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ABSTRACT

This research presents a comparative approach of PhD abstracts written by native and non-native speakers in various disciplines. Based on Swales and Hyland’s conception of genre as a specific communication situation, we  consider the PhD abstract as an autopromotional genre, trying to gain admission inside a specialised community  therefore reflecting a specific research field. We show that this is achieved by demonstrating the mastering of a theoretical field through the use of its specific phraseology, while building up one’s authorial stance , and proving both conformity with the target community and capacity of innovation. We show how the abstract, through its successive ‘moves’ (Biber), builds its legitimacy on intertextual and intratextual links, and its authorial stance on the choice of verbs and modalisers..This lexicogrammar  is combined with  specific disciplinary terminological patterns. Showing how legitimacy, coherence and relevance can be achieved in an abstract, we offer a didactic tool for scientific writing.

INTRODUCTION

Abstracts have attracted the attention of EAP specialists for a long time (Hyland (2000) ; Holzem (2000), Huckin (2001); Samraj (2005)) They are part of the research article structure and offer a short and concentrated form of the information content.

Their role in the communication of scientific information is decisive, all the more so with the development of the Web and scientific databases. These enormous resources are more and more difficult to master and a lot of the information is only available through institutional subscription, considering the considerable price required.

Therefore, the abstracts are very often the only information available and the researcher relies on them to decide if the time and money he/she will have to invest to get the full text is worth it or not.

Besides, abstracts are always required for a paper submission. Conference organisers select the presentations several months in advance, based on the abstract only. It is also the case with a lot of written publications, where the first selection is done on abstracts.

Considering that presenting papers in conferences and getting papers published are the compulsory steps of a scientific career, it is easy to show that mastering this specific kind of writing is one of the fundamental skills required for a successful career in scientific research.

Given their importance for the researchers’ career, most of the linguistic research has been done on research articles in various disciplines, using sometimes a comparative approach between disciplines and languages.

PhD dissertations by themselves have not attracted so much attention although they have been studied among other genres, by John Swales or Christopher Gledhill for example.

PhD dissertations are not always easy to access and, considering the size of the document, most researchers would rather use the later publications by the same writer, even if recent developments have made it much easier to gain access to the PhD dissertation itself. However, the most easily accessible information is the PhD abstract, very often collected in specific databases, made available on universities’ websites. This is particularly true of anglo saxon universities. In France, important national scientific organizations such as the CNRS (National Center for Scientific Research) have been developing free databases of PhD abstracts in all the scientific disciplines. This offers a specifically interesting resource for linguistic studies since French students are required to provide a bilingual version of their abstract.

Besides, the PhD dissertation offers a revealing opportunity to study scientific discourse “in the making” since it is an intermediate genre of writing between the student’s academic production and the researcher’s scientific publication. Its abstract is especially interesting as it is written by the author and bound to focus on what the applicant feels worth highlighting so as to be admitted by the scientific community.

And, as we all know, the PhD abstract will probably provide the basis for numerous variations for future papers’ submissions.

1 PHD ABSTRACTS and genre analysis

1.1THE PhD abstract as the realisation of a genre

1.1.1 A SPECIFIC communication situation

                         According to Swales (1990), the genre is defined as a specific communication situation, characterised by specific partners belonging to the same community, with common interests, goals and channels of communication. This of course describes perfectly the scientific community with its specific status, language, journals and conferences. 

The particularity of the PhD applicant is precisely that he/she is not yet a member of the scientific community but applying for membership. He/she still belongs to the academic world as an advanced student and is trying to move on from this status to be admitted among the community represented by the PhD supervisor, and the jury.

                       Of course, the dissertation itself, and its oral presentation, are the token offered in this sort of initiation rite in exchange for admission to the targeted community.The abstract is only its messenger and is not considered as decisive for the evaluation of the PhD, but it will be important to publicise the novice’s line of work once he/she is admitted and starts applying for a position in a university or a laboratory.

                        We consider and will try to demonstrate through a genre analysis and lexicogrammatical approach that the abstract is really a self promotional text where the author faces what could be qualified as a “double bind requirement” with compulsory but contradictory demands : the PhD applicant must prove his or her conformity with a specific language, values and methods while showing sufficient originality to make his/her admission worthwhile. At the same time, he/she must create an impression of scientific objectivity while enhancing his/her role as a researcher. Of course, this is the case with all scientific writing but demonstrating one’s personal competence is even more decisive for a PhD candidate, as is stating one’s position in the history of the specific field of research.

1.1.2 THE PhD ABSTRACT and its intertextuality

                           As a text, an abstract is a complex object, since it is by nature a secondary document describing, summarizing and/or analysing a primary document, whether already published or proposed for publication.  One of its main features, therefore, is its specific way of placing its own voice as linked to the original text’s voice, since it aims at making the reader feel that he/she needs to read the text described in the abstract.(Wable and Holzem (2004); Hyland (2000); Flottum (2006))

                      In the case of the PhD abstract, there are not two but three layers considering that if the abstract describes the dissertation, the dissertation in turn describes and promotes the research work accomplished by the candidate. One of the manifestations of this, as we will see further on, is a frequent use of the word “this” in expressions like “this thesis, this study” referring to the dissertation, or “this work, this research” referring to the work done. Other consequences include change of tenses, and use of specific modalisers, for example.

                    Besides, and as a scientific text in itself, the PhD abstract is also included in another, more external, network of intertextuality. The legitimacy of the research work is inherently linked to its position inside a specific field of research. The scientific writer must constantly prove that he/she is aware of all the previous publications and is able to offer his/her own point of view on them. The relevance of the proposition or claim will be evaluated as compared to what state of knowledge (or state of art) was previously available. The scientific text is an intricate product and its author must use a sophisticated array of linguistic devices to establish his/her own voice as answering, discussing, confronting or supporting his reference authors’ work.  This brings some linguists to introduce the distinction between “averral” (the text’s author’s voice) and “attribution” ( reference to other authors).(Thompson (2005)). “Averral” and “attribution” are specifically important for the PhD candidate as a condition for future admission to the research community.

1.1.3 A COMBINATION of rhetorics and lexicogrammar (Biber 2008) : the consequences for non native writers

                                      The PhD abstract is defined by its specific goals in a specific community. This has important consequences since each scientific community also has its own rules and criteria, which may differ from one discipline to the other : it may also differ considering cultural and linguistic origins.

                                         As we have just seen with the intertextual characteristics of this type of text, the final text is produced by a complex combination of linguistic devices. We will use Douglas Biber’s approach, combining a semantic, rhetorical approach and a lexicogrammatical approach, based on the interpretation of frequency extractions, according to corpus linguistics.

The strength of this model is that it tends to combine the global approach of semantics and the experimental proof provided by the corpus analysis. Therefore, it makes it possible to offer an interpretation of a text as part of a discourse analysis, establishing the link between corpus linguistics and sociolinguistics. However promising this perspective, the weak point remains the possibility of establishing a relevant link between the top down analysis, describing a rhetoric strategy, and the bottom up approach, describing the specificity of the lexicogrammatical combination and its effects on the rhetorical strategy.As in any analysis based on frequency lists and their various forms, the whole point is the interpretation of the data, as taken separately and combined.

                                       Considering the strategic importance of the PhD abstract for an admission inside a predominantly English speaking community, the complex combination of rhetoric strategy and lexicogrammatical features used to create an efficient text  presents important difficulties for all novice English native writers, and of course even more so for non native novice writers.

We will see how each linguistic choice including tenses, voices, pronouns, deictics and modalisers have decisive consequences on the text’s reception, let alone grammatical errors which might hinder the reader’s comprehension.

1.2 CHOOSING and collecting comparable corpora

To understand this sub-genre, we have opted for a doubly comparative approach : comparison between linguistic origins and comparison between five different disciplines or domains.

1.2.1 DIFFERENT specialised domains

Numerous studies (see for instance Hyland (2000)) have shown important variations between discipline discourses. It was therefore essential to choose different domains belonging to different disciplines.

A first selection consisted in eliminating arts and humanities after a first survey of PhD abstracts written in English by French writers. This quick survey showed that the quality of their English was sometimes so poor that it would have been impossible to deal with them without taking account of the grammar, syntactic, lexical errors which in certain extreme cases made the text nearly impossible to interpret without corrections. This seems due to the fact that publications in English for Arts and Humanities are not, so far, a decisive factor for a researcher’s career, when in the case of hard sciences, the quality of the abstracts written by French candidates is sometimes even improved in the English version, the candidates being aware of the importance of the quality of their English. Besides, our point was not to study the errors of non-native writers.

                                       We have selected five domains : mathematics, mathematics education,, materials science, biology and semantic web. Two of these, mathematics education and semantic web, are not representative of a discipline but of a research domain. It was interesting to see that there is no strict correspondence in the delimitation of certain disciplines between different countries : mathematics education may also be called maths didactics and may belong to education sciences or to mathematics departments. The semantic web is studied in Information Technology in English speaking countries, but may concern either the Computer Sciences or the Information Sciences in France. This panel offered a variety of recent and old disciplines, with experimental and theoretical dominant approaches. The data that will be presented in this study are all extracted from the mathematics and the materials science analysis.

1.2.2 NATIVE and non native writers

With the perspective of an interlingual and interdisciplinary approach of genre analysis, the recent publication by several national institutions such as the CNRS (National Scientific Research Center) and INRA (National Agronomy Research Institute) and several main universities of bilingual PhD abstracts databases offer an interesting opportunity for the constitution of parallel corpora. These bilingual abstracts are one of the compulsory requirements for French candidates.

However, a first comparison between the French and English versions showed that the differences between the two versions were sometimes considerable, sometimes surprisingly in favour of the English version. This made a comparison rather difficult. It appeared more relevant to draw a comparison between abstracts produced in English by native English writers and French writers in strictly comparable research fields. This choice gave us the possibility of comparing the efficiency of the authors in the specific genre  according to their linguistic origin. Nevertheless, our corpora still contain the French version for non native writers, which gives us the possibility of further comparisons, so as, for instance, to check if the rhetoric choices made by French candidates in English and in French present variations.

Since it is impossible to check, without systematic personal contacts, the linguistic origin of each candidate, it was decided to choose the national origin of the publishing university as a criterion, the abstracts published by English speaking universities being considered as produced by native writers. No distinction was made between the different national origins of English speaking universities, since scientific English is considered as being largely similar in the English speaking academic world.

                                          The choice of focusing on English texts exclusively could be considered as an admission of defeat in front of the global domination of scientific English. We rather think that we have to consider the actual situation of scientific communication channels, which does not prevent us from regretting that the French authorities tend lately to give more importance to English than to French publications, via the Impact Factor criteria for instance.  Moreover, French students in sciences such as biology rely for their theoretical material on documents written almost exclusively in English, which is not the case in mathematics. It is therefore essential that the French students keep the possibility of conceptualising their research either in French or in English considering their priorities as to the promotion of their work.

                                  To have access to the PhD abstracts texts, we have used different on line resources according to the linguistic origin.  For native English texts, we have used mostly the database “Networked digital library of theses and dissertations” and the specialised research engine Scirus ETD.For French authors, we have mainly used the database “”TEL” (Thèses en ligne) proposed by the CNRS (National Center for Scientific Research) , PASTEL for the “grandes écoles”, and “Thèses en ligne à l’INRA” for the National Institute for Agronomy Research. These databases offer a bilingual version of the PhD abstracts as written by their French authors.Each corpus includes 15 texts for each linguistic origin and each specialised domain, representing a number of 10 comparable corpora.The average size of each corpus is 6.000 words, bringing our total corpus to the size of 60 000 words.

This of course, by corpus linguistics criteria, makes it a very small corpus but still significant, since it is strictly comparable as to specific domain, academic level and institutional context.

2 THE CONDITIONS of realisation of a genre : what makes it work? (or sometimes not work)

A multilayered system

2.1 A TOP-DOWN approach

                              Following Swales (1990), and Biber (2008), we have applied a move analysis method based on the definition of moves as semantic and functional units  corresponding to specific communicative functions. However we did not adopt the CARS model which Swales offered for the introduction of research articles but decided to determine our own typology of moves based on a semantic and rhetoric analysis of the abstracts. Considering, according to Biber’s recommendations, the “big picture” of the communication situation and its specificities, we assumed that the PhD candidate had to address the following four essential requirements to make his/her statement valid : define the field of research, formulate a specific research proposition, describe the methodology to be adopted, and give the results, and possibly the applications considered. This was confirmed by a hand-marking of the different texts of the corpus with notable differences that will be commented further up as far as the length of the different moves are concerned as well as their specific content. In other words, the PhD candidate must answer the following basic questions to make his/her claim for admission among scientists valid : where do I come from, where am I going, how did I work to get there, where did I get to?

                               We suggest calling these moves :’Research Background’, ‘Proposition’ or claim, ‘Method’, ‘Results’ and applications (this last point being optional).A second step in the analysis will be the study of the alternation of ‘given’ and ‘new’ elements, following Halliday’s propositions in order to see if their distribution is specific to each move.

This is an example of a marked text for moves (mathematics by a native writer): 
[RB]Brenti introduced a homomorphism $\xi:\Lambda \rightarrow Q(x)$ defined on the the elementary symmetric functions by 



$\xi(e_k(X)) = \frac{(1-x)^k}{k!}$ 

where $\Lambda$ is the space of homogeneous polynomials in an infinite number of variables $X = (x_1,x_2, \ldots )$ which are constant under all permutations of these variables. He proved that the homomorphism $\xi$ has the remarkable property that when it is applied to a homogeneous symmetric function $h_k(X)$, the result is the well-known Eulerian polynomial, which is also the generating function for the number of descents of a permutation. In addition, if $\xi$ is applied to a power symmetric function, the result is a generating function for another permutation statistic. Beck and Remmel used combinatorial interpretations of the transition matrices between bases of $\Lambda$ to give combinatorial proofs of these and other related identities, including $q$-analogs. In addition, they used these combinatorial methods to develop an analog of Brenti's permutation enumeration for $B_n$, the hyperoctahedral group consisting of signed permutations[RB] 

[PR]. In the dissertation we extend Brenti, Beck and Remmel's results to wreath products $C_kxS_n$ between cyclic and symmetric groups, which can be considered as groups of permutations signed with $k$^{th}$ roots of unity.[PR] 

[MM] The key steps in our extension to $C_kxS_n$ include the following.

–We develop the representation theory of $C_kxS_n$ in an appropriate way, including the definition of a characteristic map from the class functions on $C_kxS_n$ to a space of symmetric functions, and an extension of lambda-ring notation to take into account the complex signs. 
–We determine combinatorial interpretations of the transition matrices between bases of the appropriate space. 
–We define appropriate statistics on the elements or $C_kxS_n$. Since there are a number of ways to define such statistics, we are forced to choose among several possible definitions. 
–We use combinatorial methods to define an analog of $\xi$, which when applied to certain basis elements, gives the desired generating functions on elements of $C_kxS_n$. [MM]

[RA]–We give combinatorial proofs of the desired identities. The proofs include interpretation of sums in terms of combinatorial objects, and the performance of involutions on the objects.[RA]

Example n°1 : a text marked for moves : mathematics, written by a native speaker

“The Combinatorics of the Permutation Enumeration of Wreath Products between Cyclic and Symmetric Groups” 

by Jennifer D. Wagner
Caption : 

· RB : research background

· PR : proposition

· MM : method and material

· RA : results and applications
The markers mentioned in the commentary are underlined.
                                         The four different moves follow a very obvious succession. The limits between moves are marked by different features, including pronouns, articles, tenses and semantic factors such as the alternation of given and new elements (see Halliday (1994)), and cohesion markers such as definite and indefinite articles.(Halliday 1(976)).

The first move (Research Background) begins with family names and a narrowing of the field from “a” to an anaphoric use of “the” and “these” The move uses the past tense.

We keep a narrow focus with the Proposition move starting from the exophoric “the dissertation” to “we extend”, using the present tense.
The Method move is introduced by “the key steps” which we consider as an exophoric link with the work done by the researcher. The following “our extension” brings the reader back to the writer’s role in the research.

The final Results move starts from a wide focus with an indefinite plural “combinatorial proofs” then narrowed again by the definite article “the desired identities” followed by “the (proofs) and “the (performance” on “the (objects)”.
In fact, the limit between the two last moves is a bit fuzzy since the last move is included in a list defining the “keysteps” of the method.

Only lexicosemantic criteria allow us to define it as the results move, through the use of the words “give”, “proofs”, “desired” and the repetition of definite articles.

Each move is thus introduced by a “given” element such as a scientist’s name for the first move, a link to “the dissertation” in the second one, “the keysteps” in the third one, and finally “the proofs” for the last move.

We will now give a second example, taken from the “Materials Science” “native writer” corpus.

[PP]This thesis deals with the computer simulation of crack propagation in cementitious material

 Both linear and nonlinear aspects of crack propagation are addressed.[PP].

 [MM] The problems addressed gradually increase in complexity, starting from [MM] [RB] LEFM (Linear Elastic Fracture Mechanics) [RB] [MM] for two dimensional models, and going up to [MM] 

[RB] NLFM (NonLinear Fracture Mechanics) [RB] [MM] for three dimensional problems.[MM] 

[PP]The goal is not only to model the physics involved, but also to provide tools for visualizing the crack propagation process. Size effects are also investigated and related to the crack propagation process. [PP]

[MM]First, the use of [MM] [RB]LEFM concepts [RB] [MM] for two dimensional models is considered [MM],

[RA] and a strategy to model crack propagation with minimum user interaction is presented ],[RA]. 

[MM]In a following step, the application of the fictitious cohesive crack model for two-dimensional problems is explored. [MM],

[RA]  A new, integrated, arbitrary, cohesive crack propagation strategy is proposed. [RA]. 

[MM] This strategy is based on: interactive, effective total crack (true crack plus fracture process zone) length control, a criterion for propagation based on fictitious crack tip parameters (opening profile, tip stress, or tip singularity), a local principal-stress-based criterion for direction of propagation, a dynamic relaxation solver for determining propagation length, and automatic remeshing to accommodate arbitrary growth.[MM] 

[RA]Finally, a new method to solve the cohesive crack problem in three dimensions is proposed. This method is capable of modeling the propagation of both the true crack and process zone on a pre-defined crack path for different specimen geometries and absolute sizes.[RA]

[MM] The influence of specimen size on the determination of fracture toughness is investigated by simulating the short-rod specimen response for concrete. [MM]

 [RA] The use of computer graphics is stressed not only to control the crack propagation process, but also to allow fast and comprehensive interpretation of the results.[RA] 

[
Example n°2 : a text marked for moves : Materials Science, written by a native speaker
“Computer simulation of linear and nonlinear crack propagation in cementitious materials”, by Tulio Nogueira Bittencourt from Cornell University

Caption : 

· RB : research background

· PR : proposition

· MM : method and material

· RA : results and applications
                                  Very obviously, the repartition of the moves is not as clear as in the previous mathematics text. Particularly noticeable is the lack of importance given to the Research Background move only present in the models’ names, which is typical of Materials Science.

It is interesting to see that the implicit theorisation behind the model used in the methodology is considered as a sufficient “given” to establish the connection with the reader’s expectation of a definition of the Research Background. Another characteristic is the importance given to the Method move and the constant alternation between method and results, the results being obtained through the models testing. This again is prototypical of  Materials Science, be it written by native or non native writers, the typical structure being : problem / model / test / results. Here the situation is slightly different as there is no occurrence of “test” . It is replaced by “strategy”, the structure thus becoming : problem / model / strategy.

2.2 A BOTTOM-UP approach
2.2.1 ANALYSING lexicogrammar through frequency analysis: a “bottom up” approach (Biber 2008)

                          We establish lists of frequencies using the automatic extraction tool Antconc and sort them according to syntactic categories

We compare the results obtained for native and non native writers and focus on the most noticeable differences. This is an example of a comparison between the verbs used in native and non native writers’ Materials Science PhD abstracts.

Non native writers are labelled as L2, native writers as L1.
	Occs. L2
	Form 
	Occs. L1

	63
	is
	93

	29
	are
	53

	21
	have
	0

	19
	used
	19

	17
	been
	5

	16
	loading
	12

	14
	has
	8

	13
	be
	21

	10
	observed
	1

	10
	studied
	1

	10
	was
	9

	9
	can
	15

	7
	made
	3

	7
	opening
	2

	7
	propose
	1

	7
	proposed
	8

	7
	repairs
	0

	7
	were
	6

	6
	allows
	5

	6
	based
	12

	6
	bending
	1

	6
	carried
	0

	6
	show
	4

	6
	using
	6


Example n°3 : Verb occurrences in native (L1) and non native (L2) PhD abstracts in Materials Science

The frequency lists are established using ANTCONC as an extraction tool. The lists of word frequencies by linguistic origin (NW and NNW) and specialised domain are then sorted by syntactic categories without any lemmatisation.

As shown here, the verb forms have not been lemmatised. The most important discrepancies between L1 and L2 occurrences figure in bold characters.

2.2.2 USING the ANTCONC concordancer to interpret the frequency lists

            The evidence given by the concordancer supports or modifies the initial top down approach.The statistical analyses are interpreted in functional terms, to determine the underlying communicative functions associated with each distributional patterns. The approach is based on the assumption that statistical co-occurrence patterns reflect underlying shared communicative functions.(Biber 2008 : 262)

              Starting from simple lexical items, we use a concordancer to study the occurrences in context and identify the recurrent patterns and their distribution across the moves.

The study of the frequency lists shows important frequencies but also important differences in occurrences of the following items ::we, it, have, has, is, this
We use the concordancer in two successive steps : the first one allows us to identify the collocation and pattern in which the term is included.

A second step allows us to go back to the actual text, marked for moves, and to analyse its distribution across the moves.

Then we try to interpret the pattern distribution inside each text and to understand its role in terms of communicative function.

Here is an example of the results obtained for the occurrences of “have”:

•L1: 0 occurrence
•L2 = 21 

A first step using the concordancer shows that 9 out of the 21 occurrences of “have” are part of the pattern “we have”. 18 of the 21 occurrences correspond with a present perfect, including 7 passives.
•
In a second step and clicking on the occurrences of “we have”, we can see that “we have” is used to describe the different operations described in the “Method move” .

In a third step, we try to understand why there is no occurrence of “we have” in L1 texts.

Going back to the L1 texts as marked for moves reveals two dominant patterns for tense use in these texts : either exclusively present tense or, more frequently :
– Research Background:  present and present perfect 

–Proposition: present, future

–Method: preterit

–Results: present perfect, present

As a consequence: the use of the preterit in the Method move is an important marker to show the limits between the successive moves.
The use of present perfect instead of preterit therefore makes the moves’ progression less visible and less efficient.

The second point shown by the use of the concordancer is that the use of the pronoun “we”(34 occurrences in L2) is typical of texts written by non native authors : we find only 2 occurrences of “we” in texts written by native speakers. This is an important indication for the future analysis of the authorial stance in each type of text.

A study of the dominance of “has” in L2 texts confirm the results obtained about “have” as to a dominant use of present perfect in the method move by L2 writers.

The dominance of “is” in L1 as checked through the concordancer points out the fact that the passive voice is used predominantly by L1 writers which again has important implications as to the authorial stance building.

Other remarkable features are the importance in both languages of occurrences of “this” in their majority followed by the terms “thesis, dissertation” ,”study”, or “research”, “work” . These reveal the exophoric and intertextual links between, respectively, the abstract and the thesis, the abstract and the research work.

3. RESULTS of the comparative approach between disciplines and languages
3.1 INTERPRETATION of the bottom up approach in terms of marking criteria

The results of the comparative analysis of frequency lists, classified by syntactic categories and contextualised inside the rhetorical analysis, as shown above  reveal dominant patterns which can be interpreted as playing a decisive role in the construction of the texture of the text.

These patterns are based on three main categories of markers, which are, of course, not exclusive.

3.1.1INTERTEXTUALITY markers (Thompson (2005), Hyland (2000))

The intertextuality links trace the connection between the abstract and the thesis as a document, the abstract and the research work as a process but also between the author’s  work and other researchers’ publications.

The use of “this” is one of the prototypical traces in the abstract :”this” is predominantly used as an exophoric link (as in “this thesis”  ) but also as an endophoric link as in “this strategy” following “a strategy” (see example below). As such it plays an important role in the external and internal text system.

3.1.2 VERBS, tenses and voices (Halliday (1994), Hyland (2000), Gledhill (2000), Kubler(2003);Pecman (2004))

Two main patterns appear in the different corpora i.e. a constant use of the present in L1 as in L2 as an alternative to the other prototypical pattern, as defined above (present and present perfect for Research Background, present and future for Proposition, past tense for the Method, present and future for Results and applications).

It is important that in several cases, as in the example shown below, the  constant use of a passive voice, present throughout the text could imply difficulties for the reader, depriving him/her of landmarks as to moves and as to the actual role played by the writer.

We will see that this is compensated for by the quasi exclusive choice of stance verbs, enhancing the author’s part in the research, and the alternation of different types of modalisers, marking the limits of the moves.

3.1.3 MODALISATIONS (hedgers and boosters) (Hunston (2000); Hyland (2000))

The lists of verbs, adverbs and adjectives show the importance of modalisation under a variety of forms : choice of stance verbs, modal verbs used as hedgers, adjectives and adverbs used as boosters. Their distribution across moves is especially interesting : hedgers being mostly used in the Research Background (when existing) and boosters in the Results move, sometimes in the Proposition.move.

3.1.4 TERMINOLOGICAL regularities and patterns (Hoey (1991) (2005), Gledhill (2000))

The characteristic feature of this corpus is the high lexical density  distributed along two different categories of specialized languages : general scientific language (see Pecman (2000), Tutin 2007) and field specialised terminology.

3.2 EXAMPLE of a marked text

We are using the same example as shown previously for moves in the materials science L1 corpus

3.2.1 TEXT marked for intertextual and intratextual links

This thesis deals with the computer simulation of crack propagation in cementitious materials. Both linear and non linear aspects of crack propagation are addressed. The problems addressed gradually increase in complexity, starting from LEFM (Linear Elastic Fracture Mechanics) for two dimensional models, and going up to NLFM (NonLinear Fracture Mechanics) for three dimensional problems. The goal is not only to model the physics involved, but also to provide tools for visualizing the crack propagation process. Size effects are also investigated and related to the crack propagation process. 

First, the use of LEFM concepts for two dimensional models is considered, and a strategy to model crack propagation with minimum user interaction is presented. In a following step, the application of the fictitious cohesive crack model for two-dimensional problems is explored. A new, integrated, arbitrary, cohesive crack propagation strategy is proposed. This strategy is based on: interactive, effective total crack (true crack plus fracture process zone) length control, a criterion for propagation based on fictitious crack tip parameters (opening profile, tip stress, or tip singularity), a local principal-stress-based criterion for direction of propagation, a dynamic relaxation solver for determining propagation length, and automatic remeshing to accommodate arbitrary growth. Finally, a new method to solve the cohesive crack problem in three dimensions is proposed. This method is capable of modeling the propagation of both the true crack and process zone on a pre-defined crack path for different specimen geometries and absolute sizes. The influence of specimen size on the determination of fracture toughness is investigated by simulating the short-rod specimen response for concrete. 


The use of computer graphics is stressed not only to control the crack propagation process, but also to allow fast and comprehensive interpretation of the results. 
Example n°4: Text marked for intertextual and intratextual links

“Computer simulation of linear and nonlinear crack propagation in cementitious materials”, by Tulio Nogueira Bittencourt from Cornell University

Caption :

· enlarged characters : intratextual links

· enlarged underlined characters : intertextual links

Comment : 

The underlined characters refer to external links either with the dissertation or the research work. In this specific case, we have :

· the names of the models used as referral links with the Research Background

· the expressions “this thesis deals with” and “the goal is not” obviously point at the research work and are a trace of the authorial stance

· the markers “first”, “in a  following step”, “finally” : point at the dissertation as a document which can only be ascertained by taking the verbs into account : “first” followed by “considered” and  “presented,” “in a following step” followed by “explored”, “finally” by “proposed”.

The interpretation of “in a following step” could also belong to a description of the research work , but its inclusion inside two descriptions of the dissertation moves, tends to include it inside the document’s description.

3.2.2 TEXT marked for verbs, tenses and voices

This thesis deals with the computer simulation of crack propagation in cementitious materials. Both linear and non linear aspects of crack propagation are addressed. The problems addressed gradually increase in complexity, starting from LEFM (Linear Elastic Fracture Mechanics) for two dimensional models, and going up to NLFM (NonLinear Fracture Mechanics) for three dimensional problems. The goal is not only to model the physics involved, but also to provide tools for visualizing the crack propagation process. Size effects are also investigated and related to the crack propagation process. 

First, the use of LEFM concepts for two dimensional models is considered, and a strategy to model crack propagation with minimum user interaction is presented. In a following step, the application of the fictitious cohesive crack model for two-dimensional problems is explored. A new, integrated, arbitrary, cohesive crack propagation strategy is proposed. This strategy is based on: interactive, effective total crack (true crack plus fracture process zone) length control, a criterion for propagation based on fictitious crack tip parameters (opening profile, tip stress, or tip singularity), a local principal-stress-based criterion for direction of propagation, a dynamic relaxation solver for determining propagation length, and automatic remeshing to accommodate arbitrary growth. Finally, a new method to solve the cohesive crack problem in three dimensions is proposed. This method is capable of modeling the propagation of both the true crack and process zone on a pre-defined crack path for different specimen geometries and absolute sizes. The influence of specimen size on the determination of fracture toughness is investigated by simulating the short-rod specimen response for concrete. 


The use of computer graphics is stressed not only to control the crack propagation process, but also to allow fast and comprehensive interpretation of the results. 
Example n°5 : Text marked for verbs, tenses and voices

“Computer simulation of linear and nonlinear crack propagation in cementitious materials”, by Tulio Nogueira Bittencourt from Cornell University

Caption : verbs in bold characters

Comment :

· Two active verbs at the beginning of the text : “(this thesis) deals with”,” (problems) increase  focus on the applicant’s role in the research work

· Two state verbs : “is” preceded by “the goal” implying the author’s voice (meaning “my goal”) ; “is based on” preceded by “strategy” which again designates the author’s intention

· All the other verbs are stance verbs enhancing the author’s ingenuity and research. Except for “address”, they are all used inside the alternating Method and Results moves.

3.2.3 TEXT marked for modalisers (hedgers and boosters)


First, the use of LEFM concepts for two dimensional models is considered, and a strategy to model crack propagation with minimum user interaction is presented. In a following step, the application of the fictitious cohesive crack model for two-dimensional problems is explored. A new, integrated, arbitrary, cohesive crack propagation strategy is proposed. This strategy is based on: interactive, effective total crack (true crack plus fracture process zone) length control, a criterion for propagation based on fictitious crack tip parameters (opening profile, tip stress, or tip singularity), a local principal-stress-based criterion for direction of propagation, a dynamic relaxation solver for determining propagation length, and automatic remeshing to accommodate arbitrary growth. Finally, a new method to solve the cohesive crack problem in three dimensions is proposed. This method is capable of modeling the propagation of both the true crack and process zone on a pre-defined crack path for different specimen geometries and absolute sizes. The influence of specimen size on the determination of fracture toughness is investigated by simulating the short-rod specimen response for concrete. 


The use of computer graphics is stressed not only to control the crack propagation process, but also to allow fast and comprehensive interpretation of the results. 
Example n°6 : text marked for modalisers

“Computer simulation of linear and nonlinear crack propagation in cementitious materials”, by Tulio Nogueira Bittencourt from Cornell University

Caption :

All the modalisers are in italics.

Comment:

All the modalisers are boosters, focusing on the importance of the author’s work under two main forms :

· adjectives : new, effective, new, capable, fast, comprehensive

· conjunctives : both, not only, but also,

The adjectives are found in the Proposition, Method and Results moves, and stress efficiency and originality.

The conjunctives figure mostly in the Results move underlining the extensiveness of the research.

A special point must be made for “minimum” which is considered as a booster because it is presented as the desired result of a strategy, implying that “user interaction” is considered as a negative factor.

3.2.4 TEXT marked for terminological regularities and patterns

This thesis deals with the computer simulation of crack propagation in cementitious materials. Both linear and non linear aspects of crack propagation are addressed. The problems addressed gradually increase in complexity, starting from LEFM (Linear Elastic Fracture Mechanics) for two dimensional models, and going up to NLFM (NonLinear Fracture Mechanics) for three dimensional problems. The goal is not only to model the physics involved, but also to provide tools for visualizing the crack propagation process. Size effects are also investigated and related to the crack propagation process. 

First, the use of LEFM concepts for two dimensional models is considered, and a strategy to model crack propagation with minimum user interaction is presented. In a following step, the application of the fictitious cohesive crack model for two-dimensional problems is explored. A new, integrated, arbitrary, cohesive crack propagation strategy is proposed. This strategy is based on: interactive, effective total crack (true crack plus fracture process zone) length control, a criterion for propagation based on fictitious crack tip parameters (opening profile, tip stress, or tip singularity), a local principal-stress-based criterion for direction of propagation, a dynamic relaxation solver for determining propagation length, and automatic remeshing to accommodate arbitrary growth. Finally, a new method to solve the cohesive crack problem in three dimensions is proposed. This method is capable of modeling the propagation of both the true crack and process zone on a pre-defined crack path for different specimen geometries and absolute sizes. The influence of specimen size on the determination of fracture toughness is investigated by simulating the short-rod specimen response for concrete. 


The use of computer graphics is stressed not only to control the crack propagation process, but also to allow fast and comprehensive interpretation of the results. 

Example n°7: Text marked for terminological regularities and patterns

“Computer simulation of linear and nonlinear crack propagation in cementitious materials”, by Tulio Nogueira Bittencourt from Cornell University

Caption: : terminological regularities underlined

Comment :

We have underlined the recurrent terms belonging to two different types of specialised languages :

· specific to the materials science domain : two terms are constantly recurrent : crack, propagation
· belonging to general science language : model, problem, method, strategy
(“dimensional problems” and “dimensional models” associate both terminological fields).
The collocational variations around the two main terms “crack” and “propagation” are especially interesting.

Variations around “crack propagations : “simulations of x”, “aspects of x”, “to model x”, “A new, integrated, arbitrary, cohesive crack propagation strategy”, “crack propagation process”.
They mark both the Proposition move and the Results move but exclude the Methods move

Figuring inside the very first sentence of the Proposition move, the collocation also establishes the link with the Research Background, and marks the abstract’s belonging to a specific research field.

The effect created is reinforced by the variations around the term “crack” : crack model, true crack, total crack, crack tip in the Method move.
3.2.4 CUMULATIVE marking of the text

[PP] This thesis deals with the computer simulation of crack propagation in cementitious materials. Both linear and non linear aspects of crack propagation are addressed.[PP] [MM] The problems addressed gradually increase in complexity, starting from LEFM (Linear Elastic Fracture Mechanics) for two dimensional models, and going up to NLFM (NonLinear Fracture Mechanics) for three dimensional problems.[MM] [PP] The goal is not only to model the physics involved, but also to provide tools for visualizing the crack propagation process. Size effects are also investigated and related to the crack propagation process.[PP]
[MM]
First, the use of LEFM concepts for two dimensional models is considered,[MM] [RA] and a strategy to model crack propagation with minimum user interaction is presented[RA] [MM]. In a following step, the application of the fictitious cohesive crack model for two-dimensional problems is explored. [MM] [RA] A new, integrated, arbitrary, cohesive crack propagation strategy is proposed [RA] [MM]. This strategy is based on: interactive, effective total crack (true crack plus fracture process zone) length control, a criterion for propagation based on fictitious crack tip parameters (opening profile, tip stress, or tip singularity), a local principal-stress-based criterion for direction of propagation, a dynamic relaxation solver for determining propagation length, and automatic remeshing to accommodate arbitrary growth. [MM] [RA]  Finally, a new method to solve the cohesive crack problem in three dimensions is proposed. This method is capable of modeling the propagation of both the true crack and process zone on a pre-defined crack path for different specimen geometries and absolute sizes. [RA] [MM] The influence of specimen size on the determination of fracture toughness is investigated by simulating the short-rod specimen response for concrete. 

[MM] [RA]
The use of computer graphics is stressed not only to control the crack propagation process, but also to allow fast and comprehensive interpretation of the results. [RA]
Example n°6:Text marked for terminological regularities and patterns
“Computer simulation of linear and nonlinear crack propagation in cementitious materials”, by Tulio Nogueira Bittencourt from Cornell University

Caption :

· enlarged underlined characters : intertextual links

· enlarged characters : intratextual links

· underlined normal characters : specialised terminology

· italics : modalisers

· bold characters : verbs, tenses and voices

· Moves :

-  RB : research background

         - PR : proposition

         - MM : method and material

         - RA : results and applications
General comment 

                              The whole text appears on an intertextual poinf of view as strongly linked to the thesis as a document. It actually is a description of it, therefore using the present tense all along as well as a series of stance and reporting verbs  such as “present”, “consider”, etc…

The verbs are nearly all used in the passive voice, the only two active ones being linked to inanimates such as “thesis”(deals with)  and “problems” (increase). But the succession of stance verbs and the important use of adjectives as boosters enhance efficiently the researcher’s work.

                             The Research Background does not constitute a move in itself but is represented by the models’ names referring to a theoretical basis that is supposedly shared with the reader. This implicit adequacy with the specialised community’s expectations and knowledge is reinforced by a very strong terminological cohesion, created by a variation around the terms “crack propagation” and “model”. The delimitation of the moves presents several problems as it really is a constant alternation with Proposition move first and Results in the final position but inside the text methods and results are very much intertwined.

However  the use of boosters and terminological patterns gives a few indications since hardly any booster is used in the Method move, with the exception of “effective”. There is no occurrence either of the collocation “crack propagation” which is only used in the Proposition and the Results move. In fact, one must admit that ,.in the particular case of Materials Science, the limits between the different moves, notably the limits of the Methods move, are somewhat fuzzy .

This could be explained by the experimental nature of this domain where the proof is included in the experimentation itself, the Research Background being only hinted at through the models’ names, mentioned as acronyms but also explained in full words. This is interesting and can be interpreted as an attempt to legitimate the theoretical basis in a text which otherwise obviously assumes a strong common knowledge basis with the reader.

                                     The Materials Science corpus, as a whole, is characterised by a very strong terminological cohesion around a few domain specific terms ( crack, stress, propagation, growth) and a small number of recurrent general scientific language terms (model, test).

The following pattern can be identified : 

· problem identified in the initial Proposition move and marked by a domain specific term or collocation (here “crack propagation”) 

· proposition of a model as a theoretical basis for the experimentation , followed by the recurrence of the term “test” in the Methods move (here there is no occurrence of “test” which is replaced by “problem” ; we also find examples where the central scientific term is “simulation”).

The results are described step by step, following the progression of the Methods move : therefore the Results move is inserted in the Methods move.

.

The tenses pattern is also decisive to determine the use of the other markers, with two dominant cases :

1) as in the above example, constant passive present, the moves being determined by the use of boosters and the distribution of domain specific and general scientific terms and collocations.

The use of stance verbs enhance the authorial stance.

In this case, the intertextual links only go from the abstract to the dissertation, the dissertation being a description of the dissertation.

2) another possibility is the canonical alternation of present for Proposition, Past tense for Methods; Present and Present perfect for the Results, marking the alternation of a descriptive mode for Proposition and Results, and narrative mode for Methods.

This implies complex intertextual links including both a description of the dissertation and a narration for the research work.

     This, in L2 abstracts, is accompanied by the use of “we” thus strongly marking the authorial stance. In that case,  booster adjectives tend to be replaced by hedging, based on the use of modal verbs (“may”, “can”).

As seen above in the case analysis of L2 writers’ use of  “have”, French PhD candidates tend to use present and present perfect throughout the text, with an exclusive use of present perfect in the Methods move. This, as we have shown, may contribute to making the moves delimitations remarkably fuzzy. 

The confusion between present perfect marking the results and the past tense marking the method could be due to the French students’ difficulties adapting to a different tense organization : the English “Present Perfect”, a present tense, being mistaken for the French “Passé Composé”, a tense of the past  while  the English Preterit is mistaken for the French “Passé Simple”.

3.3 GLOBAL results analysis
                   Based on the above study of the specific Materials Science corpus, the results of the comparison with our other corpora, notably in mathematics and mathematics education, written by native and non native English writers, can be described along four main lines, regularities, differences, variations and problem cases.

3.3.1 REGULARITIES

              In all the texts in the different domains, either written by English or non English native writers, the four identified moves (Proposition, Research Background, Methods, Results and applications) are present even if only as traces, notably for the Research Background move.

- All the texts present traces of intertextuality layers as identified between the abstract itself, the dissertation and the research work, although sometimes including only the first two layers, which results in the constant use of the present tense.

- All the texts present a balance between domain specific collocations and general scientific terms which we consider as “buzz words” used to reinforce domain legitimacy.

3.3.2 DIFFERENCES

· between disciplines and domains

The distribution and the respective importance of each move is extremely varied, according to the specific field. In an experimental discipline like Materials Science, the Methods move is predominant and constantly alternates with results. The Research Background is really reduced to traces under the form of models’ names, designated by acronyms.

The situation is completely different in the Mathematics corpus where the Research Background can take up to half of the text : the Methods move is important, but the Results move is extremely short, sometimes hardly existent.  The balance between general scientific language and domain specific terms varies a lot between disciplines from a highly terminologically specific corpus in Materials Science and a predominance of general scientific language in Mathematics Didactics, for instance.

· between different linguistic origins

The use of the passive voice is much more important among native than non native writers.

This results in the creation of a strong appearance of scientific objectivity. As demonstrated above, in terms of authorial stance, this is compensated for  by an interplay of boosters and stance verbs. Non native writers, on the contrary, tend to use the “we” and the active voice. As a compensation for the risk thus taken of appearing to be too subjective, they tend to use more hedgers, notably in their conclusions. As demonstrated above, a certain confusion between the use of the present perfect in English and the “passé composé” in French tends to blur the text’s moves’ delimitations.

3.3.3 VARIATIONS inside languages and disciplines

            Important variations do not seem to be exclusively linked with disciplines or linguistic origins.

They principally affect :

· the interplay of intertextual levels between the three layers of the abstract, the dissertation,  and the research work. : some texts, using the passive present, take the stance of describing the dissertation as an external document, the actual link between the writer and the work described often marked at the beginning of the text by the expression “this thesis”, “this study”. Others use an alternation of tenses, marking the difference between the description of the dissertation “first, we consider…” ; and the narration of the research work “in a first step, we used…”. The effect created is more dynamic, therefore probably more convincing, but it implies the risk of appearing as subjective.

· the choices made in the strategy for establishing authorial stance include two main patterns again : either use of the present tense and the passive voice, balanced by a specific distribution of boosters, and a repetition of stance verbs ; or use of alternate tenses marking the different moves, research and action verbs, and hedgers.

III.3.4  Problem cases

Two main problems were identified :

· the author disappears : a constant use of the passive voice, without changes of tense, or use of boosters, creates such an impression of scientific objectivity  that it becomes impossible to discern the candidate’s work and initial intention

· the proposition disappears behind the method : the description of the Method move takes such a space that it includes Proposition and Results and it again becomes impossible to understand the point of the research work. This is often accentuated by the constant use of the present tense, describing only the dissertation without any emphasis on the research process.

4 Conclusion

                            All the different factors we have pointed out in the preceding parts of this study combine to form an intricate fabric, the “texture” of the text described by Halliday (1976) but also by Roland Barthes (1968) and François Rastier (2005) in France.

The bottom up lexicogrammatical analysis does show linguistic or domain specificities and discrepancies but these cannot be interpreted without a semantic interpretative framework. 

The top down analysis for rhetoric moves also relies on an implicit interpretation of a specific communicative situation.

As we have seen, this situation is determined at two different levels :

· the PhD is required as a proof of the candidate’s legitimacy in his/her claim for acceptance inside a specific research community as a novice member

· the abstract is the tool used for promoting the research work and the publications of the candidate for further steps in his/her progression i.e. getting papers accepted for conferences, or written publications.

                          The complicated network that we have tried to describe in this paper includes a variety of factors, mainly intertextual and intratextual links, modalisers, lexical choice of verbs, use of tenses and voices. This, of course, might appear as much too ambitious to be addressed efficiently : our point is precisely that they cannot be addressed separately and that the focus must be put on their specific type of combination. The second important point is that no description, however sophisticated, can help us understand the efficiency of a specific realisation of a genre without the counterpoint of a solid interpretative framework, which in reality is an interpretation of a communicative situation in Swales’ terms : participants, objectives, channels, and common scientific values.

                       Only this can help us in deciding whether an abstract succeeds in its role of proving the adequacy of a candidate’s claim.. Of course, it must be mentioned that the above considerations could be applied to just about any scientific research text, the specificity of the PhD abstract residing only in its concentrated, therefore even more intricate, form and the emphasis put in gaining recognition from the members of the targeted community. The combination of linguistic factors can vary a lot according to specific domains or  linguistic origins while remaining efficient so long as a balance is respected between the four following main and essential components.

4.1.1 Coherence

                         The main factor in establishing the coherence is the clear succession of moves, considering their variable importance according to epistemological stakes. This can be jeopardized by an erratic use of tenses. The total, or nearly total, disappearance of one of the moves can also undermine the coherence of a PhD abstract. The alternation of given and new elements inside and across the moves also contributes to the coherence inside the text but also with its research environment.

4.1 2 AUTHORIAL stance

                                This is a primary issue for the PhD candidate as it is for any researcher, even more so as his/her admission in the community cannot yet be taken for granted.

Because he/she is still a novice, he/she must not only prove the importance and originality of the proposition but also the orthodoxy of the research method and approach.

Here the self promotional nature of the abstract may come into conflict with the requirements of scientific objectivity. The author’s role is stressed through an adequate combination of pronouns, tenses, voices, lexical choice of verbs and modalisers.

4.1 3 LEGITIMACY

                                 The candidate must prove his/her mastering of the specific community language not only as an external sign of belonging but also as a demonstration of a deep understanding of what is at stake in a research field.  This is done through a sophisticated use of terminology  including an adequate combination of essential scientific language terms (such as “models” or “test” for  Materials Science) and domain specific collocations (such as “crack propagation”). This is part of a specific phraseology including the decisive lexical choice of verbs.

4.1 4 RELEVANCE

                  Whilst the research articles put the focus on the novelty of their proposition, the PhD candidate must pay more attention to foregrounding his/her proposition inside an adequate analysis of the considered research field. This can be shown mainly through the research background move but also through a relevant choice of specific terminology. It can of course be complemented by boosters such as adjectives, and adverbs (“essential”, “important”, “decisive”, etc..) Relevance must be considered from the reader’s point of view and in relation with his/her level of expectation. Researchers read abstracts not to select eligible candidates but potentially interesting informations and methods which could be used in their own work, either to reinforce his/her point or to bring necessary changes. One can imagine a PhD abstract which would be coherent, adequately point out the author’s role and show legitimacy through an adequate use of language, but would fail in making its point, thus provoking the fatidic reader’s too frequent spontaneous reaction : “So what?” It must however be admitted that this last point might be less essential than it is for research articles, the focus for the PhD candidate being probably more on conformity than on novelty. This can explain the insistence put, notably in experimental sciences, on the methods move.

4.2  BUILDING up a check list for the realisation of a genre

                            In the perspective of a didactic application, it must be clear that the criteria listed above cannot be used as prerequisites for abstracts writing but should be used as criteria for self evaluation after the text has been completed.

This does not exclude an introduction work with the candidates analysing the specific communication situation, creating an awareness of their own objectives and position inside the academic scientific community. The following check list can also be used for a critical reading of other abstracts including a comparison between Research Articles and PhD abstracts in different disciplines. So these are the main questions we suggest should be asked for a self evaluation of our own text.

Check list for a successful realisation of genre
•Do I show the point of my research: intertextual references to situate the background, and use of modalisers to stress the main points of my demonstration

•Do I demonstrate its coherence: coherence of moves and terminology inside the moves

•Do I show my own contribution in this field of research: use of pronouns, verbs and tenses, modalisers (hedging, boosters)

•Do I demonstrate my mastering of the specific language through my use of the specialised terms and phraseology of the domain?
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