the abstract for the reader: it is possib& any variations from the cascade will attthet
attention of the reader and ultimately determinatdnanges the research paradigm. As Francis
says:

As we build up and refine the semantic sets aswatiwith a structure, we move closer to
a position where we can compute a grammar of theicay meanings that
human communication encodes, and recognise thgigatyand hence foregrounded meanings
as we come across them. (Francis 1993:155).

The patterns we have identified in the analysithefabstracts subcorpus are not accidental. We
have seen in Chapter 5 that there is now a bodyngtiistic theory that sees such patterns as
central to the way discourse is construed, or formeulate Halliday (1985), how we build and
interpret the world through discourse. The neohkkart view of language set out in the literature
review sees the semantics of the word as textdatyibuted and syntax as intimately linked with
lexical knowledge. Similarly, Fillmore, Kay and Gur (1988) write of phraseology in terms of:

...phenomena larger than words, which are like vgadrdthat they have to be learned separately
as individual facts about pieces of the languagd#, Which also have grammatical structure
[and] interact in important ways with the rest betlanguage. (1988:504)

In the specific context of cancer research artjictesh instantial knowledge involves knowing
which tense to use in expressing biochemical aseéareh processes and even a subconscious
knowledge of duality in the discipline introducedg both in abstracts. Instantial knowledge,
represented in the formulation of phraseology, banseen as a central factor in the process of
writing and reading in this specialist field. Inigmegard, Francis (1993) has argued that such
knowledge is a key mechanism by which we progness fdeas to linguistic form:

As communicators we do not proceed by selecting tasym structures
and independently choosing lexis to slot into thdnstead we have concepts to convey
and communicative choices to make which requireraketexical items, and these choices
find themselves syntactic structures in  which thegn be said comfortably and
grammatically (1993:122)

Given this view, that meanings acquire their ownrdirgs, we can therefore conceive
of phraseology as the set of linguistic forms matéd by rhetorical aims and which further shape
the discourse. It follows that the phraseologicatsauwe have identified are formulated by previous



text and must have a role in the processing of ti¢ as a whole. Clearly any changes in
phraseology introduced by the author or any demiatifrom the collocational cascade must have
consequences for the concepts throughout a runektigand we have demonstrated one aspect of
this in the analysis of reformulation.

Figure (2): Collocational cascades in the cancsgzarch abstract.

[NB The diagram referred to here was reproduce@ledhill, Christopher. 1995. ‘Collocation and
Genre Analysis. The Phraseology of Grammatical dteim Cancer Research Articles and
Abstracts’, inZeitschrift fur Anglistik und Amerikanistikol. XLIII, 1/1 : 11-36. ISSN 0044-2305.
A modified diagram then appeared in Gledhill, Cluher. 2000Collocations in Science Writing
Language in Performance Series No. 22, Tubingemtg&suNarr Verlag, 270pp. ISBN 3-8233-
4945-7.]

12.4 Integrating reformulation and phraseology.

What are the benefits of recurrent phraseologiedlepns in the business of scientific writing?
We have hypothesised that phraseology is a keyepsothat corresponds to conventional writing
strategies in research articles. While rhetoritalcsure allows for accurate prediction on a broad
scale, phraseological patterns may also be invoimetdhat we have come to term the indexical
function: the adoption of textual devices allowifog browsing and skimming though a text, as
Nystrand suggests (1986). In our analysis of retdation we have emphasised the notion of non-
linearity by invoking 'rhetorical convention’. Irhéir studies of signalling and use of rhetorical
structure, Swales (1981), Nwogu (1989) and Sha@8q)L had found that predictable elements of
rhetorical structure and visual format help readerslentify where to jump to, to guess the content
of conventional areas of the texts. But while sachlysis helps describe the linear reading of texts
it doesn’t account for how scientists make a cafiteaecount of a partially read text, or how parts
of the text may be considered cohesive even at shst@nce apart, a notion that we have seen in
Hoey's work (1991). So in addition to powerful teobf models of reformulation, rhetorical
structure and format, it is worth considering wieetbrammatical parallelism, conventionalised
phrases and cohesive networks might also be ustse texts to complement their non-linearity
of use.

The systemic view of language sees all systemamjuage as ultimately connected, and our
contention is that the phenomena we have identfitedn a cline. At one end there are 'short
range’ textual phenomena of formulations, represkntn this thesis by terminology and
collocation. At the other end there is a model istdurse analysis which embodies 'long range’
issues of textual cohesion, rhetorical moves anidnately the language system of a discourse
community. Collocation and reformulation appeafitsomewhere between the two extremes. The
cline does not represent the ‘amount of contexjuned to provide evidence for these phenomena:
a coherent understanding of short-range phraseat@yyrequire just as much specific contextual
knowledge as long-range phraseology. The differasckargely co-textual: collocations can be
observed locally, while reformulation can only beserved as it operates throughout the running
text. However, we argue that collocation can omysben to function in terms of reformulation and
vice versa. Phraseology thus accounts for changfeeilanguage system by a process of continual
reformulation by mechanisms such as grammaticahphetlr and discourse signalling.

12.5 The adaptive science hypothesis.



The adaptive science hypothesis postulates thatecaesearch adapts linguistic processes to
create its own unique form of language. We arga $ksience writing (in particular the research
article) is the only means by which scientific charcan be enacted, and that while this linguistic
form is topically and rhetorically unique (that iisis restricted in use to a specialist discourse
community), it is still part of the general langeagystem. The argument is that there must be
mechanisms of change within the language systetratikaadapted specifically to the purposes of
science and that are key to the specific role wbuating new terminology and elevating concepts
from data to new research models.

In the analysis of the context of cancer researohng in Chapter 7, we saw that cancer is a
diffuse concept rather than an entity or a terndgmal fact. We argue that
a researcher’s perspective of cancer will deternhio@ he or she envisages and presents his or
her work to the outside world. We also saw in tlievey that scientific activity resides just
as much in the production and use of texts as ksdn laboratories. In the indexical
function, research articles are treated as rep@sstoof instructions; in one researchers’
words, research articles are ‘cook books’. The ¢ and referential use of the
research article demonstrates that it is an integeat of laboratory activity. So similarly,
the signalling of successive research claims, dRertomising effect of grammatical metaphor and
the changes in wording seen in the language oétteeds also initiate action by the reader, even if
this is conceptual: they augment the readers’ kadgé and teach new phraseology. At any point
where the reader acts upon the wording of a relseaticle, he or she can be said to be engaged in
scientific activity. Thus by postulating the adaptscience hypothesis we argue that science,
embodied in complex concepts such as cancer, gsigaye-like: science is not transmitted via
language because it is already a form of languAfgeapologise for an analogy with genetics here:
we conceive of science as a set of instructionscloedi in a discrete combinatorial system
(language or DNA). The instructions or the codegvimch they are set do not constitute scientific
activity: it is the enactment of the code which stitntes science. Evoking natural selection here
may appear far-fetched, but the analogy is strikisgiccessful scientific ideas are only
replicated by attracting readers rather than bémgnsically useful. The burden of usefulness
is ultimately placed on the reader, and the poihtinberaction between the reader and text
is enabled by reformulation and phraseology.

The adaptive science hypothesis is formulated tonptement the constructivist view
of scientific writing, proposed in a number of laage-related fields by Knorr-
Cetina (1983), Swales (1990), Halliday (1993), My€t990) and others. Constructivism argues
that science is negotiated by the dynamics of thiescodrse community. Within
the discourse community, claims (which we have daetie survey in Chapter 7 are equivalent
to relative novelty of scientific knowledge) aremilnished by editors in terms of more acceptable
terminology, as we note above. What the constristtipproach does not identify are the exact
linguistic mechanisms of change in single textsatths, how science writing establishes
information, builds argumentation on the basishef@riginal information and how this information
is changed by the text. So, while rhetoricians heeatified the characteristics of successful texts
we have identified some mechanisms that allow threect interpretation and use of such texts.
Whether the text is useful or successful or nadhis not our primary concern: we are interested in
how science is reconstructed within the text. Sanyl geneticists analyse how the 63-letter code
of DNA is used to construct complex context-semsiticompounds: they are not interested
in whether those compounds are beneficial to tgarosm. So with apologies to Richard Dawkins,
we are conducting developmental as opposed to ewoduy linguistics.

The processes of grammatical metaphor (Halliday aMhrtin 1993, Martin
1991) and terminology-in-the-making (Pavel 1993yendoeen proposed as possible mechanisms
for change in science writing, and we have arguexa that these mechanisms are fundamental to
building scientific knowledge as text. We have asmggested that devices such as reformulation



may be exploited in scientific articles to allow fihe indexical use of texts. In an ethnographic
survey of the context of scientific writing, we leaalready seen that non-linear uses of text are
enabled by specific format and terminological desiwhich enable cancer-specific information to
be encoded. It is not difficult to demonstrate ttiese are unique textual devices. The difficulty
lies in proving that normal processes of rhetorec adopted and changed to suit genre-specific
purposes, and that the resultant tailor-made pseseare unique. Since it is beyond the scope of
this thesis to make claims about rhetoric, our @ino extend the adaptive science hypothesis only
to the smaller-scale area of linguistic devicesnijueness’ does not imply the kind of ‘language
for special purposes’ concept used by certain teshogists. Terminologists such as Sager et
al. (1990) claim that some linguistic devices arespeciall or unique in the
specific scientific activity. We are not arguingatkcertain linguistic resources are unique, instead
the hypothesis is that it is distinctive use of oteses rather than the nature of
the resources themselves that constitutes EnglisBdecific Purposes.

12.6 Popularisation and the discourse of cancer.

Every text, from the discourses of technocracy laumm@aucracy to the television magazine and

the blurb on the back of the cereal packet, isome way affected by the modes of meaning that
evolved as the scaffolding for scientific knowledde other words, the language of science has
become the language of literacy. (Halliday and Mafit993:11)

We have so far stated that the cancer research cleartifunctions by
reformulating assumed concepts and creating newaspbtogy. In a broader hypothesis, we have
suggested that science is reproduced as languamg wke mechanisms of reformulation
and phraseology. The first aim of this thesis was discover how language functions in
highly specialised circumstances, although now thathave argued that science is inseparable
from language, it is perhaps appropriate to briefanalyse the interaction between
the esoteric world of research article writing d@he genres and other activities which interact with
the research article. Halliday and Martin have adythat the influence of scientific discourse
is pervasive in society, especially in advanced laigtier education. Their thesis has been to alert
educational authorities to this influence so thadents from non-literate backgrounds can deal
with technical English.

While other forms of discourse may be equally asvam®ve (such as the discourse
of commerce), scientific discourse can be seen fderate in a large number of genres that
are ultimately derived from research articles. Inhafters 2 and 3 we saw that
research articles compete  with  review articles, eexrpental articles, accelerated
communications, 'popular’ science articles (in Niatetc.), indexing abstracts, and other genres
for the attention of the immediate research comtgubut we also note the important role of the
grey literature, of grant proposals and the repartsthe research funding councils and the
press agencies of the major cancer charities. Toal land national press are informed at
regular intervals of research ‘breakthroughs’ ahe ture for cancer story on television is
carefully timed at monthly intervals to emerge fralifferent Universities and research institutes
(MT, personal communication).  Typical of the upbeatfund-raising character
of 'intermediary’ publications is the Associationorf International Cancer Research’s
newsletter Progress, which presents popularisedaeagpons of the work of several research
groups with regular rubrics for contributors such ‘dhe meaning of cancer. These articles
are closestto the newspaper articles we find tewprresearch from Aston’s cancer
research group. As noted in Chapter 7, the grogphaal a number of ‘breakthroughs’ relating
to MT’s findings reported in texts JNCI, BJ and THS8 future research we hope to report
on the types of reformulation that take place frdnghly specialised texts such as JNCI



to an articles such as the Daily Telegraph’s ‘Canligcovery by farmer scientist’. Initial findings
suggest that much of the science is lost to disonss personalities involved (most especially the
role of charities and fund-raisers and the lifestyf the senior researchers), the national or local
role of the research group (depending on the naltionlocal scope of the reporting newspaper)
and finally issues not presented in the originaeegch such as the meaning and fear of cancer.
Those parts of the articles which do report theuactresearch findings emphasise the novel
approach to what is presented as an old problenthendiscovery of a new substance (even though
in MT’s case the characterisation of a processedalis the real discovery). The result reported in
BJ is effectively formulated as:

The reason for depletion of host tissues is howkndut is thought to arise from differences
in metabolism in the tumour-bearing state. (Biocits¢ty Journal)

From 12 newspaper clippings reporting this findimgy the local and national press, the
first sentence of the Independent suffices to shbe processes of reformulation that may
take place:

A substance found in fish oil is to be used intteatment of cancer, following new evidence
that it can shrink solid tumours and may halt thendatic weight loss associated with the
disease. (The Independent)

We have emphasised the expressions and phraseaslogly are reminiscent of our corpus: the
degree of compaction is high (the use of ‘of, postdifying reduced relative clauses) as is
grammatical metaphor (one passive construction raordinals: treatment, new evidence, weight
loss). However, this is perhaps not surprising esijpuirnalists themselves use the Charities’ own
press releases to digest the findings. The consegeef this are not yet clear. But what we have
seen in research articles alone would seem to stigjyst stereotypical issues of scientific writing
such as nominalisation, passivisation and genenmalptexity of expression cannot be simply seen
as characterisations of the scientific languageesearch article register, but must be seen as
important processes that govern our way of writhmgse thoughts.

12.7 Further research

One application of the analysis of collocation inenge analysis may be
that phraseological patterns are acquired piecefngahe slow processes of re-editing and re-
reading that apprenticeship in the discourse conimurequires (Myers 1990). The whole
phrase acquisition of language is a process thatbean proposed by several researchers, such
as Pawley and Syder (1983), Peters (1983) and Wisldo (1989). It may be
possible, for example, for genre analysis or ESRnake some use of ‘collocational cascades’
as shortcuts in order to save time when teachingligh for reading and producing
research articles as Johns and King (1993) havgested. The ‘lexical syllabus’ has become a
focus of debate in second-language teaching (WilB90) and the work of Cobuild has led
to anumber of phraseologically based teaching madge (Willis 1993). In addition,
the slower, immersed approach to acquiring phraggoiay be a useful analytical tool, not only
in monitoring the linguistic progress of apprentiegiters, but also in analysing how texts
are edited, how coherence develops chronologitalbughout a text and how phraseology evolves
over time, just as Atkinson has demonstrated wWi#tarical structure (1992). Earlier, we suggested
a genetic metaphor for language and the naturatteh of scientific ideas and proposed the term
‘developmental linguistics’ as a cover term for theerse areas that accompany and include
‘applied linguistics’ but which essentially attemptmarry pragmatics with linguistics. We have



already proposed a phraseological view of logogenasd would like to suggest that future work
be applied to ontological development (especialgnrg acquisition in the individual) and

phylogenic development (evolution of genre in thecdurse system), although these belong to
another thesis.



BIBLIOGRAPHY

AARTS J. 1991 " Intuition-based and observationsdsh grammars.” in K. Aijmer and
B. Altenberg 1991 :44-62

AARTS J. 1992 "Comments" in J. Svartvik 1992a 183

AARTS J. and MEIJS W. (eds.) 1984 Corpus LingesstRecent developments in the use of
corpora in English language research Amsterdamopiod

AARTS J. and MEIJS W. (eds.) 1986 Corpus Lingessii Amsterdam: Rodopi

AARTS J. and MEIJS W. (eds.) 1990 Theory ancfa in Corpus Linguistics Amsterdam:
Rodopi

ABRAHAM E. 1991 OWhy ObecauseO? The management ier@New Information as
a constraint on the selection of causal alternatfyen Text Vol.11/3 :323-339

ADAMS-SMITH D.E. 1984 OMedical discourse: AspecfsanthorsO comments.O in English
for Specific Purposes Journal Vol.3/1 :25-36

ADAMS-SMITH D.E. 1987 "Variation in field-relatedegires.” in English Language Research
Journal Vol.1 :10-32

AGER D.E. 1976 "The importance of the word in timalgsis of register.” in A. Jones and R.F.
Churchhouse (eds.) The Computer in Linguistic amerary Studies, University of Wales Press

AGER D.E., KNOWLES F.E. and J. SMITH 1979 (eds.)vAdces in Computer-Aided Literary
and Linguistic Research Birmingham: Aston Universit

_ AHMAD K., FULFORD H. , HOLMES-HIGGINS P., ROGER3/., and THOMAS P. 1989
OThe TranslatorsO workbench project.O in Transtptind the computer Il Proceedings of ASLIB
16-17 Nov. 1989 London.

AHMAD K., FULFORD H., GRIFFIN S. and HOLMES-HIGGISIP. 1991 OText-

based knowledge acquisition- A language for spegitirposes perspective.O Guilford: ESPRIT
Il Report for the University of Surrey.

AIJMER K. 1986 "Discourse variation and hedging.'Ji Aarts and W. Meijs 1986: 1-

18

AIJMER K. and ALTENBERG B. (eds.) 1991 English Casg.inguistics London: Longman

ALLEN P. , McNEAL M. and KVAK D. 1992 "Perhaps thexicon is coded on a function of
word frequency?" in Journal of Memory and Languelge 31: 826-844

AL-SHEBAB O. 1989 OOrganisational and textual stming of radio news discourse
in English and ArabicO Unpublished PhD. Thesis)dwsage Studies Unit, Aston University



ALTENBERG B. "Amplifier collocations in spoken Engh." in S. Johansson and
A.B. Strenstram (eds.) :127-147

ALTERMAN R. 1990 OSome computational experimentsi isummarizationO.
in Discourse Processes Vol 13 :143-174

ALTERMAN R and BOOKMAN L.A. 19920Reasoning abous@mantic memory encoding of
the connectivity of events.O in Cognitive Scienocardal 16/2

ANDOR J. 1989 "Strategies, tactics and realistidat® of text analysis." in W. Heydrich et al.
1989 :28-36

ATKINS S., CALZOLARI N. and PICCHI E. 1992 "Comptianal lexicography." Pre-
Eurolex Tutorial University of Tampere, Finland, dust 4-9, 1992

ATKINS S., CLEAR J. and OSTLER N. 1992 "Corpus desicriteria." in Literary
and Linguistic Computing Vol. 7/1 :1-15

ATKINSON D. 1990 "Register: A review of empiricegsearch.” in D. Biber and E. Finegan
(eds.) 1991b :1-68

ATKINSON D. 1992 "The evolution of medical researghd writing from 1735 to 1985: the
case of the Edinburgh Medical Journal” in Appliedduistics Vol. 13/4: 337-374

AUGER C.P. 1989 Information Sources in Grey LiteratLondon: Bowker-Saur
AUGER C.P. (ed.) 1975 Use of Reports Literaturadam: Butterworth

AUSTIN J.L. 1962 * 1975 (eds. Urmson J.O. and S How to do things with Words
London: Oxford University Press

BAAKES K. 1992 OA communicative approach to teaghilerminology in ESPO
in Fachsprache Vol. 14/1-2 :23-40

BAHNS J. 1993 ‘“Lexical collocation: a contrastive iew.” in  English
Language Teaching Journal Vol. 47/1 :56-63

BAKER D.B., HORISZY J.W. and METANOMSKI W.V. 1980History of abstracting at
Chemical Abstracts Service." in Journal of Chemiocébrmation and Computer Science Vol. 20
:193-201

BAKER M., FRANCIS G. and TOGNINI-BONELLI E. (eds}993 Text and Technology
Amsterdam: John Benjamins

BARBER C.L. 1962 "Some measurable characteristicaadern scientific prose.” in Almquist
and Wikwell (eds.) Contributions to English Syntmd Philology :21-43



BARRY A. 1993 "A computational analysis of schoettérs to parents. A passport for entry
into a limited discourse community.” Unpublished &S hesis, Language Studies Unit, Aston
University.

BARTHES R. 1966 Mythologies Paris: Seuil

BARTLETT R. 1932 Remembering Cambridge Universitgs$3

BASILI R., PAZIENZA M.T. and VELARDI P. 1992 "A shlaw syntactic analyser to extract
word associations from corpora.” in Literary andduistic Computing Vol.7/2 :113-123

BANKS D. 1994 OClause organization in the scieatifiournal articleO ALSED-
LSP Newsletter Vol. 17/2 :4-16

BARLOW M. (forthcoming) OCorpora for theory and ptiae® submitted to
Journal for Literary and Linguistic Computing.

BEAUFRERE-BERTHEUX C. 1994 ODe |IOanglais médical. OALSED-LSP
Newsletter Vol. 17/2 :17-23

BfJOINT H. 1988 "Scientific and technical words imgeneral dictionaries.”
in International Journal of Lexicography Vol. 1864-368

BENSON M. 1989 "The collocational dictionary ance tadvanced learner.” in M.L. Tickoo

(ed.) Learner’s Dictionaries: State of the Art Sipgre: SEAMEO Regional Language Centre :84-
93

BENSON. M. 1990 "Collocations and general purposéiaharies.” in International Journal of
LexicographyEVol. 3/1 :23-25

BENSON. M., BENSON., E. and ILSON R. 1986 The Legaphic Description of English
London: John Benjamins

BENVENISTE E. 1966 Problmes de Linguistique Générale Paris: Gallimard

BERNIER C.L. 1972 "Terse literatures 1: Terse cosdns." in Journal of
the American Society for Information Science Vdl.:316-319

BERNIER C.L. 1985 "Abstracts and Abstracting." iVl :423-444

BERRY M. 1977 Introduction to Systemic Linguistiosndon: Batsford

BERRY-ROGGHE G. 1970 "Collocations: Their compiaat and
semantic significance.” Unpublished Ph.D thesis BMIManchester

BERRY-ROGHE G. 1973 "The computation of collocatonand their relevance

in lexical studies.” in A.J. Aitken and R.W. Bailefeds.) The Computer and Literary
Studies Edinburgh: Edinburgh University Press: :103

BIBER D. 1986 Variation across Speech and WritimgnBridge: Cambridge University Press



BIBER 1989 "A typology of English texts." in Lingatics 27 :3-43

BIBER D. 1992a "On the complexity of discourse pbemity: a multidimensional analysis.” in
Discourse Processes Vol. 15 133-163

BIBER D. 1992b "Using computer-based text corparaahalyze the referential strategies of
spoken and written texts." in J. Svartvik (ed.) 2:9215-252

BIBER D. 1993 "The multidimensional approach toglirstic analyses of genre variation: an
overview of methodology and findings." in Computargl the Humanities Vol. 26 :331-345

BIBER D. CONRAD S. and REPPEN R. 1994 OCorpus-bagmmioaches to issues in applied
linguistics.O in Applied Linguistics Vol. 15/2 :16889

BIBER D. and FINEGAN E. 1986 "An initial typologyf English text types.” in J. Aarts and
W. Meijs 1986 :19-46

BIBER D. and FINEGAN E. 1989 "Styles of stance inngksh: Lexical
and grammatical markers of evidentiality and affact Text Vol. 9/1 :93-124

BIBER D. and FINEGAN E. 1988 "Drift in three Endlisgenres from the 18th to
the 20th centuries: a metadiscoursal approachM.Kyté et al. (eds.) :83-99

BIBER D. and FINEGAN E. (eds.) 1991a SociolinggidPerspectives on Register Oxford:
Oxford University Press

BIBER D. and FINEGAN E. 1991b "On the exploitatiohcomputerized corpora in variation
studies." in K. Aijmer and B. Altenberg 1991 :20202

BLACKWELL S. 1987 "Problems in the automatic pagsof idioms."” In R. Garside et al. (eds)
Syntax versus orthography :110-119

BLANTON 1982 "The pragmatic structure of rhetorioaturity in the sciences.” in W. Frawley
(ed.) 1982: 128-143

BOBROW D. and COLLINS A. (eds.) Representation atthderstanding New
York: Academic Press

BODEN M.A. (ed) 1990 The Philosophy of Atrtificiaitelligence Oxford University Press.
BODEN M.A. 1990 OEscaping the chinese room.O in@o(kd.) 1990 :98-103

BOGURAEV B. and BRISCOE T. 1987 “"Large |lexicons fornatural
language processsing: Utilising the grammar codysgem of LDOCE."

BORKO H. and BERNIER C.L. 1975 Abstracting concegsl methods New York Academic
Press



BORKO H. and CHATMAN S. 1963 "Criteria for accepialabstracts: a survey of abstractors’
instructions.” in American Documentation Vol. 145-184

BRANSFORD J.D. and FRANKS J.J. 1971 OThe abstraatiolinguistic ideas.O in Cognitive
Psychology Vol.2 :331-350

BOYER E. 1994 The Academic Profession: An interadl perspective. California: Princeton
Press

BREKKE M. 1991 "Automatic parsing meets the walh"S. Johansson and A.B. Strenstram
(eds.) :83-103

BRETT P. 1994 "A genre analysis of the resultsisastof sociology articles.” in English for
Specific Purposes Journal Vol.13/1: 47-59

BRISCOE T. 1990 "English noun-phrases are regalaeply to Professor Sampson." in J. Aarts
and W. Meijs 1990 :45-60

BRITT M.A. PERFETTI C.A. and GARROD S. 1992 "Pargim discourse: context effects and
their limits." in Journal of Memory and Languagel\3d: 293-314

BROEK P.V.D. and TRABASSO T. 1986 OCausal netwonksrsus goal-hierarchies
in summarising text.O in Discourse Processes ¥al:1-16

BROWN G. and YULE G. 1983 Discourse Analysis Carmbipei University Press
BROWN P.F., DESOUZA P.V., MERCER R.L., PIETRA Jdand LAl J. 1992 "Class-
based n-gram models of natural language.” in Coatijounal Linguistics Vol. 18/4 :467-
479

BRUCE N.J. 1983 "Rhetorical constraints on inforimastructure in medical research writing."
Paper presented at the ESP in the Arab World Cendéer, University of Aston, UK. August 1983

BUSCH G. 1992 "Search and Retrieval." in BYTE, Jui#4-282 Bix Publishers

BUTLER C. 1985b Statistics in Linguistics Oxforda®l Blackwell

BUTLER C. 1985a Computers in Linguistics OxfordsB#lackwell

BUTLER C. (ed.) 1992 Computers and Written Textédtk Basil Blackwell

BUTLER C. 1993 "Between grammar and lexis: Collowsl frameworks in
Spanish” unpublished paper presented at the Smiaional Systemic Workshop on corpus-

based studies, Universidad complutense de Madsi@92July 1993

BURNARD L. 1992 "Tools and techniques for compud&ted text processing.” in C. Butler
(ed.) :1-28

BURROWS J.F. 1992 "Not unless you ask nicely: titerpretative nexus between analysis and
information." in Literary and Linguistic Computingpl. 7/2 :99-109



BUXTON A.B. and MEADOWS A.J. 1978 "Categorisatiof information in experimental
papers and their author abstracts.” in JournalesieBrch Communication Studies Vol. 1 :161-182

CARTER R. 1988 "Front pages: lexis, style and nepsp reports.” in M. Ghadessy (ed.) :8-16
CARTER R. 1992 "Lexis." in Research in English Laage Teaching Vol. 2/1 :85-99

CAVALLI-SFORZA L. and FELMAN M. 1989 Cultural Tramsission and Evolution Princeton
New Jersey, Princeton University Press

CHAFE W. 1992 '"The importance of corpus linguistic® understanding the
nature of language.” in Svartvik 1992a :79-97

CHARGAFF E. 1986 "How scientific papers are writtein Fachsprache Vol. 8 :106-
110

CHARNIAK E. and WILKS Y.1976 Computational Semasti Fundamental
Studies in Computer Science No.4, Amsterdam: Neddltand Publishing Company

CHOUEKA Y., KLEIN T. and NEUWITCH E. 1983 "Automiat retrieval of idiomatic and
collocational expressions in a large corpus.” iardal for Literary and Linguistic Computing Vol.
4 :34-38

CHURCH K. W. and HANKS . P 1989 "Word associatioorms, mutual information and
lexicography.” in Computational Linguistics 16/2:29

CHURCH K. W. and MERCER R.L. 1993 "Introductionttee special issue on computational
linguistics using large corpora.” in Computatiobalguistics Vol. 19/1 :1-
24

CHURCHLAND P.M. 1991 OSome reductive strategiesagnitive neurobiology.O in Boden
(ed.) 1991 :334-367

CLEAR J. "Overview of the role of computing in Calolu' in J.McH.Sinclair (ed.) 1987 :41-61

CLEAR J. "From Firth principles. Collocational tgdior the study of collocation.” in M. Baker
et al. (eds.) 1993 :271-292

CLEVELAND D.B. and CLEVELAND A.D. 1983 Introductiono Indexing and Abstracting
Princeton Colorado Libraries Unlimited

COLLINS P. and PETERS P. 1988 "The Australian Csrpuoject.” in M. Kyta et al. (eds.)
:103-120

CORSON D. 1985 The Lexical Bar London: Pergamors$re

COTTRELL G.W. 1989 A Connectionist Approach to Wdense Disambiguation London:
Pitman



COULTHARD M. (ed.) 1986 Talking about text DiscoaersAnalysis Monologue.
No. 13, Birmingham: English Language Research, &hsity of Birmingham.

COULTHARD M. (ed.) 1992 Advances in Spoken Disceusalysis London: Routledge

COWIE A.P. 1981 "The treatment of collocations aidibms in learners’ dictionaries."
in Applied Linguistics Vol. 2/3 :223-235

COWIE A.P. 1989 "Multiword lexical units and commcative language teaching." MS For the
International Colloquium on Vocabulary and ArtificiIntelligence, Université Lumire, Lyon,
1989.

CRAVEN T.C. 1965 "Sentence dependency structuredstracts.” in Library and Information
Science Research Vol. 10 :401-11

CREMMINS E.T. 1982 The Art of Abstracting Philadeig ISI Press

CROOKES G. 1986 "Towards a validated analysis @ngific text structure.” in
Applied Linguistics Vol. 7/1: 57-70

CROSLAND A.T. 1975 "The concordancer and the staflyhe novel." ALLC Bulletin Vol.3
:190-196

CRYSTAL D. 1991 "Stylistic Profiling." in K. Aijmeand B. Altenberg (eds) 1991 :221-
238

CRUSE D.A. 1986 Lexical Semantics Cambridge UnieRress

CRYSTAL D. 1991 Stylistic profiling. in K. Aijmerrad B Altenberg (eds) 1991 :221-
238

DAHL .... and FRARUD K. (eds.) 1988 Papers from th&st Nordic Conference
on Text Comprehension in Man and Machine Procesdin@ct. 27-28 1988 Institite
of Linguistics: University of Stockholm.

DAVID J. and MARTIN R. (eds.) 1977 Etudes de Stajiee linguistique
Metz: Centre d’analyse syntactique de I'univerdiéVetz

DAWKINS R. 1986 The Blind Watchmaker Harlow: Longm&cientific and Technical

DE BEAUGRANDE R. "Psychology and composition: Pad$®resent and Future.”
in M. Nystrand (ed) 1982: 211-267

DE BEAUGRANDE R. and DRESSLER W. 1981 Introductit;n Text Linguistics London:
Longman

DELISLE J. 1984 L’'Analyse du Discours comme Méthalde Traduction Ottowa: Editions de
I'Université d’Ottowa



DEREWIANKA B. 1994 OGrammatical metaphor and fuzayundariesO. Unpublished MS,
presented at the 21st International Systemic FomatiComgress, 1-5 August 1994.

DIODATO V. 1982 "The occurrence of title words iarfs of research papers: variations among
disciplines." in Journal of Documentation Vol. 38192-206

DOPKINS S. and MORRIS R.K. 1992 "Lexical ambiguatyd eye fixation in reading: a test of
competing models of lexical autonomy resolutiom"Journal of Memory and Language Vol.31:
461-476

DRONBERGER G.B. and KRONITZ G.T. 1975 "Abstractdahility as a factor in information
systems." in Journal of the American Society fédoimation Science Vol. 26 :108-111

DRURY H. 1991 OThe use of systemic linguistics &sctibe student summaries at university
level.O in E.Ventola (ed.) 1991: 431-456

DUBOIS B. L. 1981 "The construction of noun phrageiomedical journal articles." in J.
Hoedt et al. (eds) Pragmatics and LSP Copenhad@®i67

EDGE J. 1993 "The dance of Shiva and the lingwgsticrelativity.” in Applied Linguistics Vol.
14/1 :43-55

ENDRES-NIIGGEMEYER B. 1985 OReferierregIn und Rater Abstracting
als regelsgesteuerter Textverarbeitungsproze§Naatrichten fYr Dokumentaristen Vol. 36/1 :38-
50

ENDRES-NIGGEMEYER B. 1990 "A procedural model of aabstractor at work."
in International Forum of Information and Documéiaia 15/4: 3-15

ENDRES-NIGGEMEYER B., WAUMANS W. and YAMASHITA 1991Protocol analysis of
non-native abstractors." in Text Vol. 11/4 :523-552

ENKVIST N. 1964 "On defining style: an essay in kgg linguistics." in J.
Spencer (ed.) Linguistics and Style London: Oxfdrdversity Press.

ENKVIST N. 1989 "From text to interpretability: amtribution to the discussion of basic terms
in text linguistics.” in W. Hyedrich et al. (ed4989 :369-382

ESCARPIT R. 1976 Théorie Générale de IQInformaébde la Communication Paris Hachette

FIDEL R. 1986 "Writing abstracts for free-text sg@ang.” in Journal of Documentation Vol.
42/1:11-21

FILLENBAUM S. and RAPOPORT A. 1971 Structures I tSubjective Lexicon New York:
Academic Press

FILLMORE C.J. 1968 "The case for case." in E. Bacld R.T. Harms (eds.) Universals in
Linguistic Theory New York: Holt, Rinehart and Wiog: 1-88



FILLMORE C.J. 1992 "Corpus linguistics, or Compugétled armchair linguistics.” in Svartvik
(ed) 1992a :35-60

FILLMORE C.J. and ATKINS S. 1994 "Starting where thictionaries stop: The challenge of
corpus lexicography." in S. Atkins and Zampolli $¢gdComputational Approaches to the Lexicon
Oxford: Oxford University Press

FILLMORE C.J., KAY P. and O'CONNOR M.C. 1988 "Reguty and idiomacy
in grammatical constructions." in Language Vol..681-538

FIRTH J.R. 1957 Papers in Linguistics 1934-1951fo@k Oxford University Press

FL™ TTUM K. 1985 OMethodological problems in the lgsis of student summaries,O in Text
Vol. 5/4 :291-308

FOX G. 1987 "The case for examples." in J.McH. iin¢ed.) 1987 :137-149

FOX G. 1993 "A comparison of ‘policespeak’ and ‘maispeak’ : a preliminary study.” in J.
McH. Sinclair et al. (eds.) 1993 :184-195

FOXLEY G. and GWEI M. 1989 OSynonymy and contektdisambiguation of words.O in
International Journal of Lexicography Vol. 2/2 :1134

FOzZ C. and | VAZQUEZ 1993 "The persuasive functioh lexical cohesion in English:
a pragmatic approach to business reports." unpdais MS presented at the
5th International Systemic Workshop on corpus-bastadies, Universidad complutense de
Madrid, 26-29 July 1993

FRANCIS G. 1985 "Anaphoric nouns." Discourse Analyslonograph No. 11: Birmingham:
Birmingham University English Language Research

FRANCIS G. 1993 "A corpus-driven approach to gramiria Baker et al. (eds.) 1993 :137-156

FRANCIS G. and KRAMER-DAHL A. 1991 "From clinicakport to clinical story: Two ways
of writing about a medical case.” in E. Ventola.Jd®91 :339-368

FRANCIS G. and SINCLAIR J. 1994 Ol bet he drinkslidg Black Label. A riposte to Owen
on Corpus Grammar.O in Applied Linguistics Vol.15188-200

FRANCIS W.N. 1992 "Language Corpora B.C." :17-33.irbvartvik (ed) 1992a

FRANCIS W.N. and KUC’ERA H. 1982 Frequency Analysit English Usage: Lexicon and
Grammar Boston: Houghton Mifflin

FRAWLEY W. (ed.) 1982 Linguistics and Literacy Lldom: Plenum Press

FROHMAN B. 1990 "Rules of Indexing: A critique of antalism in
information retrieval theory." in Journal of Documtation Vol. 46/2 :81-101



GADAMER H.G. 1976 "On the scope and function ofrheneutical reflection." in D.E. Linge
(ed. and trans.) Philosophical Hermeneutics Unityeo$ California Press.

GALE W.A., CHURCH K.W. and YAROWSKY S. 1993 "A maiti for disambiguating word
sense in a large corpus.” in Computers and the Hii@s\VVol.26 :415-439

GARROD S. 1986 OLanguage comprehension in contéxtpsychological perspective.O
in Applied Linguistics Vol. 7/3 :226-238

GARSIDE R., LEECH G. and SAMPSON G. (eds.) 1987 Tl@mputational
Analysis of English: a corpus-based approach Londongman

GELIPITHIS P.A.M. 1988 OSurvey of the theories aéaming.O in Cognitive Systems Vol. 2/2
:141-162

GERBERT M. 1970 Besonderheiten der Syntax in dehrteschen Fachsprache des Englischen
Berlin: Halle.

GERSON S. 1989 "From ...to as an intensifyingamation." in English Studies Vol. 70 :360-
371

GHADESSY M. (ed.) 1988 Registers of Written EngliSituational Factors and Linguistic
Features London: Frances Pinter

GIBSON T.R. 1992 OTowards a discourse theory ofrabts and abstracting.O Unpublished
Ph.D. Thesis, English Language Department, Notangh

GIORA R. 1990 OOn the so-called evaluative mateniahformative text.O in Text 10/4 :299-
319

GLIISER R. 1991 OThe LSP genre abstract - revisited BLSED - Newsletter Vol. 13/4 :3-
11

GLIISER R. "A multi-level model for a typology of LSRmyes." in Fachsprache Vol. 15/1-2:
18-26

GLEDHILL 1994 "La Phraséologie et I'analyse desrgsnlL’'exemple des formules rhétoriques
dans Le Monde" Papers of the Institute for the tatiDiscourse in Society, Department of
Languages and European Studies, Aston University.

GLEDHILL 1995 "Collocation and genre analysis. THiscourse function of collocation in
cancer research abstracts and articles." In Zeitschir Anglistik und Amerikanistik. Vol.
1/1995:1-26

GNUTZMANN L. and OLDENBERG H. 1992 "Contrastive telnguistics in LSP research:
Theoretical considerations and some preliminamgifigs.” in Schneider (ed.) :103-136

GODLY T. 1993 "Terminological principles and metisad the subject field of chemistry” in B.
Sonneveld and Loening (eds.) :141-163



GODMAN A. and PAYNE E.M.F. 1981 "A taxonomic appobato the lexis of science." in
Selinker et al. (eds.) 23-39

GOPNIK M. 1972 Linguistic Structures in Scientifiext Den Haag: Mouton

GRAETZ N 1985 "Teaching EFL students to extract uctiral information
from abstracts.” :225-335 in J.M. Kline and A.K. ghu (eds.) Reading for Professional
Purposes: Methods and Materials in Teaching Larggiag

GREENBAUM S. 1991 "The development of the Interovaéil Corpus of English.” in K. Aijmer
and B. Altenberg (eds.) 1991 :83-91

GRICE H.P. 1975 "Logic and Conversation® in P. Cobnd J.Morgan (eds.)
Syntax and Semantics Il New York: Academic Press

GRIMES J.E. 1975 The Thread of Discourse The Hagloeiton
GRISHMAN R. 1986 Computational Linguistics Cambred@ambridge University Press

GUBA E.G. and LINCOLN Y.S. 1982 "Epistemologicaldamethological bases of naturalistic
inquiry" in Educational Communication and Techngldgurnal Vol. 30/4: 233-252

GUNAWARDENA C.N. 1989 OThe present perfect in tihetorical divisions of biology and
biochemistry journal articles.O in English for SpiedPurposes Journal Vol. 8/3 :265-
273

HALLIDAY M.A.K. 1966 "Lexis as a linguistic levelin Bazell et al. (eds.) 1966 In Memory
of J.R.Firth London: Longman

HALLIDAY M.A.K. 1976 "Functions and universals ofuhguage." in G. Kress (ed.) 1976
Halliday: System and Function in Language Londoxfo@l University Press

HALLIDAY M.A.K. 1977 "Language structure and langyeafunction.” in J.Lyons (ed.) 1977
New Horizons in Linguistics Harmonsworth: PengumoRs

HALLIDAY M.A.K. 1985 Introduction to Functional Gramar London: Edward Arnold

HALLIDAY M.A.K. 1988 "On the language of physicatience." in M.Ghadessy 1988 :162-
177

HALLIDAY M.A.K. 1991a "Corpus studies in probabilis grammar.” in K. Aijmer and B.
Altenberg (eds) 1991 :30-43

HALLIDAY M.A.K. 1991b "Towards probalilistic intergetations.” in E. Ventola (ed.) 1991
:39-61

HALLIDAY M.A.K. 1992 "Language as system and langaeaas instance: The corpus as
a theoretical construct.” in Svartvik (ed.) 199@&-77

HALLIDAY M.A.K. and JAMES Z.L. 1993 "A quantitativestudy of polarity and primary tense
in the English finite clause." in J. McH. Sinclét al.) 1993 :32-66



HALLIDAY M.A.K. and HASAN R. 1976 Cohesion in Engln London: Longman

HALLIDAY M.A.K and HASAN R. 1989 (2nd edition) Laguage, Context and Text: Aspects
of Language in a Social-Semiotic Perspective Oxf@xford University Press

HALLIDAY M.A.K. and MARTIN J. 1993 Writing SciencelLiteracy and Discursive Power
London: Falmer Press

HALLIDAY M.A.K and MATTHIESSON C. 1993 Ms: Constrog
experience through meaning: a language-based agpto@ognition.

HANANIA E.A.S. and AKHTAR K. 1985 OVerb form and hetorical function
in science writing: a study of MSc theses in Biglogchemistry, and Physics.O in English
for Specific Purposes Journal Vol. 4 :49-58

HARRIS J.E. 1985 “"Aspects of authorship in the e abstract.”
Unpublished MSc. dissertation, Language Studies, Asion University

HARTLEY J. 1994 OThree ways to improve the cladfyjournal abstractsO in British Journal
of Educational Psychology Vol. 64/2 :331-343

HAUSSMANN F.J. 1989 "Le dictionnaire des collocatd’ in F.J. Haussmann, O. Reichmann,
H. E. Wiegand and L. Zgusta (eds) WarterbYchectiBnaries, Dictionnaires Volume 1, Berlin:
De Gruyter

HAYES J.R. and FLOWER L.S. 1980 "The Dynamics ofrposing." in L.W. Gregg and E.R.
Steinberg (eds.) Cognitive Processes in Writing Nevgey, Lawrence Erlbaum Associates

HAZADIAH M.D. 1993 "Topic as a dynamic element ipaken discourse." in Baker et
al. (eds.) 1993 :55-74

HEIDEGGER M. 1966 Discourse on Thinking London: drgrHarper and Row

HEURING V.P. 1985 "The automatic analysis of fasti¢al analysers.” Unpublished PhD
Thesis, University of Colorado: Dept of Electrieadd Computational Engineering.

HEYDRICH W., NEUBAUER F., PET.Fl J.S. and S...ZER E. A. 1989 Connexity
and Coherence: Analysis of Text and Discourse Bede Gruyter

HINTON G., McCLELLAND J., and RUMELHART D. 1986 OBiributed Representations.O
in M. Boden (ed.): 248-280

HIRAYAMA K. 1964 "Length of abstract and amountioformation.” in Journal of Chemical
Information Vol. 4 :9-11

HIRSCHMAN P. GRISHMAN R and SAGER N. 1976 OFrom ttéa structural information
processing of medical reportsO. Proceedings ofdNati Computer Conference. Associated APS
Press: Mountvale New Jersey :267-275



HOEY M. 1979 Signalling in  Discourse  Birmingham: niMersity  of
Birmingham English Language Research monograph$ No.

HOEY M. 1983a On the Surface of Discourse LonddferAand Unwin
HOEY M. 1983b "Three metaphors for examining temantic organization of monologue." in
Analysis: Quaderni di Anglistica Vol. 1/1 :27-54

HOEY M. 1986 "Overlapping patterns of discourse amigation and their implications
for clause relational analysis of problem-solutterts”. In C. R. Cooper and S. Greenbaum (eds.)
Studying Writing: Linguistic Approaches, Californi@age Publications

HOEY M. 1988 "The clustering of lexical cohesionnan-narrative text." in Trondheim Papers
in Applied Linguistics Vol. IV :154-180

HOEY M. 1991a Patterns of Lexis in Text Oxford: @vd University Press

HOEY M. 1991b "Another perspective on coherence@itesive harmony.” in E. Ventola (ed.)
1991: 385-413

HOEY M. 1993 "A common signal in discourse: How thierd reason is used in texts." in J.
McH. Sinclair et al. (eds) 1993 :67-82

HOEY M. and WINTER E.O. 1986 "Clause relations ané writer's communicative task." in
B. Couture (ed.) Functional Approaches to WritiRgsearch Perspectives London: Frances Pinter

HOPKINS A. and DUDLEY-EVANS T. 1988 OA genre-basedestigation of the discussion
sections in articles and dissertations .O in Ehdiis Specific Purposes Journal Vol. 7/2 :1113-121

HOWARTH P. 1993 OA psychological approach to academmiting.O in Research in English
Language Teaching Vol. 3/1 :58-69

HUDSON R. 1984 Word Grammar Oxford: Basil Blackwell

HUNSTON S. 1993 "Projecting a sub-culture: The tamtsion of shared worlds by projecting
clauses in two registers.” in D. Graddol, L Thomsomd M Byran (eds.) 1993 Language and
Culture Clevedon: BAAL :98-112

HUNSTON S. 1995 Oldeology, genre and text in sy&temlinguistics.O
Unpublished MS presented at BAAL/CUP Genre Analygrkshop, Sheffield July 1995.

HUTCHINS J. 1977 "On the structure of scientifigtie" in University of East Anglia Papers in
Linguistics Vol. 11/23-33

HUTCHINS J. 1985 "Some problems and methods of ¢certdensation.” in University of East
Anglia Papers in Linguistics Vol. 19/38-54

HUTCHINS J. 1987 OSummarization: some problemsraethods.O 151-173 in E. Jones (ed.)
1987 :Meaning: The Frontier of Informatics (Infortica 9) Proceedings: Kings College Cambridge
26-27 March 1987



HYMES D.H. 1971 On Communicative Competence Phlf@da: University of Pennsylvania
Press

IDE. N.M. 1983 "A statistical measure of theme atdicture.” Computers and the Humanities
Vol. 13 :277-283

INMAN B. 1978 "Lexical analysis of scientific andedhnical prose.” in M.T. Trimble et
al. (eds.) 1978 :242-56

JAIME-SIST M. 1993 "The new role of titles in resea articles." unpublished paper presented
at the 5th International Systemic Workshop on ce+ipased studies, Universidad complutense de
Madrid, 26-29 July 1993

JANNSEN S. "Automatic sense disambiguation withQCE: Enriching syntactically analysed
corpora with semantic data.” 105-135 in J. Aart$ \h Meijs (eds) 1990

JENNINGS E.M. 1990 "Paperless writing revisitech"Gomputers and the Humanities Vol.24
143-48

JOHANSSON S. 1982 "Word frequency and text typem&ambservations based on the LOB
corpus of British English texts." in Computers @nel Humanities Vol.19:23-36

JOHANSSON S. and A.B. STRENSTR...M 1991 (eds.) Ehglomputer Corpora Berlin:
Mouton de Gruyter

JOHNS A.M. 1988 "Reading for summarizing: an apphoto text orientation and processing"
in Reading in a Foreign Language 4/2: 79-90

JOHNS A. M. and MAYES P. 1990 OAn analysis of summaprotocols of
university ESP students.O in Applied LinguisticslXt@/3 :253-271

JOHNS T. and KING P. 1993 Data-Driven Learning Wséhiop presented at
the BALEAP meeting, University of Birmingham, Mar22 1993

JONES S. and SINCLAIR J. McH. 1974 "English lexicabllocations.” in Cabhiers
de Léxicologie Vol. 24 :15-61

JOURNAL OF THE CHEMICAL SOCIETY (JOC) PERKIN TRANSATIONS
1993 "Instructions for Authors" in Journal of thledinical Society (PRB4) Vol.1/164 vii-
xxviii Washington NY: The American Chemical Society

JUSTESON J.S. and KATZ S.M. 1991 "Co-occurencesardbnymous adjectives and their
contexts." in Computational Linguistics Vol.17/119

KTULLGREN G. 1988a OAutomatic indexing and generatihgontent graphs from unrestricted
text.O in .... Dahl and K. Fraurud (eds.) :147-160

KOLLGREN G. 1988b OAutomatic abstracting of contemt itext.O in Nordic
Journal of Linguistics Vol. 11 89-110



KAPLAN R. and GRABE W. 1992 "The fiction in scienwriting.” in Schrader (ed.) :199-217

KAYE G. 1990 "A corpus-builder and real-time comtance browser for an IBM PC." in J.
Aarts and W. Meijs (eds) 1990 :137-161

KELLER M. and LLOYD P. 1994 (eds) Keywords in Evobnary Biology
New York: Harvard University Press

KENNEDY G. 1984 "Preferred ways of saying thingshaimplications for language teaching."
in J. Aarts and W. Meijs (eds) 1984 :335-373

KENNEDY G. 1991 "Between and through : The comp#my keep and the functions they
serve." in K. Aijmer and B. Altenberg (eds) 1995-B10

KHURSHID A. 1979"0On abstracts and abstracting.” Annals of Library Science
and Documentation Vol. 26 :14-20

KIERAS D.E. and BOVAIR S. 1981 "Strategies for absting main ideas from
simple technical prose" Technical report No.10,udrsity of Arizona.

KINAY AN., MULOSHI L.P., MUSAKABANTU M.R. and SWAIES J.M. 1983 "Pre-

announcing results in article introductions.” MSjrndngham UK: Language Studies Unit,
University of Aston

KING R. 1976 "A comparison of the readability ofsatacts with their source documents.” in
Journal of the American Society for Information&Swe Vol. 27 :118-121

KINTSCH W. 1993 "Information accretion and reduation text processing inferences."
in Discourse Processes Vol. 16/1 193-202

KINTSCH W. and KEENAN J. 1973 OReading rate anémgbn as a function of the number of
propositions in the base structure of sentences@bgnitive Psychology Vol. 5 :257-274

KINTSCH W. and VAN DK T. 1978 OTowards a model ofxt comprehension
and productionO in Psychology Review Vol.85/5 :3%2}

KJELLMER G. 1984 "Some thoughts on collocationaitidictiveness.” in J. Aarts and W. Meijs
(eds) 1984 :163-171

KJELLMER G. 1987 "Aspects of English collocatidns. W. Meijs (ed.) 1987 :133-140

KJELLMER G. 1990 "Patterns of collocability.” inAarts and W. Meijs (eds) 1990 :163-
178

KJELLMER G. 1991 "A mint of phrases.” in K. Aijmand B. Altenberg (eds) 1991 :111-127

KJELLMER G. 1993 "Multiple meaning and interpreteti the case of sanction.” in Zeitschrift
fYr Anglistik und Amerikanistik Vol. 2/2 :115-123



KNORR-CETINA K. D. 1983 (ed.) Science observed ergpectives on the social study
of science London : Sage

KOCH C. 1991 "On the benefits of interrelating cartgy science and the humanities: The case
of metaphor.” in Computers and the Humanities ¥61:289-295

KOULOPOULOS T. M. 1992 ODocument clustering.O iyt8Magazine June :272-
273

KOUAILOVA M. (forthcoming) Olnteractive functionsf éanguage in peer reviews of medical
papers written by non-native speakers of Englismpublished MS.

KRETZENBACHER H.L. 1990 Rekapitulation: Textstraiey der
Zusammenfassung von Wissenschaftlichen Fachtek¥éringen: Gunter Narr Verlag

KRISHNAMURTHY R. "The process of compilation.” inNcH. Sinclair (ed.) 1987 :62-
85

KUCERA H. and FRANCIS W. N. 1967 Computational Aysa of Present Day American
English Providence: Brown University Press

KUKULSKA-HULME A. (forthcoming) "Effective Knowledg Transfer: a Terminological
Perspective." unpublished Ph.D thesis, Modern Laggs Department: Aston University

KUZANWA N. B. 1987 OOn the discourse structure extbook review articles in language
teaching journals: A case study of OESPO and OEljddnals.0 Unpublished MSc. thesis.
Language Studies Unit, Aston University.

KYT... M, IHALAINEN O. and RISSANEN M. (eds.) 1988dtpus Linguistics Hard and Soft
Amsterdam: Rodopi

M.T. Trimble et al.(eds.) 1978 :53-73

LACKSTROM S., SELINKER L. and TRIMBLE L. 1972 "Gramar and Technical English.” in
English Teaching Forum Sept-Oct. :3-14

LACKSTROM S., SELINKER L. and TRIMBLE L. (eds.) 197"Technical principles and
grammatical choice." in TESOL Quarterly=Vol. 7 :1236

LATOUR B. and WOOLGAR S. 1986 Inside the laborgtdrhe construction of scientific facts
New York: Garland Press

LAURfN C. and NORDMAN M. 1992 "Corpus selection ISP research." in Schrader (ed.)
1992 :218-230

LAKOFF G. 1987 Women, fire and dangerous things.a¥Mtategories reveal about the mind.
University of Chicago Press: California

LANE P. 1992 La Périphérie du Texte. Nathan: Paris.

LEECH G. 1991 "The state of the art in corpus lisgos." in K. Aijmer and B. Altenberg 1991
:8-29



LEECH G. 1992 "Corpora and theories of linguisterfprmance.” in J. Svartvik (ed) 1992a
:105-125

LEECH G. and FLIGELSTONE S. 1992 "Computers angusrlinguistics.”" in C. Butler (ed.)
:115-140

LEHR A. 1993 "Collocational analysis, from colloicat theory of contextualism to computer-
aided models." in Zeitschrift fYr Germanistischadiiistik Vol.21/1 :2-19

LEHRER A. 1974 Semantic Fields and Lexical Struetdmsterdam: North Holland Publishing
Company

LEMKE J.L. "Text production and dynamic text semest in E. Ventola (ed.) 1991 :23-
37

LEONOV V.B. and SERGEEVA N.E. 1980 "Evaluation dis#&ract clarity." in Scientific and
Technical Information Processing Vol. 4 :33-42

LEVINSON S.C.1983 Pragmatics Cambridge: Cambridga/&rsity Press
LfVI-STRAUSS C. 1962 La Pensée Sauvage Paris: Plon

LEVIN B. 1991 "Building a lexicon. The contributiasf linguistics.” in International Journal of
Lexicography Vol. 4/3 :205-226

LIDDY E., BONZI S., KATZER J., and ODDY E. 1987 "Atudy of discourse anaphora in
scientific abstracts.” in Journal of the Ameri&urciety for Information Science Vol. 38 :255-261

LJUNG M. 1991 "Swedish TEFL meets reality.” in 8hdnsson and B. Strenstram (eds.) :245-
256

LORCH F.R. and PUGZLES-LORCH E. 1986 OOn-line pesieg of summary
and importance signals in reading.O in Discoureeésses Vol. 9/4 :489-497

LOVE A. 1993 OLexico-semantic features of geologextbooksO. in English
for Specific Purposes Journal Vol.12/3 :197-218

LOVERIDGE R. 1989 "Triangulation" unpublished AstBuisiness School methodology guide
for post-graduates, Aston University.
LOUW B. 1993 "lrony in the text or insincerity inhe& writer? The diagnostic

potential of semantic prosodies.” in Baker etedls() 1993 :157-176

LUHN H.P. 1968 "Key-Word-In-Context information ied for technical literature.” in C.K.
Schultz (ed.) H.P.Luhn: Pioneer of Information &ckes: Selected Works New York: Spartan

LUNDQUIST L. 1992 "Some considerations on the relasd between text linguistics and the
study of text for specific purposes.” in Schréacbat.) :231-243



LUNDQUIST L. 1989 "Coherence in scientific textd'W. Heydrich et al. (eds.) :122-
149

LYNE A.A. 1975 "A word-frequency count of Frenchdmess correspondance.” in IRAL Vol.
13/2 :95-110

LYONS J. 1970 New Horizons in Linguistics Harmondsili: Penguin Books

LYONS J., COATES R., DEUCHAR M. and GAZDAR G. (#ds1987 New
Horizons in Linguistics 2 Harmondsworth: PenguiroB®

MACKIN R. (ed.) 1973 English Studies Series: Cheami®©xford University Press

MAEDA T. 1981 "An approach to functional text sttuee analysis of scientific
text and technical documents.” in Information Pesteg and Management Vol. 17 :329-339

MAINGUENEAU D. 1987 Nouvelles Tendences en Analysdu Discours
Paris: Hachette Université

MAIZELL R.E., SMITH J.F., and SINGER T.E.R. 1971 #&hacting Scientific and Technical
Literature London: Wiley Interscience

MAKKAI A. 1992 "The challenge of the virtual dictiary and the future of linguistics."
in International Journal of Lexicography Vol. 5262-269

MAKKAI A. 1988 "How to put the pieces of a poem #ther." in M. Ghadessy 1988 :145-159

MALCOLM L. 1987 OWhat rules govern tense usage iniertific articles?O in
English for Specific Purposes Journal Vol. 6/1 431-

MALINOWSKI B. 1923 "The problem of meaning in pritivie languages.” Supplement to C.K.
Ogden and I.A.Richards (eds.) The Meaning of MeaiNew York: Harcourt Brace Jovanovich

MANN W. C. and THOMPSON S.A. 1986 ORelational prsipions in discourse.O
in Discourse Processes Vol. 9/1 :57-90

MANN W. C. and THOMPSON S.A. 1988 ORnhetorical sture theory: Toward a functional
theory of text organization.O in Text Vol. 8/3 :2281

MARTIN J.R. 1989 Ideation: The Company Words KeepmbBridge: Cambridge University
Press

MARTIN J.R. 1991 "Nominalization in science and lramiies: Distilling
knowledge and scaffolding text." in E. Ventola jeP91 :307-337

MARTIN W. AL B. and VAN STERTENBERG P. 1983 "On tlpeocessing of a text corpus.”
in R.R.K. Hartmann (ed.) 1983 Lexicography: Pritegpand Practice London: Academic Press
:77-87



MASTER P. 1987 OGeneric the in Scientific AmeriGaim English for Specific Purposes Vol.
6/3 :165-186

MASTER P. 1991 "Active verbs with inanimate sulbget scientific prose.” in English for
Specific Purposes Vol. 10/1: 15-33

MAURANEN A. 1993 "Theme and prospection in writtdiscourse.” Baker et al. (eds.) 1993
95-114

MAYES P.B. 1978 "A comparison of the readability ofynopses and original
articles for Engineering Synopses.” in  Journal tbe American Society for Information
Science Vol. 29 :312-313

McCAWLEY J.D. 1982 "How far can you trust a lingi#s in T.W. Simon and R.J. Scholes
(eds.) Language, Mind and Brain. , London: Erlbadf87

McCARTHY M. and CARTER R. 1994 Language as DisceursPerspectives
for language teaching New York: Longman

McKINLAY J. 1983 "An analysis of the discussion #8en of medical journal
articles.” Unpublished MSc thesis. ESP Collectiamguage Studies Unit, Aston University

McKINNEY M. 1991 OExperimenting on and experimentiwith: Polywater and experimental
realism.O British Journal of the Philosophy of ®cie Vol. 42 :295-307

MEIJS W. 1987 (ed.) Corpus Linguistics and Beyomdstéerdam: Rodopi
MEIJS W. 1992 "Computers and Dictionaries" in Ctl8u(ed.) :141-165

MEMET M. 1986  "L’abstract: outil de communication t e technique
d’apprentissage.” in Langues Modernes Vol. 80/65%3

MEYER P.G. 1988 "Statistical text analysis of ahests: A pilot study on cohesion
and schematicity." in Computer Corpora des Engtistiel. 3 :17-40

MIALL D.S. 1992 "Estimating changes in collocatiooEkey words across a large text: a case
study of Coleridge’s Notebooks." in Computers dmsllHumanities Vol. 26 :1-

12

MOON R. 1992 "There is reason in the roastingggfse A comparison of fixed expressions in
native speaker dictionaries." in Euralex ‘92 Praltegs Oxford University Press :493-502

MOON R. 1987 "The analysis of meaning." in J. M&thclair (ed.) 1987 :86-103

MOORE J.D. and POLLACH M.E. 1994 "A problem for RSThe need for multi-
level discourse analysis." in Computational LingjasVol. 18/4:537-544

MORRIS J. and HIRST G. 1991 "Lexical cohesion cotaduby thesaural relations
as an indicator of the structure of a text." in @omational Linguistics Vol. 17/1 :21-48



MOSKOVICH G.M. and CAPLAN A. 1979 "Distributive dtatical techniques in linguistic and
literary research. " in D.E.Ager, F.E. Knowles an@&mith (eds.) :245-
263

MULLER C. 1968 Essai de Statistique Léxicale Paiiisrairie Klincksieck
MULLER C. 1977 Principes et Méthodes de Statistigéeicale Paris: Hachette Université

MURPHY G.L. 1990 "Noun phrase interpretation anchagptual combination.” in Journal of
Memory and Language Vol.29/1: 259-288

MYERS G. 1988 OThe social construction of science the teaching of English: An example
of research.O in English Language Teaching Docusn@#tcademic writing process and productO
:143-150

MYERS G. 1990 Writing Biology: Texts in the Soci@bnstruction of Scientific Knowledge
Milwaukee: University of Wisconsin Press

MYERS G. 1991 OLexical cohesion and specializedwkadge in science and popular science
texts.O in Discourse Processes Vol. 14/1 :1-26

MYERS G. 1992 OTextbooks and the sociology of difien knowledge.O in
English for Specific Purposes Journal Vol. 11 :3-17

NAKAMURA 1991 "A study of the structure of the Bromcorpus based upon the distribution
of its vocabulary items." in Journal of Foreign baages and Literature Vol.2.

NAKAMURA J. 1993 "Statistical methods and large mana. A new tool for describing text
types." in Baker et al. (eds.) 1993 :293-312

NATTINGER J.R. and DeCARRICO 1992 Lexical Phrases danguage Teaching Oxford:
Oxford University Press

NATTINGER J.R. and DeCARRICO 1989 "Lexical acts amelaching conversation.”
in Vocabulary Acquisition: AILA Review 6 :118-139

NEWMARK P. 1988 A Textbook of Translation Hemel Hestead: Prentice Hall

NWOGU K.N. 1989 ODiscourse variation in medicattte Schema, theme and cohesion in
professional and journalistic accounts.O UnpublisPéD. thesis, Language Studies Unit, Aston
University.

NWOGU K. N. and BLOOR T. 1991 "Thematic progressiom professional
and popular medical texts." in Ventola (ed) 19999-384

NYSTRAND M. 1982 What Writers Know. The Languagepdéess and Structure of Written
Discourse New York: Academic Press

NYSTRAND M. 1986 The Structure of Written Commuriioa: Studies
in Reciprocity between Writers and Readers OrldfidoAcademic Press



OPPENHEIM R. 1988 "The mathematical analysis ofestg correlation-based approach.” in
Computers and the Humanities Vo.22 :241-253

OSBORNE G. 1992 "Computational analysis of idiomati phrases in
modern English.” Unpublished M. Phil. Thesis, EslglDepartment, Birmingham Universitty

OSTER S. 1981 "The use of tenses in reporting lgasiture in EST." in English for Academic
and Technical Purposes: Studies in Honour of Ldudiwble L. Selinker, E. Tarone and V. Hanzeli
(eds.), Massachussets: Newbury House :76-90

PALMER J. 1991 "Scientists and information: usirlgster analysis to identify information
style." in Journal of Documentation Vol. 47/2 :10859

PALMER J. 1968 The Selected Papers of J.R. Firs24® Longman: London

PAPEGAALJ and SCHUBERT R. 1988 A Corpus-basedin@ial Knowledge
Bank for Distributed Language Translation DLT Rcditions Amsterdam.

PARSONS G. 1991 "Cohesion coherence: Scientifitstein E. Ventola (ed.) 1991 :415-
429

PATTEN T. 1992 "Computers and natural languagegssing.” in C. Butler (ed.) :29-52

PAVEL S. 1993a "Neology and phraseology as ternoignplin-the-making." in H.B. Sonneveld
& K.L.Loening (eds.) 1993: 21-34

PAVEL S. 1993b "La phraséologie en langue de sptcidéthodologie de consignation dans
les vocabulaires terminologiques.” Unpublished 88crétariat d’ftat du Canada: Direction de la
terminologie et des services linguistiques. Canada

PAVEL S. and BOILEAU 1994  Systmes  dynamiques et imagerie
fractale. Vocabulaire Framis-Anglais. Secrétariat d’'ftat du Canada: Dicettle la terminologie
et des services linguistiques. Canada

PAWLEY A. and SYDER F.H. 1985 "Two puzzles for lingtic theory: naturelike selection
and naturelike fluency." in Richards and Schmidds(e 1985 Language and Communication
London: Longman

PETTINARI C. 1982 "The function of a grammaticateahtion in 14 surgical reports.”" in W.
Frawley (ed.) 1982: 145-183

PETERS A. 1983 The Units of Language Acquisitiom@bridge: Cambridge University Press
PETERS A. 1989 The Limits of Language Acquisitican@ridge: Cambridge University Press

PHILLIPS M. 1985 Aspects of Text Structure: An Istigation of the Lexical Organization of
Text Amsterdam: Elsevier NHL Series



PHILLIPS M. 1989 Lexical Structure of Text DiscoersAnalysis Monograph No.
12, Birmingham: English Language Research, UnityeadiBirmingham

PICHT H. and DRASKAU J. 1985 Terminology: an Intuation Exeter University Department
of Linguistic and International Studies Monographs.

PICOCHE J. 1992 Précis de léxicologie framse. L'étude et 'enseignement du vocabulaire.
Paris: Nathan

POLLOCK JJ. and ZAMORA A. 1975 "Automatic abstiagt research at
Chemical Abstracting Service." in Journal of ChaahiclInformation and Computer
Sciences Vol.15/4 :226-232

POLSSKAYA O.B. 1986 "Improving the content stru@wf abstracts on the basis of queries
from workers in new terminology.” in Scientific afficgéchnical Information Processing Vol. 12/5
:16-21

POTTER R. G. 1991 " Statistical analyses of literat a retrospective on CHum: 1966-
1990" in Computers and the Humanities Vol. 25 :4Q29-

PROCTER P. (ed.) 1992 The Cambridge Language Survespectus Cambridge: Cambridge
University Press

PROPP V. 1968*1928 The Morphology of the Folktatavédrsity of Texas Press

PUSTEJOVSKY J. 1991 "The generative lexicon." imaitational Linguistics 17/3: 46-
53

QUIRK R. 1984 "Recent work on adverbial realisateord position.” in J. Aarts and W. Meijs
(eds.) 1984 :185-192

QUIRK R. 1992 "On corpus principles and design.J.irsvartvik (ed.) 1992 :457-469

QUIRK R., GREENBAUM S., LEECH G. and SVARTVIK J. 89 A
Comprehensive Grammar of the English Language Londdongman

RADA R., MILI H., LETOUREAU G. and JOHNSTON D. 198&reating and evaluating
entry-terms." in Journal of Documentation Vol. 4419-41

RADIEVSKAYA T.V. 1986 "Texts of abstracts considdrén a linguopragmatic aspect.” in
Automatic Documentation and Mathemantical LingaesW¥ol. 20/4 :53-63

RAYA F. 1986 "Writing abstracts for free-text sdargy.” in Journal of Documentation Vol. 42
11-21

REDER L.M. and ANDERSON J.R. 1980 "A comparison ofexts and
their summaries; memorial consequences.” in Joushalerbal Learning and Verbal Behaviour
Vol. 19 :121-134



REED A. and LAURIE SCHONFELDER J. 1979 "Cloc: a gal-purpose concordance and
collocations generator." in D.E. Ager , F.E. Knosvind J. Smith (eds.) :59-72

REEVES H. 1981 Patience dans I’Azur: L’Evolutiorspaque Seuil: Paris
RENOUF A. 1987a "Lexical resolution.” in W. Me{ed.) 1987
RENOUF A. 1987b "Corpus development.” in J. McHhc®ir (ed) 1987 :1-41

RENOUF A. 1991 "Coding metalanguage: Issues raisedhe creation and processing
of specialised corpora.” in S. Johansson and BnStram (eds.) :198-206

RENOUF A. and SINCLAIR J. McH. 1991 "Collocationdrameworks in English.”
in K. Aijmer and B. Altenberg 1991 :128-144

RICHARDS J.C. and SCHMIDT R. (eds.) 1983 Language nd a
communication London: Longman

RIGGS F.W. 1989 "Terminology and Lexicology: Theamplementarity." International Journal
of Lexicology Vol. 2/2 :89-109

RINGLE M. 1982 "Artificial intelligence and semaatiheory.” in T.W. Simon and R.J. Scholes
(eds.) Language, Mind and Brain London: Erlbaum

ROE P.J. 1977 '"The notion of difficulty in scienceriting." Unpublished PhD.
Thesis, Department of English, University of Birmgiram

ROE P. J. 1993a "ASTEC: Users’ guide to the Astororps of Scientific
and Technical English." Internal report, Languagedfes Unit, Aston University

ROE P. J. 1993b "Software specification for ATA (&% Text Analyser)."
Internal report, Language Studies Unit, Aston Ursitg

ROTH R.J. 1956 "How readable is chemical literalre In  American
Documentation Vol.7 :215-221

RUMELHART D.E., McCLELLAND J.L. and the P.D.P Reseh Group
1986 "Parallel Distributed Processing.” in Explamas in the Microstructure of Cognition Vol.1
77-

109 Massachussets Institute of Technology

RUNDELL M. and STOCK P. 1992 "The corpus revolutidanglish Today April-
October 1992

RUSH J.E., SALVADOR R. and ZAMORA A.V. 1971 "Autotm@abstracting II: Production of
indicative abstracts by application of contextualerence and syntactic coherence criteria.” in
Journal of the American Society for Information&we Vol. 22 :260-274

RUSSON D. (ed.) 1993 Current Serials Received WhtheBritish Library Document Supply
Centre



RUSSON D. (ed.) 1992 Guide to Current British Pdidals Wetherby:
British Library Document Supply Centre

SADLER V. 1989 Working with  Analogical Semantics: isBmbiguation
Techniques in Distributed Language Translation f2efit: Foris Publications

SAGER J.C. 1990 A Practical Course in Terminologycessing Amsterdam: John Benjamins

SAGER J. C. 1991 "A theory of text production, nfmdtion, reception.” in H. Schrader 1991
(ed.) : 34-57

SAGER J.C. DUNGWORTH D. and P.F. McDONALD 1980 Esll
Special Languages: Principles and Practice in $eieand Technology Wiesbaden, Oscar
Nadstetter Verlag

SALAGER-MEYER F. 1992 "A text-type and move an#@ystudy of verb tense and modality
distribution in medical English abstracts." in Heglfor Specific Purposes Journal Vol. 11/2 :93-
114

SALAGER-MEYER F. 1990a "Metaphor in medical Engliplose: a comparative study with
French and Spanish.” in English for Specific Pugsogol.9 :145-159

SALAGER-MEYER F. 1990b "Discoursal Flaws In Medidahglish Abstracts” in Text Vol.
10/4: 365-384

SAMPSON G. and HAIGH R. 1988 "Why are long sentsnloager than short ones?" in M.
Kyta et al. (eds.) :207-219

SASTRI M. 1968 "Prepositions in chemical abstrdétsLinguistics Vol. 38 :23-28
SAUSSURE de F. 1916 Cours de Linguistique GénéPrales: Payot.
SAVILLE-TROIKE M. 1982 The Ethnography of Communiicen Oxford: Basil Blackwell

SAVOCA G. 1990 "A literary lexicography project fdre Italian language.” in Computers and
the Humanities Vol. 24 :367-373

SCIENCE CITATION INDEX 1993a Permuterm Subject dmd Institute for
scientific information: Philadelphia

SCIENCE CITATION INDEX 1993b Journal Citation Rep Institute for
scientific information: Philadelphia

SCHIFFNER C., SHREVE G.M. and WIESEMANN U. 1987 "A peaotral
analysis of argumentative political texts." in Zeltrift fYr Anglistik und Amerikanistik Vol. 35/2
:105-

117



SCHANK R.C. and ABELSON R.P. 1977 Scripts, Planeals and Understanding. An Inquiry
into Human Knowledge Structures New Jersey: Lawedirtbaum

SCHIFFRIN D. 1990 "Between text and context: DeiXisaphora and the meaning of then™ in
Text 10/3: 245-270

SCHR...DER H. (ed.) 1992 Subject-oriented Textsidumges for Special Purposes and Text
Theory Berlin: Mouton de Gruyter

SCHUBERT K. 1986 Distributed Language Translatiaonsterdam: Elsevier Science
SCOTT W.A.H. 1991 Chemistry Glasgow: Harper Collins
SCOTT D. and BRIDLE J. (rappporteurs) 1993 "Infotima handling” in Ostler

N. (ed.) Paradigm Shift in Speech and Language nAaoly: Integrating with other
media Proceedings of the SALT workshop, Camden ToxBrJanuary 1993

SCOTT M. 1993 "Lexical tools for genre analysis tmmputers." Unpublished MS presented
at the BAAL annual meeting 14-16 Sept. 1993

SEARLE J.P. 1969 Speech Acts London: Oxford UniyeRress

SELINKER L., TARONE R. and HANZELI V. (eds.) 198nflish for Academic and Technical
Purposes: Studies in Honor of Louis Trimble Newbdouse: Mass. USA

SHARP B. 1989 "Elaboration and Testing of New Melblogies for Abstracting” unpublished
Ph.D thesis, Modern languages department, Astoxddsity

SHERRARD 1986 "Summary writing: a topographicaldstti in Written Communication Vol.
3/3:324-343

SHERRARD 1989 "Teaching students to summarize.:lykpg textlinguistics." in System Vol.
17/1:1-11

SINCLAIR J. McH. 1980 "Some implications of discearanalysis for ESP methodology." in
Applied Linguistics 1/3 :253-261

SINCLAIR J. McH. 1981 "Planes of Discourse." MS,giish Department of the University of
Birmigham , presented in S.N.A. Rizvil (ed.) 1988eTTwo-Fold Voice: Essays in honour of
Ramesh Mohan at the University of Salzburg

SINCLAIR J.McH. 1984 "Naturalness in language.'JinAarts and W. Meijs (eds.) 1984 :203-
210

SINCLAIR J. McH. (ed.) 1987a Looking Up: An Accouat the Collins COBUILD Project
London: Collins ELT

SINCLAIR J. McH. 1987b "Grammar in the Dictionary’104-115 and "The notion
of evidence." :130-159 in J. McH. Sinclair (ed.BZq.



SINCLAIR J. McH. 1987c "Collocation: a progress agp' in R. Steele and T. Threadgold
(eds.) Language topics: Essays in Honour of Mickiadliday. 1987: Amsterdam: John Benjamins
:319-331

SINCLAIR J. McH. 1988 "Compressed English.” in Mha&glessy (ed.) 1988 :130-136
SINCLAIR J. McH. 1991 Corpus, Concordance, CollamaOxford, Oxford University Press

SINCLAIR J. McH. 1992 "The automatic analysis ofmara.” in J. Svartvik (ed.) 1992 :379-
397

SINCLAIR J. McH. 1993a "Text corpora: LexicograplBeneeds." in Zeitschrift fYr Anglistik
und Amerikanistik Vol. XLI: 1/1: 5-13

SINCLAIR J. McH 1993b "Posturing in discourse.” keje speech presented at
the 5th International Systemic Workshop on corpased studies, Universidad complutense
de Madrid, 26-29 July 1993

SINCLAIR J. McH 1993c "The Bank of English: a Bsii and international corpus of English.”
in Zeitschrift fYr Anglistik und Amerikanistik VoIXLI 2/2 :166-167

SINCLAIR J. McH. 1993d "Written discourse structtine J.McH Sinclair et al. (eds.) 1993 :6-
31

SINCLAIR J. McH.HOEY M., and FOX G. (eds.) 1993cheiques of Description: Spoken and
Written Discourse London: Routledge

SINCLAIR J. McH., JONES S. and DALEY R. 1969 Enfgliexical studies. UB report for the
Office of Science and Technology Information.

SMADJA F. 1993a "Retrieving collocations from teXtract." in Computational Linguistics
Vol19/1 :143-177

SMADJA F. 1993b "Xtract: an overview." in Computersd the Humanities No. 26: 399-
413

SONNEVELD H.B. and LOENING K.L. (eds.) 1993 Termiogy. Applications
in interdisciplinary communication. John BenjamiAsasterdam

SOUTER C. 1990 "Systemic-functional grammars anth@a." in Aarts and Meijs (eds.) 1990
:179-211

SPARCK JONES K. 1971 Automated Keyword Classifmati  for
Information Retrieval London: Butterwoth

SPERBER D. and WILSON D. 1986 Relevance: Commuioicat and
Cognition Oxford: Blackwell

STEMBERGER N. 1985 The Lexicon in a Model of Spe®&hduction New York: Garland
Press



STOTESBURY, H. 1990 "Finnish History Students asrfinal’ Summarizers on the Threshold
of Academia." Ph.D thesis, Kopi-Jyva Oy: Reportenfr the Language Centre for Finnish
Universities

STUBBS M. 1982 "Written language and society: Sonparticular cases and
general observations.” in M. Nystrand (ed.) 1992583

STUBBS M. 1987 "An educational theory of (writtelanguage.” in T. Bloor and J. Norrish

(eds.) BAAL 2: Papers from the Annual Meeting o British Association for Applied Linguistics
London, CILT :3-38

STUBBS M. 1993 "British traditions in text analysirom Firth to Sinclair." in M. Baker et al.
(eds.) 1993 1-33

STUBBS M. 1994 "Grammar, text and ideology: compaissisted methods in the linguistics of
representation”. in Applied Linguistics Vol.15/212223

SVARTVIK J. (ed.) 1992a Directions in Corpus Lingtics Proceedings of the
Nobel Symposium 82: Stockholm 4-8 August 1991.

SVARTVIK J. 1992b "Corpus linguistics comes of dger-13 in J. Svartvik 1992a

SVARTVIK J. 1993 "Lexis in English language corpdrain Zeitschrift fYr
Anglistik und Amerikanistik Vol. XLI: 1/1: 13-31

SWALES J. 1981a Aspects of Article Introductionsstégn ESP Research Report
No.1, Language Studies Unit: Aston University

SWALES J. 1981b "Definitions in science and laveaae for subject specific ESP materials." in
Fachsprache Vol. 81/3 :106-112

SWALES J. 1981c "The function of one type of pagtinn a chemistry textbook." in Selinker et
al. (eds.) :40-52

SWALES J. 1990 Genre Analysis: English in Academnd Research Settings Cambridge:
Cambridge University Press

SWALES J. and NAJJAR H. 1987 "The writing of resbaarticle introductions.” in Written
Communication Vol. 4:175-192

TADROS A. 1985 Prediction in Text Birmingham Disese analysis monograph No.
10: English Language Research, University of Biilmgzm

TARASOVA T. 1993 "Non-verbal elements in scientifictext." Unpublished
PhD thesis, Language Studies Unit, Aston University

THOMAS P. 1993 "Choosing headwords from LSP caltmns for entry into a terminology
data bank (term bank)." in Sonneveld H.B. and Log.L. (eds.) 1993: 46-68



THOMAS H. and WAXMAN J. OOncogenes and cancer.Q.iiwaxman and K. Sikera The
molecular biology of cancer :1-17

THOMPSON G. and YIYUN Y. 1991 "Evaluation in the pogting verbs used
in academic papers.” in Applied Linguistics Vol/4:2365-382

TRIMBLE M.T., TRIMBLE L. and DROBNIC K. 1981 (edsEnglish for Specific Purposes:
Science and Technology Oregon State Universityvéllis

TYMA D 1981 "Anaphoric functions of some demongtratnoun phrases in EST" in SelinKer
et al. (eds.) :65-75

URE J. 1971 "Lexical density and register differamon.” in G. E. Prerren and J.L.M. Trim
(eds.) Applications of Linguistics Cambridge: Cardge University Press

VAN DIJK T. 1979 Macrostructures: An Interdisciphiry Study of Global
Structures in Discourse Hillsdale New Jersey: LamecErlbaum

VAN DIJK T. and KINTSCH W. 1983 Strategies of Disgee Comprehension New York;
Academic Press

VAN DIJK T. and KINTSCH W. 1978 "Cognitive psych@y and discourse: recalling and
summarizing stories. " In W. Dressler (ed.) CurrBr@nds in Textlinguistics. Berlin: De Gruyter.

VENTOLA E. (ed.) 1991 Functional and Systemic Lirsgigs: Approaches and Uses Den Haag:
Mouton de Gruyter

VENTOLA E. and MAURANEN A. 1991 "Non-native writingnd native revising of scientific
articles." in E. Ventola (ed.) :457-492

VOSSEN P., DEN BROEDER M. and MEIJS W. 1986 "TheNKE project: Building
a semantic database for linguistic applications.Aarts and Meijs (eds.) 1986: 277-
293

WAITHE P. (ed.) Standard periodical directory. 1@tiition Oxbridge Communications Inc.:
Baltimore

WEIL B.H., ZAREMBER I. and OWEN H. 1963 "Technicabstracting fundamentals. Part II.
Writing Principles and Practices." in Journal ofe@hcal Documentation Vol. 3/1 :125-132

WEST G.K. 1980 "That nominal constructions in ttedhal rhetorical divisions of scientific
research papers.” in TESOL Quarterly Vol. 14 :483-4

WIDDOWSON H.G. 1977 "Description du langage sciiptie.” in Le Franlais dans le Monde
No. 129 :15-21

WIDDOWSON H.G. 1989 "Knowledge of language andigbfbr use.” in Applied Linguistics
Vol 10/2



WIKBERG K. 1990 "Topic, theme and hierarchial sture in procedural discourse.” in J. Aarts
and W. Meijs (eds.) 1990 :281-254

WILBUR W.J. and SIROTKIN K. 1992 "The automatic rdiication of stop words." in Journal
of Information Science Vol. 18/1: 45-55

WILLIAMS 1. 1996 "IFs and buts. Impact factors afurnals may affect decisions on resource
allocation”. in Chemistry in Britain, February 1933 -33

WILLIS D. 1990 The Lexical Syllabus London: Colligs.T

WILLIS D. 1993 "Grammar and lexis: Some pedagogiggllications." in Sinclair et al. (eds.)
1993 :83-93

WINGARD P. 1981 "Some verb forms and functions i medical texts." in L. Selinker, E.
Tarone and V. Hanzeli (eds.) English for Acadenmd dechnical Purposes: Studies in Honour of
Louis Trimble :53-64

WINTER E.O. 1977 "A clause relational approach tgglish texts: a study of some predictive
lexical items in written discourse." in InstructarScience Vol 6/1 :1-92

WINTER E.O. 1978 "A look at the role of certain werin information structure.” in K.P. Jones
and V. Horsnell (eds.) Informatics 3 London: ASLIB

WINOGRAD T. and FORES |I. 1986 Understanding and ndomn: A new
foundation for design. Ablex Publishing: New Jersey

WITTGENSTEIN L. 1957 Philosophical Investigationgford: Blackwell

WODAK R. 1990 "Discourse analysis: Problems, fig$in perspectives." in Text Vol. 12/1-2:
125-132

WOOD P. 1982 "An examination of the rhetorical stames of authentic chemistry texts.” in
Applied Linguistics Vol. 3 :121-143

WTSTER E. 1968 Enciklopedia Vortaro: Internation8lgrachnormung das Verhaltniswort in
Esperanto UEA, Rotterdam

YANG H.Z. 1986 "A new technique for identifying saitific and technical terms and describing
scientific texts." in Literary and Linguistic Comjng Vol.1/2 :93-103

YOUMANS G. 1991 "A new tool for discourse analydise vocabulary management profile.”
in Language Vol. 67/4 :763-789

YOUNG D.J. 1980 The Structure of English Clausesdan: Hutchinson

YUMIN C. 1986 "An attempt at analysing English stylin J.Aarts and W. Meijs 1986 :219-
227



ZAMBRANO S. 1987 "A Comparison of the Linguistic &ares and Discourse Structure of
Abstracts and Conclusions” unpublished MSc Thésisguage Studies Unit, Aston University

ZIPF G.K. 1932 Studies of the Principle of Relatirequency in Language Harvard University
Press



APPENDIX A

THE PHARMACEUTICAL SCIENCES CORPUS (PSC)
REFERENCE LISTS.

Journals are alphabetically listed according toSbince Citation Index (SCI) mnemonic code
(CCP, CL etc) and not according to title. The dalis rank in the SCI (1988) impact factor table
(compared with 1 000 other journals) is listed msapproximate indicator of prestige. The relative
size of the journal as a percentage of the PS@ueas also noted. The Unix word count has been
used for this, where the total corpus is of 150epsypand 519 201 running words.

Papers are listed accoding to code (CL3 etc). Boh @aper one of several field classifications
is noted (generally: cancer research / medicinahbtry / pharmacology / structural chemistry).
Only asterisked authors are noted in the case tfpteuauthor papers.

A.C. - Angewandte Chimie.
[SCI 1988 Rank=93 Corpus %=0.49]

AC: The Self-assembly of catenated cyclodextriBsigramolecular chemistry]
Author: DA, JS Source: author’'s ms, forthcoming

B.J. - Biochemistry Journal.
[SCI 1988 Rank=152 Corpus %=0.45]

BJ: Metabolic substrate utilization by tumour andosth tissues in cancer
cachexia. [Cancer Histopathology]
Author: MT. Source: Biochem J 277/371 1991

B.J.C. - British Journal of Cancer.
[SCI 1988 Rank=340 Corpus %=5.5]

BJC1: The influence of the schedule and the dogewwititabine on the anti-
tumour efficacy in experimental human cancer [@arf@@hemotherapy]
Author: TB. Source: Brit J. Can 68/1 1993

BJC2: Regulation of cytochrome P450 gene expression human colon and
breast tumour xenografts [Carcinogenesis]
Author: MP, JR. Source: Brit J. Can 65/4 1992

BJC3: Allele loss from 5921 (APCIMCC) and 1821 (©Cand DCC mRNA expression in
breast cancer [Carcinogenesis]
Author: GH Source: Brit J. Can 65/5 1992

BJC4: Comparative radioimmunotherapy using intadt(ab’)2 fragments of 13ll anti-
CEA antibody in a colonic xenograft model [Cancad®immunology]
Author: FS. Source: Brit J. Can 65/6 1992

BJC5: Characterization of n-inedsine-resistant husacomas. [Cancer Chemotherapy]
Author: ML, OD,YD. Source: Brit J. Can 65/7 1992



BJC6: Strong HLA-DR expression in large bowel caoonas is associated with good prognosis
[Etiology/Histopathology]
Author: CV, NB, OP. Source: Brit J. Can 65/8 1992

BJC7: Response to adjuvant chemotherapy in primabyeast cancer: no
correlation with expression of glutathione S-trana$es [Cancer Chemotherapy]
Author: AL. Source: Brit J. Can 68/3 1993

BJC8: pS2 is an independent factor of good prognosn primary breast
cancer [Etiology/Oncology]
Author: HT. Source: Brit J. Can 68/4 1993

BJC9: Serum pituitary and sex steroid hormone #ewelthe etiology of prostatic cancer -
a population-based case-control study [CancerdgidlCase study]
Author: WP, IT, PL. Source: Brit J. Can 68/5 1993

BJC10: Expression of group-Il phospholipase A2 mlignant and non-malignant human gastric
mucosa [Cancer Immunohistochemistry]
Author: WI. Source: Brit J. Can 68/7 1993

BJC11: Endogenous cortisol exerts antiemetic eBeuntlar to that of exogenous corticosteroid
[Chemotherapy]
Author: CY. Source: Brit J. Can 68/9 1993

B.J.P- British Journal of Pharmacology.
[SCI 1988 Rank=84 Corpus %= 1.89]

BJP1: Antiarrhythmic drugs, clofilium and cibenzwiare potent inhibitors of glibenclamide-
sensitive K+ currents in Xenopus oocytes [Pharntapg!
Author: TH. Source: B.J. Phar 2/109/3 1991

BJP2: Attenuation of contractions to acetylcholimeanine bronchi by an
endogenous nitric oxide-like substance [Pharmaggplog
Author: AG. Source: B.J. Phar 4/109/3 1991

BJP3: Enhancement by endothelin-1 of microvascpi&ameability via the activation of ETA
receptors. [Pharmacology]
Author: MT et al. . Source: B.J. Phar 5/109/3 1991

B.M.J. - British Medical Journal.
[SCI 1988 Rank=232 Corpus %=2.153]
BMJ1: The Bristol third stage trial: active verspigysiological management of third stage of
labour [Physiological management]
Source:Astec corpus

BMJ2: Immunity to rubella in women of childbearingage in the United
Kingdom [Etiology/Virology]
Source: Astec corpus



BMJ3: Adverse neurodevelopmental outcome of moderat neonatal
hypoglycaemia [Physiological management]
Source: Astec corpus

BMJ4: Seasonal distribution in conceptions achievdyy artificial insemination
by donor [Etiology/Gynacology]
Source: Astec corpus

BMJ5: Aspirin and bleeding peptic ulcers in theeeld [Pharmacology]
Source: Astec corpus

CAR - Carcinogenesis.
[SCI 1988 Rank=326 Corpus %=8.475]

CAR1: Sensitivity to tumor promotion of SENCAR andC57BL/6J mice
correlates with oxidative events and DNA damagenjdur Promotor Carcinogenesis]
Author: NH. Car. 4/5 1993

CARZ2: Ras protooncogene activation of methyleneraii¢. [Carcinogenesis]
Author: CK. Car. 5/5 1993

CAR3:Characterization of p53 mutations in methyleméloride-induced lung tumors
from B6C3F1 mice [Cancer Histology]
Author: NE. Car. 1/6 1993

CAR4: Inhalation exposure to a hepatocarcinogenitcentration of methylene chloride does
not induce sustained replicative DNA synthesis @pdtocytes of female B6C3F1 mice [Cancer
Histopathology]

Author: RS. Car. 2/6 1993

CARG5:Effect of varying exposure regimens on methgle chloride-induced lung
and liver tumors in female B6C3F1 mice. [Chemicafdhogenesis]
Author: FP. Car. 3/6 1993

CARG6: Expression and stability of p53 protein in rmal human mammary
epithelial cells. [Tumour Supressor Gene Carcinegesh
Author: GP. Car. 1/3 1992

CARY7: p53 Mutations in human immortalized epithiedi@l lines [Carcinogenesis]
Author: YU. Car. 2/3 1992

CARS8: Protection against N-nitrosodiethylamine @mwhzo[a]pyreneinduced forestomach and
lung tumorigenesis in A/J mice by green tea. [Cahoenunohistochemistry]
Author: LG. Car. 3/3 1992

CARO9: Inhibitory effects of curcumin on protein kge C activity induced by 12-0-
tetradecanoyl-phorbol-13-acetate in NIH 3T3 cé{ancer Immunohistochemistry]
Author: MH. Car. 4/3 1992



CAR10: Characterization of highly polar bis- dihgdrol epoxide-DNA adducts formed after
metabolic activation of dibenz[a,h]anthracene [@argenesis]
Author: PR. Car. 5/3 1992

C.C. - Chemical Communications.
[SCI 1988 Rank=360 Corpus %=0.698]

CC: Bioreversible Protection for the Phospho GrdCipemical Stability
and Bioactivation of Di(4-acetoxybenzyl) Methylppbsnate with
Carboxyesterase [Structural chemistry]

Author: SF, WJ, AM, DN, WT. J Chem Soc. 13/ 1991

C.C.P. - Cancer Chemotherapy and Pharmacology.
[SCI 1988 Rank=160 Corpus %=11.816]

CCP1: Quantification of the synergistic interactminedatrexate and cisplatin in vitro. [Cancer
Chemotherapy]
Author: MP. 31/4 1993

CCP2: Pharmacokinetics of peptichemio in myelomeepts: release of m-L-
sarcolysin in vivo and in vitro. [Cancer Chemotipsfa
Author: CP. 31/5 1993

CCP3: Prolonged retention of high concentrations-tifiorouracil in human and murine tumors
as compared with plasma. [Cancer Chemotherapy]
Author: MP 31/6 1993

CCP4: Relationship between the melanin content ofhuanman melanoma cell line
and its radiosensitivity and uptake of pimonidazfBancer Radioimmunology]
Author:YW,PS 30/2 1992

CCP5: Phase | clinical and pharmacology study of2UBB given as a 24-
h continuous intravenous infusion. [Cancer Chemaihg
Author: DD. 30/6 1992

CCP6: Correlation of the in vitro cytotoxicity ofhgldeshydroxysparsomycin and cisplatin with
tne in vivo antitumour activity in murine L121~)ulkeaemia and two resistant L1210 subclones.
[Cancer Chemotherapy]

Author: EL. 30/4 1992

CCP7: Doxorubicin and local hyperthermia in the nmdirculation of skeletal muscle. [Cancer
Chemotherapy]
Author: AM. 30/3 1992

CCP8: Decreased resistance to N,N-dimethylatedaayblines in multidrug-
resistant Friend erythroleukemia cells. [Cancerr@ditberapy]
Author: FJ. 30/1 1992

CCP9: Antitumor activity of the aromatase inhibit6a€E 24928 on DMBA-induced mammary
tumors in ovariectomized rats treated with testosie. [Cancer Chemotherapy]



Author: Y. 29/6 1992

CCP10: Organ distribution and antitumor activity fode and liposomal doxorubicin injected
into the hepatic artery [Cancer Chemotherapy]
Author: DJ. 29/5 1992

CCP11: Effect of toremifene on antipyrine elimioatin the isolated perfused rat liver.
Author: TD 29/4 1992

CCP12: A limited sampling method for estimatiortlod carboplatin area under the HNR curve.
Cell-growth inhibition by and cytotoxicity of antiryclines in doxorubicin-sensitive and -resistant
F4-6 cells. [Cancer Chemotherapy]

Author: PI. 29/3 1992

CCP13: Pharmacokinetics of 10-ethyl-10-deaza- aptero, edatrexate, given weekly for non-
small-cell lung cancer [Cancer Chemotherapy]
Author: KH. 29/2 1992

CCP14: Phase I clinical evaluation of [SP-4-3(R)Jtfcyclobutanedicarboxylato(2-)] (2-

methyl-1,4-butanediamine-N,Nl) platinum in patients with metastatic  solid
tumors [Cancer Chemotherapy]

Author: VE. 29/1 1992

CCP15: Phase 1l study of high-dose ifosfamide in pabecellular carcinoma
[Cancer Chemotherapy]
Author: RW. 28/6 1992

CCP16: Ifosfamide in advanced epidermoid head &c#l nancer [Cancer Chemotherapy]
Author: SI. 28/5 1992

C.L.- Cancer Letters.
[SCI 1988 Rank=251 Corps %=5.643]

CL1: Purification and analysis of a human sarcosseiated antigen [Cancer Chemotherapy]
Author: SG. 151/216 1/ 1993

CL2: Potentiation of butyrate-induced differentati in human colon tumor cells
by deoxycholate [Cancer Chemotherapy]
Author: FT. 151/200 / 1993

CL3: Serum cross-reactive thymosin al levels irs daring induction of mammary carcinoma
with 7,12-dimethylbenz[a]anthracene: short- andjtterm effects. [Cancer Carcinogenesis]
Author: KT. 151/218 / 1993

CL4: In vitro effects of natural plant polyphenals the proliferation of normal and abnormal
human lymphocytes and their secretions of inteite@{Cancer Chemotherapy]
Author: TU. 151/219/ 1993

CL5: Inhibition of melanoma cell growth by aminddalcohols. [Cancer Chemotherapy]



Author: RT 151/220 /1993

CL6: p53 Mutations are common in pancreatic cancand are absent in
chronic pancreatitis [Carcinogenesis]
Author: AS. 151/222/ 1993

CL7: Effect of exogenous heparin on anchorage-iaddpnt growth of fibroblasts induced by
transforming cytokines [Cancer Immunohistochemjstry
Author: HY. 151/203 / 1993

CL8: c-Ha-Ras mutants with point mutations in Glak¥al region have
reduced inhibitory activity toward cathepsin B [€anImmunohistochemistry]
Author: HD. 151/204/ 1993

CL9: Inhibition of benzoyl peroxide-induced tumorromotion and progression
by copper(ll)(3,5-diisopropylsalicylate)2 [CancearCinogenesis]
Author: RS. 151/205/ 1993

C.R. - Cancer Research.
[SCI 1988 Rank=132 Corpus %=5.461]

CR1: Intracellular Localization of Human DNA Repginzyme Methylguanine-
DNA Methyltransferase by Antibodies and its Impade. [Oncology]
Author: IG Vol 53/21 1992

CR2: Monoclonal Antibodies to the Myogenic Regutgt®rotein MyoD1: Epitope Mapping
and Diagnostic Utility. [Cancer Immunohistochenytr
Author: TW Vol 53/23 1992

CR3: Therapy with Unlabeled and 13ll-labeled Pa@dl Monoclonal Antibodies
in Nude Mice Bearing Raji Burkitt's Lymphoma Xenaffs [Cancer Immunohistochemistry]
Author: ET Vol 53/24 1992

CR4: Inhibition of Cellular Proliferation by PeptidAnalogues of Insulin-like Growth Factor
[Cancer Chemotherapy]
Author: LK Vol 53/25 1992

CR5: Expression of the Endogenous 06-MethylguaDiNé-
methyltransferase Protects Chinese Hamster Ovarlyls Cleom Spontaneous G:C to AT
Transitions1 [Cancer Carcinogenesis]

Author: PS Vol 54/26 1993

CR6: Tumor-associated Mr 34,000 and Mr 32,000 MemérGlycoproteins That Are Serine-
Phosphorylated Specifically in Bovine Leukemia #éiinduced Lymphosarcoma Cells’ [Cancer
Carcinogenesis]

Author:PR Vol 54/27 1993

CR7:  Antitumor  Effect of Interferon plus Cyclospoei A  following
Chemotherapy for Disseminated Melanomal [Cancerumoiogy]
Author: SH Vol 54/28 1993



CR8: Tumorigenic Suppression of a Human Cutaneausi8ous Cell Carcinoma Cell Line in
the Nude Mouse Skin Graft Assay. [Cancer Chemopiygra
Author: GU Vol 54/29 1993

CRO9: A Retrovirus in Chinook Salmon (OncoYhynchus shatwytscha)
with Plasmacytoid Leukemia and Evidence for thelagy of the Disease. [Carcinogenesis]
Author: AL Vol 52/17 1991

CR10: Expression and CpG Methylation of the Insiike Growth Factor Il Gene in Human
Smooth Muscle Tumors [Carcinogenesis]
Author: HT Vol 52/18 1991

CR11: Loss of Heterozygosity Involves Multiple TumoSuppressor Genes in
Human Esophageal Cancers [Carcinogenesis]
Author: YF Vol 54/19 1991

CR12: Induction of c-fos Gene Expression by Expedora Static Magnetic Field in HeLaS3
Cellsl [Carcinogenesis]
Author: KH Vol 54/20 1991

F.A.T. - Fundamental and Applied Toxicology.
[SCI 1988 Rank= 289 Corpus %=7.3]

FATL: 2,4,5-Trichlorophenoxyacetic Acid Influence n o 2,6-Dinitrotoluene
induced Urine Genotoxicity in Fischer 344 Rats: e€ff on Gastrointestinal Microflora and
Enzyme Activity [Toxicology]

Author BN. Source F. App. Tox. 18/2 1992

FAT2: Three-Month Effects of MDL 19,660 on the Qami Platelet and
Erythrocyte [Toxicology]
Author IY. Source F. App. Tox. 18/3 1992

FAT3: Evaluation of the Potential for Developméntdoxicity in Rats and
Mice following Inhalation Exposure to Tetrahydradar[Toxicology]
Author GH. Source F. App. Tox. 18/3 1992

FAT4: Topical Anesthetic-Induced Methemoglobinemig&heep: A Comparison of Benzocaine
and Lidocainel. [Toxicology]
Author PK. Source F. App. Tox. 18/4 1992

FAT5: Time Course of Permeability Changes and PMNxFn Rat Trachea following
03 Exposure [Toxicology]
Author JG. Source F. App. Tox. 19/1 1993

FAT6: Control of the Nephrotoxicity of Cisplatin I&}linically Used Sulfur-
Containing Compounds [Toxicology]
Author LW. Source F. App. Tox. 19/2 1993



FAT7: Developmental Toxicity of Boric Acid in Micand Rats. [Toxicology]
Author FG. Source F. App. Tox. 19/3 1993

FAT8: Acrylamide: Dermal Exposure Produces GenBiammage in Male Mouse Germ Cells.
[Toxicology]
Author GN. Source F. App. Tox. 19/4 1993

FATO: Effects of Diet Type on Incidence of Sporgans and 2-
Acetylaminofluorene-

Induced Liver and Bladder Tumors in BALB/c Mice F&EN-76A Diet versus NIH-
07 Diet [Toxicology]

Author PO. Source F. App. Tox. 17/ 1 1991

FAT10: Risk Assesment in Immunotoxicity. Sensiyvand Predictability of Immune Tests.
[Toxicology]
Author SA. Source F. App. Tox. 17/3 1991

1J.C.- International Journal of Cancer.
[SCI 1988 Rank= 226 Corpus %= 17.556]

IJC1: Down-regulation of ri(x) subunit of camp-degent protein kinase
induces growth inhibition of human mammary epithletiells transformed by c-ha-ras and c-erbb-
2 proto-

oncogenes [Cancer Cytogenetics]

Author: TM. Source: Int J. Cancer 53/14 1992

1JC2: Phenotypic and molecular analysis of ph-closome-positive
acute lymphoblastic leukemia cells. [Cancer Cyteges]

Author: . Source: Int J. Cancer 53/72 1993

Author: FC, etc al. Source: Int J. Cancer 53/4 1992

IJC3: Loss of heterozygosity at the short arm aboiosome 3 in renal-cell cancer correlates
with the cytological tumour type [Cancer Cytogeositi
Author: AH et al.. Source: Int J. Cancer 53/61 1992

IJC4: Over-expression of p53 nuclear oncoproteintramsitional-cell bladder cancer and
its prognostic value [Cancer Cytogenetics]
Author: PL. Source: Int J. Cancer 53/62 1992

IJC5: International variations in the incidence o€thildhood bone tumours
[Cancer Epidemiology]
Author: DP, CS, JN. Source: Int J. Cancer 53/632199

IJC6: Molecular and serological studies of humarpilfamavirus among patients with
anal epidermoid carcinoma [Cancer Epidemiology]
Author: PH, SG, UL, JD. Source: Int J. Cancer 53692

IJC7: Concordant p53 and dcc alterations and alldbsses on chromosomes 13q
and 14q associated with liver metastases of cdirearcinoma [Cytogenetics]
Author: KO et al. Source: Int J. Cancer 53/66 1992



IJC8: Isolation and characterization of an oestnegesponsive breast-cancer cell line, eff-
3 [Cancer Cytogenetics]
Author: RH et al. Source: Int J. Cancer 53/671992

IJC9: Differential regulation of gelatinase b ars$tie-type plasminogen activator expression in
human Bowes melanoma cells [Cancer Histopathology]
Author: HB, RZ. Source: Int J. Cancer 53/68 1992

1JC10: Antibody-induced growth inhibition is medidt through
immunochemically and functionally distinct epitgpen the extracellular domain of the c-erbb-2
(her-

2/neu) gene product pl85 [Cancer Immunohistochewist
Author: FX et al. Source: Int J. Cancer 53/69 1992

IJC11: Structure-activity relationships of four iacdncer alkylphosphocholine derivatives in
vitro and in vivo [Cancer Chemotherapy]
Author: SS et al. . Source: Int J. Cancer 53/7@®199

IJC12: Analysis of the relationship between stafydifberentiation and NK/LAK susceptibility
of colon carcinoma cells. [Cancer Histopathology]
Author: HB, RZ. Source: Int J. Cancer 53/72 1993

IJC13: Combination effect of vaccination with il&dail4 cdna transfected cells on the induction
of a therapeutic immune response against lewis ¢anggnoma cells [Cancer Cytogenetics]
Author: YO, EP,KO. Source: Int J. Cancer 53/74 1993

IJC14: Comparative cytogenetic and dna flow cyteimeinalysis of 150 bone and soft-
tissue tumors [Cytogenetics]
Author: NM, BB etc.. Source: Int J. Cancer 53/893.9

IJC15: The role of the urokinase receptor in exilatar matrix degradation by
ht29 human colon carcinoma cells [Cancer Histodatyd
Author: LR, EK. Source: Int J. Cancer 53/85 1993

IJC16: Immortalization of normal human fibroblabistreatment with 4-
nitroquinoline |-

oxide. [Cancer Cytogenetics]

Author: LB, YK, MN. Source: Int J. Cancer 53/86 B99

IJC17: Expression and distribution of peripherinotpm in human neuroblastoma cell
lines. [Cancer Histopathology]
Author: HB, RZ. Source: Int J. Cancer 53/87 1993

IJC18: Anti-metastatic vaccination of tumor-bearimice with il-2-gene-inserted tumor cells.
[Cancer Immunohistochemistry]
Author: AP, BG,RB. Source: Int J. Cancer 53/88 1993

IJC19: Distinct p-glycoprotein expression in twobeslones simultaneously selected from
a human colon carcinoma cell line by cis-diammiokliroplatinum (ii) [Cancer Chemotherapy]



Author: LY, JT. Source: Int J. Cancer 53/89 1993

1JC20: Cellular and in vivo characterization ofethmcr rat mammary tumor
model [Cancer Immunohistochemistry]
Author: AG, UR. Source: Int J. Cancer 53/90 1993

IJC21: Co-amplification of c-myc/pvt-I in immortaéd mouse b-lymphocytic cell lines results
in a novel pvt-l/aj-I transcript. [Cytogenetics]
Author: KH, DS. Source: Int J. Cancer 53/91 1993

IJC22: Persistence of plasmin-mediated pro-urokinaactivation on the surface
of human monocytoid leukemia cells in vitro. [Cankléstopathology]
Author: HT. Source: Int J. Cancer 53/92 1993

1JC23: Cytokeratins  expressed in  experimental ratrond¢hial carcinomas
[Cancer Histopathology]
Author: HK, AHB etc.. Source: Int J. Cancer 53/293

1JC24: Activators of coagulation in cultured humang-tumor cells [Cancer Histopathology]
Author: RS, HH. Source: Int J. Cancer 53/94 1993

IJC25: Action of a cd24-specific deglycosylatedmia-chain immunotoxin in conventional and
novel models of small-cell-lung-cancer xenograftafcer Immunohistochemistry]
Author: UP, HPL. Source: Int J. Cancer 53/95 1993

J.C.P.T. - Journal of Chemistry: Perkin Transadion
[SCI 1988 Rank= 290 Corpus %= 6.626]

JCPT1: Synthesis of (+)- and (-)-Methyl Shikimateni Benzene [Structural Chemistry]
Author CJ Vol 1 1993

JCPT2: A Reinvestigation of the Intramolecular BughReaction of 1- Diazo-4-
phenylbutan-2-ones Leading to 2-Tetralones [StrattDhemistry]
Author AC Vol 2 1993
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Author FD Vol 3 1993
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Author NS Vol 4 1993
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by Spirocyclopropanobarbiturates. [Structural Cletryj.
Author: WF, CS, HW 1 1990

J.G.M. - Journal of General Microbiology.
[SCI 1988 Rank= 389 Corpus %= 7.971]

JGML1.: Isolation and characterization of urease fABpeYgillus niger. [Enzymology]
Author RD. JGM Vol 193/5 1992

JGM2: Functional and physiological characterizatbbmthe Tn21 cassette for resistance genes in
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Author SK. JGM Vol 189/3 1989
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JGMT7: lonophoric action of trans-isohumulone ontbbeacillus brevis. [Immunobacteriology]
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JOC4: Stereo-and Regioselective Synthesis Of Chieamines and Triamine
from Pseudoephedrine and Ephedrine [Organic Cherist
Author PD: JOC 57/1 1992

JOC5: New Electron Acceptors: Synthesis, Electroubiey, and Radical Anions of N,7,7-
Tricyanoquinomethanimines and X-ray Crystal Streegu of the Trimethyl and Tetramethyl
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of Didehydrodideoxythymidine (d4T) [Organic Chemy$t
Author: JE, JG. Tetr Let Vol. 33/27 1992
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APPENDIX B

Below is a summary of the prospection and encapsalaodes as they have been described in
Chapter 10 in the thesis. Codes are marked nezach sentence in each of the ten sample texts
below. In order to make the analysis clearer, Exiephrasings (coded E-Ir) have been marked in
bold, explicit discourse signals (coded E-x) hagerbunderlined.

Note that in clause complexes, the first claugefesrred to as a) and the second as b) and that if
subordinate clauses have different postures thisaided in the Appendix. As set out in Chapter
10, internal encapsulation in clause complex ishmr subclassified; often as explicit signalling
(coded E-x). The embedded or dependent clauséhbasmine posture as the main clause where this
is not differentiated in the Appendix.

Tl -Text initial [No posture]

E - Encapsulation [The default is ‘logical impticiand is not marked. Internal
encapsulation is further subclassified]
X - Explicit
e - Ellipsis

d - Deictic, including one of the following:
Is - Lexical refocussing [also known as ‘seleef
Ir - Lexical rephrasing
i - Including

P - Prospection
ts - Topic selection.
at - Attribution.
al -Advance labelling.
P2 - The sentence is previously prospected

VE - Verbal Echo

O - Overlay

[NB: THE FINAL APPENDICES OF THIS PHD THESIS (pp BR75) HAVE BEEN
REMOVED FOR COPYRIGHT REASONS AS THEY INVOLVE THE @MPLETE
TRANSCRIPTION OF PRIMARY SOURCES. THE REFERENCESH-OHESE RESEARCH
PAPERS ARE GIVEN IN APPENDIX A.]



