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Resumen: This paper aims to describe the building-up of SciE-Lex (http://www.ub.edu/

grelic/eng/scielex? /scielex.html), a collocational database of non-specialized terms in biomedical English,
which was primarily conceived as a response to the lack of reference tools accounting for the lexicogrammatical
patterning associated with non-technical terms frequently used in the health science discourse. SciE-Lex thus
serves the purpose of assisting L2 English writers from the health science discourse community in their production
of biomedical texts in English. This collocational database is the result of a lexicographic project carried out by
the GreLiC research group at the University of Barcelona, and as such it has undergone various developmental
stages since its inception. In order to evaluate its adequacy as a writing tool addressed to the Spanish biomedical
community and confirm the appropriateness of the combinatorial patterning and phraseological information
included in cach entry, a group of language experts were asked to assess the dictionary by stressing both its
weaknesses and strengths. Their feedback has stressed the suitability of SciE-Lex as a lexicographic resource and
yielded significant improvement of the tool. Last but not least, SciE-Lex has also been successfully tested with
targeted users in a series of “Writing for publication” workshops held at the University of Barcelona, and taught
by the author, the results of which have corroborated the usefulness of this lexical database to enhance Spanish

users’ biomedical English published writing.

Keywords: databases; biomedical discourse; pattern grammar; writing resource; English for research

publication purposes

Espaniol:
SciE-Lex: Creacién de una base de datos de colocaciones para ayudar a la produccién de textos biomédicos en inglés como L2

Resumen: Este articulo tiene como ob]’etivo describir la construccién de SciE-Lex (http: / /www.ub.edu/grelic/eng/scielex2 /scielex.html), una base

de datos combinatoria de términos no especializados en inglés biomédico, concebida principalmente para dar respuesta a la escasez de herramientas de
referencia que den cuenta de los patrones léxico-gramaticales asociados a términos no especializados de uso frecuente en el discurso de las ciencias de la
salud. Por lo tanto, SciE-Lex nacid con el propdsito de ayudar a cientificos espafioles, que utilizan el inglés como sequnda lengua, a redactar textos
biomédicos en inglés. Esta base de datos de colocaciones es el resultado de un proyecto lexicogrdfico llevado a cabo por el grupo de investigacién GreLiC
de la Universidad de Barcelona, y como tal ha experimentado diversas etapas de desarrollo. Con el fin de evaluar su idoneidad como herramienta de
escritura dirigida a la comunidad biomédica espafiola y confirmar asi la pertinencia de incluir patrones combinatorios e informacién fraseoldgica en
cada entrada, se le pidié a un grupo de lingtiistas que evaluaran el diccionario atendiendo a las debilidades )/forta]ezas que identjﬁ'can en la
herramienta. Sus comentarios han subrayado la efectividad de SciE-Lex como recurso lexicogrdfico y han contribuido a mejorar la herramienta de forma
Signjﬁ'cativa. Por ultimo, SciE-Lex también ha sido utilizado en una serie de talleres de “Redaccion de articulos Cientg'ﬁ'cos conﬂnes de publicacién”
celebrados en la Universidad de Barcelona, e impartidos por la autora, cuyos resultados han corroborado la utilidad de esta base de datos léxica para

mejorar la produccidn cientifica en inglés de la comunidad biomédica espariola.

Palabras clave: bases de datos; discurso biomédico; gramdtica de patrones; recurso de escritura; inglés con fines de publicacién
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Catala:

SciE-Lex: Creacié d'una base de dades de col*locacions per ajudar a la produccié de textos biomédics en anglés com a L2

Resum: Aquest article té com a objectiu descriure la construccié de SciE-Lex (http://www.ub.edu/grelic/eng/scielex2 /scielex.html), una base de

dades combinatoria de termes no especialitzats en anglés biomédic, concebuda principalment per donar resposta a I'escassedat d'eines de referéncia que
donin compte dels patrons léxic-gramaticals associats a termes no especialitzats d’ts freqiient en el discurs de les ciéncies de la salut. Per tant, SciE-Lex
va néixer amb el proposit d'ajudar cientifics espanyols, que utilitzen I'anglés com a segona llengua, a redactar textos biomédics en anglés. Aquesta base
de dades de col-locacions és el resultat d'un projecte ]exicogrtzlfic dut a terme pel grup de recerca GreLiC a la Universitat de Barcelona, i com a tal ha
experimentat diverses etapes de desenvolupament. Per tal d'avaluar la idoneitat de SciE-Lex com a eina d'escriptura adrecada a la comunitat biomédica
espan)/o]a i corgﬁrmar aixi la pertinéncia d 'incloure patrons combinatoris i iz;formaciéA ﬁaseolbgica a cada entrada, se li va demanar a un grup de
lingiiistes que avaluessin el diccionari atenent a les debilitats i fortaleses que identificaven a I'eina. Llurs comentaris han subratllat Iefectivitat de
SciE-Lex com a recurs lexicografic i han contribuit a millorar I'eina de manera significativa. Finalment, SciE-Lex també ha estat utilitzat en una série
de tallers de "Redaccié d'articles Cientg'ﬁ'cs ambﬁns de pub]icacid" celebrats a la Universitat de Barcelona i impartits per I'autora, els resultats dels

quals han corroborat la utilitat d'aquesta base de dades léxica per millorar la produccié cientifica en anglés de la comunitat biomédica espanyola.

Paraules clau: bases de dades; discurs biomédic; gramatica de patrons; recurs d’escriptura; anglés per a fins de publicacid.

Introduction
This paper acknowledges the adequacy of corpus-based databases in second language teaching and learning by presenting

SciE-Lex (http://www.ub.edu/grelic/eng/scielex? /scielex.html), a lexical database of the most frequently used

collocations of English non-technical words in the health science discourse. This lexical resource has been developed
by the Lexicology and Corpus Linguistics Research Group (GreLiC) from the University of Barcelona, specialised in
corpus linguistics and lexicology. As a member of this rescarch team and inspired by Pattern Grammar (Hunston &
Francis, 2000), my rescarch has focused on the analysis of health science discourse from a lexicogrammatical perspective
for the last few years.

SciE-Lex is the result of a series of lexicogrammatical theoretical studies conducted in previous years. It also
draws on a number of lexicographic studies (L'Homme, 2005 and 2008; Reimerink & Faber, 2009; Fuertes-Olivera,
Nifio & Sastre, 2019) which argue for the inclusion of linguistic information in terminological dictionaries. Having
analysed the patterns associated with general terminology in the biomedical discourse, I came to realise that there was
a shortage of reference tools offering information on the combinatorial patterns in which those terms are typically found
(Laso & John, 2017).

In particular, it became noticeable that there was a need for further reference tools which provide L2 English
speakers and English as an additional language (EAL) writers with the prototypical use of lexicogrammatical patterns
of non-technical words, on the one hand, and with the conventionalised phraseological characteristics of their discourse
community, on the other. This is key in specialised writing, where the writer has to adhere to conventional style norms
and to appropriate collocations, so that the reader is not distracted by inappropriate expressions and can thus read
fluently and focus on the content.

Given the apparent lack of such specialised open access lexical databases, SciE-Lex was conceived with the aim

of bridging the aforementioned gap. This collocational database is therefore intended to supply not only information
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http://www.ub.edu/grelic/eng/scielex2/scielex.html
http://www.ub.edu/grelic/eng/scielex2/scielex.html
https://doi.org/10.1344/teisel.v1.37444

TEISEL B UNIVERSITATo:

=i
. . BARCELONA
ISSN 2696-676X e CELO

Facultat de Filologia
i Comunicacié

Tecnologias para la investigacion en segundas lenguas

about the meanings and the grammatical and collocational patterns of general words prototypically found in biomedical
journals, but also help Spanish scientists gain control of the phraseological conventions of the scientific

discourse (http://www.ub.edu/grelic/eng/index.php).

As a tool that has gone through various stages of development, SciE-Lex has improved to a large extent in the
last few years as it now contains lexical bundles, information about their textual distribution, and discourse function in
the various sections of the biomedical research article. Additionally, following Fillmore’s frame semantics” approach
(1976), the GreLiC research group has been working lately on the association of the database entries with semantic

frames, which is revealing remarkable differences between general and biomedical English (Verdaguer et al., 2020).

1. HSC: Corpus Compilation and Corpus Processing

Interested as we were in the lexicogrammatical patterning of non-technical terms in biomedical English research article,
and the conventionalised phraseology prototypical of such genre, the GreLiC group decided to compile a Health Science
Corpus (HSC), which was funded by the Spanish Ministry of Science and Education and FEDER, as part of the project
“Creation of a Database of Lexical Combinations in Scientific English” (BFF2001-2988), coordinated by Dr. Isabel
Verdaguer at the University of Barcelona. SciE-Lex is based on the HSC, which currently comprises a four-million-
word collection of research papers (a total of 718 published between 1998-1999) from prestige online journals that

cover different disciplines such as medicine, biology, biochemistry, and biomedicine, as shown in Table 1:

Table 1
Corpus size per discipline and journal
Discipline Journal Number of papers
Genes and Development 40 articles
Genetics 54 articles
Journal of Cell Biology 26 articles
The American Journal of Primatology 20 articles
Biology Biological Control 97 articles
The Journal of Experimental Zoology 32 articles
BioEssays 99 articles
Integrative Biology 18 articles
Zoo Biology 65 articles
Biochemistry Biochemical Journal 53 articles
The Embo Journal 64 articles
Journal of Clinical Investigation 53 articles
Medicine British Medical Journal 58 articles
Journal of Bacteriology 39 articles
Total 718 articles

Following Gries & Stefanowitsch’s criteria for corpus compilation and processing (2006, p. 4), the HSC is
intended to be a representative sample of the health science research article. Once the corpus was compiled, all articles
were fully edited to smooth out problems concerning the typographical form of texts. Every downloaded text presented
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problems with capital letters, paragraphing, diagrams, numbers, photographs, columnar layouts, etc. Thus, they were
edited manually, converted into plain text files, and eventually stored into different folders and subfolders, accounting
for discipline, journal, author, and year of publication. All these steps were prior to the data processing stage.

After HSC corpus compilation and annotation, WordSmith Tools 3.0 (Scott, 1997) was used to retrieve a
frequency list of lexical items in the corpus, of which I selected those with a frequency higher than five occurrences per
million words. The resulting list was compared with the Academic Word List (Coxhead 2000) and the Academic
Keyword List (Paquot, 2010). Lists of concordances, clusters and collocates were also obtained with WordSmith Tools
3.0, and were used to assist in the linguistic analysis of the selected lexical items. This software was particularly useful
for the classification of word clusters so as to see the patterns of repeated phraseology in the concordance lines analysed
and to make generalisations from the observation of repeated language events (Laso, 2009).

As already noted, one of the main aims when compiling the HSC was trying to make a representative selection
of naturally occurring language in health science discourse, in order to analyse the collocational and syntagmatic
structures associated with non-technical terms in biomedical discourse. Within this framework, it must be stressed that
the compilation of the HSC understood as “an authoritative body of linguistic evidence which can support
generalizations and against which hypotheses can be tested” (Sinclair, 1987, p. 2) has facilitated the exploration of
grammatical patterning by means of corpus evidence. For many research and pedagogical purposes, the larger the
corpus is, the more reliable conclusions can be drawn from the careful examination of the language shown. As pointed
out by Hunston (2002), however, all observations made from a particular collection of texts “must be dealt with as
deductions rather than as facts” (Hunston, 2002, p. 23), so the HSC was conceived as a sample, a cross-section of the
health science discourse, and thus the information displayed in SciE-Lex is based on the evidence obtained from the in-

depth analysis of the HSC data.

2. SciE-Lex Report

The information resulting from the analysis of the HSC corpus was codified in SciE-Lex according to the following
parameters: word class; morphological variants; equivalent(s) in Spanish with clarification of the sense, if necessary;
patterns of occurrence; collocates; and examples of real use.

While in its first developmental stage SciE-Lex incorporated contextual information about the use and
combinatorial potential of general terms in health science discourse, in a second stage, and in line with the new corpus-
based phraseological trends, SciE-Lex was supplemented with formulaic expressions, and provided explicit information
about their composition, variability, discourse function and text distribution in the research article.

The inclusion of prefabricated expressions in SciE-Lex has contributed to the characterisation of the
prototypical phraseology of health science discourse and to the structural organization of discourse, as shown in

Figure 1.

https://doi.org/10.1344 /teisel.v1.37444
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Figure 1
« » . .
Entry for “support” in SciE-Lex
~Lex
ABCDEFGHIJKLMNOPQRSTUVWXYZ Discoursefunctions Semantic Frames info
presentacion | objeivos | informacion que proporciona SciE-Lex
spon ) RS
N [soslenimiento | soporte, sostén | apoyo, proteccion, respaldo | mantenimiento] ‘support, supports
N ~ center, ~ durafion, ~ hosiery, ~ phase, ~ program, ~ shoulder ~ saff,~ strucure, ~ ime, ~ value,
e acual , addiional ~, agoistc ~, behavioal ~ confmatoy , consierable , expermenta , nancal , generous =, i~ methodolgical~
modest~, mocuar~, ulona , osmals ~, possbl ~, sgnfcant~sod ~ fechical
‘The shiftin the
~prep ~aflr, ~among by, duing, ~ ot~ rom, ~ n, ~f ~on, ~1o,~vilh
s nokewory ed annual meel
Prep~  fors,in of i~
v~ acknovledge  constitute ~, ind ~, gan =, give ~, lend =, lose ~, obtain ~, provide =, receive ~
~V ~be, ~ come
Other support comes from experiments with fused cells.
N~ bongo ~, core ~, fier ~, fin ~, inferval ~ membrane ~, mesh ~, research ~, staff ~
atthe tip of a developing fin.
ot -
Further ibod
v {5poya soportar, sostene | aguatar, 1krar, s, sopotar | espaldar poyar, suslentar uppoted suppoing
~N ~ activation, ~ adhesion, ~ application, ~ clade, ~ conclusion, ~ conjecture, ~ construct, ~ hypotesis, ~ idea, ~ Iysis, ~ model, ~ possibilty, ~
roeraon,  proposa, elafonhi, ~ research, specuaion,~sudy ~ suvy, ~ Ve, ~ ok,
This fongy suppors ourcancusonsfrom he gnefc analyss
~Prep ~ 2~ beyond, ~by ~in,  under ~vih
This specuatons suppored by o obsenafons:
cthate -
N~ analysis ~, argument ~, cell -, clone ~, consideration ~ data ~, diet ~, episode ~ evidence ~. experiment ~, fact ~, finding ~, image ~, investigator
~,line ~ model ~, observation ~ repication ~. research ~. result ~. test ~ work ~.
Our data do not support that hypothesis.
~Adv ~actually, ~ already, ~ also. ~ clearly, ~ collectively, directly, ~ financially, ~ freely, ~ fuly, ~ further, ~ generally. ~ normally, ~ optimally, ~ partially, ~ v

Figure 1 shows that the alphabet list can be found in the top left bar. When clicking on any letter, a drop-
down menu of the entries available is displayed. If we take the example of the word entry support, first of all, the user
finds a voice icon, which allows the user to hear the pronunciation of the search term. Below, there is information
about the grammatical category of the search word. In this case it can be observed that the lemma support can be used
as anoun and as a verb. Next to the category, there is the equivalent term in Spanish as well as morphological features,
which inform about the different word forms of the lexical entry. In this case, as a noun, it can be used as both a
countable and an uncountable noun (with different meanings, though), so both the base form and the inflected form
for the plural are included. When used as a verb, on the other hand, we find the prototypical grammatical variants of
regular verbs; that is, base form /-s form (3rd person singular), -ed form (finite past, and non-finite past participle and
passive participle) and finally -ing form (i.c., non-finite, gerund).

The equivalent terms in Spanish may need further clarification, particularly when dealing with polysemous
terms, like the verb support. If a word is polysemous cither in English or in Spanish, it is necessary to clarify the sense
in which it is used on each occasion by means of a gloss or synonymous terms. As shown in Figure 1, the multiple senses
of the verb support are frequently equivalent to apoyar/sostener in Spanish, but its various meanings (e.g., corroborar unos
resultados, reforzar conclusiones, etc.) must be distinguished.

As discussed previously, cross-references to other entries (linked entries) can sometimes be useful; for
instance, when words are morphologically and/or semantically related. In the example discussed here, it has already
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been noted that the search word has two uses: as a noun and as a verb, and both are morphologically and semantically
related.

One of the strengths of SciE-Lex as a lexicographic tool lies in the fact that it displays information about the
grammatical patterning associated with the various meanings found in its dictionary entries. It is essential to be familiar
with the interaction that occurs between the meaning of a term and its valence; that is, the elements a given term
subcategorises for, since in many cases the different meanings of a term are expressed through different grammatical
patterns. This information is key to the correct construction of a sentence, especially when dealing with verbs.

As shown in Figure 2, for example, support as a verb can be followed by a noun, by a that-clause, by a
preposition or by an adverb. Likewise, it is preceded by a noun in subject position. These grammatical constructions
are illustrated by the most frequent lexical combinations and there has also been included a list of the terms that appear
most recurrently in the HSC corpus in combination with the search word; for instance, analysis/research/findings/data
+ support; generally / partially / strongly + support. Word collocates are organized by semantic fields and, within cach field,

they are arranged alphabetically.

Figure 2
Grammatical patterns associated with the verb “support” in SciE-Lex
Vv [apoyar, soportar, sostener | aguantar, tolerar, support, supports,
sufrir, soportar | respaldar, apoyar, sustentar, supporting, supported

reforzar| corroborar, mantener | asistir | dar
fuerzas a | acompaniar]

N ~ analysis ~, argument ~, cell ~, clone ~, consideration ~, data ~, diet ~,
episode ~, evidence ~, experiment ~, fact ~, finding ~, image ~,
investigator ~, line ~, model ~, observation ~, replication ~, research ~,
result ~, test ~, work ~,

Our data do not support that hypothesis.

~ N ~ activation, ~ adhesion, ~ application, ~ clade, ~ conclusion, ~
conjecture, ~ construct, ~ hypotesis, ~ idea, ~ lysis, ~ model, ~
possibility, ~ proliferation, ~ proposal, ~ relationship, ~ research, ~
speculation, ~ study, ~ survey, ~ view, ~ work,

This strongly supports our conclusions from the genetic analysis...

~ Adv ~ actually, ~ already, ~ also, ~ clearly, ~ collectively, directly, ~
financially, ~ freely, ~ fully, ~ further, ~ generally, ~ normally, ~
optimally, ~ partially, ~ potentially, ~ poorly, ~ rigidly, ~ still, ~ strongly,
~ thus, ~ weakly, ~ widely,

Our observations generally support the pioneering biochemical studies
that first established...

~ Prep ~ at, ~ beyond, ~ by, ~ in, ~ under, ~ with

This speculation is supported by two observations: ...

~ that-cl .

The results of this study support that kin relatedness and similar
behavioral profiles are important variables...

https://doi.org/10.1344 /teisel.v1.37444
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Examples of actual use are particularly useful. The selected examples illustrate and complete the information
provided in each entry. These examples are inspired by the HSC corpus, but they are not exact transcriptions of the
phrases found, which are often of great complexity. However, the examples show authentic language in use: it is
noteworthy that, in support of this point, (...) // other support comes from experiments with fused cells.. ., among others.

As shown in Figure 3, some entries also include clarifying notes to highlight special uses and / or help the
dictionary user to use a term correctly. It is noted in some cases, for example, that the search term is usually used in
the passive (if it is a verb) or more usually in the plural (in the case of a noun), or if it appears after a period in initial

position, etc.

Figure 3
Notes of usage included in the SciE-Lex entry for “show”

Discourse functions Semantic Frames

presentacion | objetivos | informacin que proporciona SciE-Lex

SICUI fexical bundies >> |

v [mostrar, ensefiar; exhibir. exponer: lucir. ostentar; descubrir, mostrar, revelar; hacer saber; otorgar conferir. dirigir, guiar, conducir. demostrar, probar;
marcar, indicar; alegarmostrado] showshown, showed, shown
~ to-inf ~ to contain, ~ to inhibit, ~ to differ, ~ to interact, ~ to abrogate, ~ to account, ~ to accumulate, ~ to consist, ~ fo act, ~ to assist, ~ to complicate, ~ to

block, ~ to cleave, ~ to alter, ~ to code, ~ to augment. ~ to contribute, ~ to cause
To date, SNF3and RGT2 have been shown to control transcription

as ~ +Prep-Advas ~ in, as ~ by, as ~ below, as ~ above, as ~ here
As shown in Figure 11, nuclei in mutant embryos showed a nearly twofold greater range.
> Estructura muy frecuente para introducir o concluir argumentaciones.

N not ~ data not ~, results not ~
Clone B detected an mRNA in leaf tissue (data not shown)

> Ocurren cuentisima en paréntesis

In its second developmental stage, and in line with new trends in corpus-based and phraseological studies,
SciE-Lex was supplemented with formulaic expressions (referred to as lexical bundles in SciE-Lex) that contribute to
the characterisation of the prototypical phraseology of the health science discourse and of the structural organization of
the biomedical research article. To the right of the headword, there is a hyperlink to "Lexical Bundles", which displays
the different expressions in which the search term frequently appears. Some entries do not show this information
because they are not associated with any specific phraseology that is noteworthy.

Figure 4 shows an example of the “Lexical Bundles” page in SciE-Lex. On the left-hand side is a list of the
different prefabricated expressions in which the headword is frequently used in this domain, as well as the different
variants of each expression; that is to say, those forms that are more recurrent. For example, supports the idea that;
supported by, in support of, etc. In the central column, under the label “Discourse Function”, the different discursive
functions performed by each of the expressions are displayed. Finally, the right column (“Text Distribution”) provides
information about the distribution of these expressions in the research article; that is, if a given expression appears
more frequently in the Introduction section, in the Discussion, in the Results, in the Methodology, in the Conclusions,
etc. of the biomedical research article. This functionality is likely to help the user decide what type of structure is the
most appropriate so as to express a certain function depending on the section of the article.

7

https://doi.org/10.1344 /teisel.v1.37444



https://doi.org/10.1344/teisel.v1.37444

TEISEL

| UNIVERSITAT e
N ) BARCELONA
ISSN 2696-676X e PATLELOTA
Facultat de Filologia

Tecnologias para la investigacion en segundas lenguas i Comunicaci6

Figure 4
Lexical bundles associated with the entry for “support” in SciE-Lex

Discourse functions Semantic Frames

presentacion | objetivos | informacién que proporciona SciE-Lex

support ) TS

support o |_<<headword |

Bundle Discourse Function Text distribution

to support the hypothesis
that
supports the idea that

Qualifying and

validating data [1] dtEmesen

[1] Ex: There 1s evidence to support the hypothesis that each subunit is
subjected to different modes of regulation

Note: usually preceded by evidence/observations/ results

Qualifying and

validating data [1] IS

in support of

[1] Ex: In support of this hypothesis, recent studies have identified a
small percent of tumors

Note: usually at the beginning of the sentence

introduction
Providing evidence & p—
Justifying data [1]
is supported by - -
discussion
Acknowledging introduction

funding [2]

[1] Ex: This possibulity 1s supported by the extensive invagination of the
inner membrane.

This is supported by observations by Smith et al. 2010. This idea is
further supported by our experiments.

This section of SciE-Lex is complemented with HSC examples, which illustrate each of the selected
expressions, as well as explanatory notes of usage, which provide information about the specific usage characteristics
of each expression. For example, in this case it can be observed that the expression in support of, which is used to
introduce the validation of the data that is described, frequently appears in the "Discussion" section of the biomedical
research article, and usually appears in initial position introducing a sentence. Likewise, the expressions to support the
hypothesis that and supports the idea that are usually preceded by nouns such as evidence/observations/ results.

In order to proceed more systematically and efficiently, the most relevant discourse functions were included
in a drop-down menu at the top of the screen. If we click on "Discourse Functions", we see that a list of functions
appears on the left-hand side of the screen (see Figures 5, 6 and 7). If we click on any of them (e.g., “Bringing the
reader's attention to a point”/“Describing procedures”/“Expressing lack of probability & Hedging”), on the right-hand
side a list of all the expressions that are frequently used to express each one of those functions is displayed. This
information can be extremely useful for SciE-Lex users since it provides them with different expressions that fulfil a
similar function and that will help them avoid unnecessary repetitions of the same construction, which may have a
negative impact on the quality of a text. On the contrary, the use of synonymous expressions will enhance the lexical

richness of the research article that the SciE-Lex user is writing.

https://doi.org/10.1344 /teisel.v1.37444
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Figure 5
Lexical bundles associated with the discourse function “bringing the reader's attention to a point” in SciE-Lex

Discourse functions Semantic Frames

presentacion | objetivos | informacion que proporciona SciE-Lex

Bringing the reader’s attention to a point

the importance ofin

itis interesting thatin

itis interesting to\n

itis interesting to note thatin
important to note thatin

itis important to\n

in this experimentin

it should be notedin

Figure 6

Lexical bundles associated with the discourse function “describing procedures” in SciE-Lex

Discourse functions Semantic Frames

presentacién | objetivos | informacion que proporciona SciE-Lex

Describing procedures

as a function of
in the absence and presence of

in the absence or presence of
analysis was performed

results are expressed as

results are expressed as the percentage of
as part of

as determined by

in the presence of

the presence of

in the absence or presence of

in the presence or absence of

By the addition of

carried out as described

prepared as described

Without the addition of

in accordance with

as a control for

as described by

assays were caried out

assays were carried out as described
assays were carried out using

were as follows

performed as described

performed as described previously
prepared as described

data not shown

results not shown

in place

followied by

Figure 7

Lexical bundles associated with the discourse function “expressing lack of probability and hedging” in SciE-Lex

Discourse functions Semantic Frames

presentacion | objetivos | informacion que proporciona SciE-Lex

Expressing lack of probability & Hedging

is not likely to
are not likely to

it seems unlikely that
itis unlikely that

itis unlikely to

it seems unlikely to
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Therefore, the introduction of lexical bundles and their contextual information in the SciE-Lex database has
contributed to the further development of the dictionary, which has also been at a later stage supplemented with
information regarding the distribution of lexical bundles across the different sections and/or moves of the academic
research article as well as their discourse function.

The GreLiC group has been working lately on setting the semantic frames (FrameNet project) to which the
verbs in SciE-Lex (a total number of 315 entries) belong (Verdaguer & Laso, 2020; Verdaguer et al., 2020). As shown
in Figures 8 and 9 below, this would allow the user to have easy access to all the information about the evoked semantic
frames which FrameNet provides, and to identify the verbs which are associated with the same frame. In addition, its
application reveals the semantic, syntactic, and collocational connections of the verbs that belong to the same
framework and helps find similarities and differences between related words, whose command is likely to contribute

to improving written production.

Figure 8

Sample of verbs and semantic frames in SciE-Lex

Discourse functions Semantic Frames

presentacion | objetivos | informacién que proporciona SCiE-Lex

FRAME SEMANTICS

Show |50 v | entries Search:

Absorb Soaking_up
Accept Respond_to_proposal
Access Having_or_lacking_access
Accomplish Accomplishment
Account for Justifying, Explaining_the_facts
Accumulate Amassing
Activate Change_operational_state
Add Cause_to_be_included
Address Speak_on_topic, Resolve_problem
Adopt Adopt_selection
Affect Objective_influence
Agree Agree_or_refuse_to_act
Aid Assistance
Aim Purpose
Allow Preventing or letting
Alter Cause_change
Analyse, analyze Scrutiny
Appear Becoming_visible
Apply Using
Argue Evidence, Communication
Arise Coming_to_be
‘4 »
10
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Figure 9
Verbs that evoke the frame “Evidence” in SciE-Lex
~

Discourse functions Semantic Frames Lex info
presentacion | objetivos | informacion que proporciona SciE-Lex
FRAME SEMANTICS

Show [50 | entries Search:

4 FRAMES s

Argue Evidence, Communication

Contradict Evidence

Demonstrate Evidence, Reasoning

Imply Evidence

Indicate Communication, Evidence

Prove Evidence, Reasoning

Rule out Deciding, Evidence

Show Evidence, Reasoning, Cause to perceive
Suggest Evidence, Statement, Evoking

Support Evidence, Taking_sides, Supporting

Showing 1 to 10 of 10 entries (filtered from 315 total entries) 4 Pre ext

3. Making Use of SciE-Lex to Assist the Production of Biomedical Texts

As already stated, SciE-Lex was developed with the primary aim of helping Spanish biomedical scientists to use the
correct lexicogrammatical patterning of non-technical words and to conform to the conventional collocations used in
the biomedical discourse. Consequently, it was of paramount importance to evaluate both the adequacy and the
effectiveness of the tool to assist the production of biomedical texts in English. To this end, SciE-Lex has undergone a
thorough revision process among experts in the lexicographic field. It has been tested by a range of targeted users,
whose feedback has provided a first-hand account of the usefulness of this lexicographic tool.

First of all, SciE-Lex was trialled by a group of lexicographers from the University of Barcelona (4), the
University of Lleida (1) and a tutor from the English for International Students Unit at the University of Birmingham,
predominantly working on the area of applied linguistics. Regarding their L1, two participants in the trial were L1
English speakers, and the others were either L1 Spanish speakers (1) or L1 Catalan speakers (2).

They were all provided with some information about both the macrostructure and the microstructure of SciE-
Lex, as well as the different stages involved in the dictionary-making process (see Verdaguer et al., 2013). A preliminary
version of the online demo of SciE-Lex was made available to all participants at

http://www.ub.edu/ gre]ic/ demo/index.html and they were requested for a short online report upon consultation of

the tool.

Bearing in mind that we were especially interested in testing the usefulness and the user-friendliness of the
information included in SciE-Lex, raters were asked to give their opinion about the relevance of the information
contained in the microstructure of the database and the manageability of the tool, on the one hand, as well as identify
its strengths and any other issues in need of improvement, on the other.

As illustrated in Table 2 below, the report covered four main areas, namely: lexicogrammatical information,

11
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phraseological information, translation equivalents, and style refinements. Some headings were supplied to help experts
focus their qualitative comments and to ensure that key areas of concern were addressed. However, experts were also
encouraged to write about any further insights into SciE-Lex that could be provided.

Table 2
SciE-Lex Experts’ Report

Morphological variants

Patterns of occurrence

List of collocates

Lexicogrammatical information
Examples of real use

Usage notes

Other comments

Use of phraseological units (lexical bundles)

Adequacy of discourse functions

Examples of use

Phraseological information
g Textual distribution information

Usage notes

Other comments

Naturalness

Translation equivalents Accuracy of equivalent terms
Other comments
Strengths

Style refinements Weaknesses

Suggest ways of making the dictionary more suitable for intended users

Regarding lexicogrammatical information, experts highlighted the appropriateness of including information
about the combinatorial patterning of each dictionary entry. Their comments stressed the relevance of providing
phraseological combinations that are highly illustrative of the prototypical phraseologies of the health science discourse
(i.e., biology, biochemistry, and medicine, mainly). This point stood out as one of the strong points of the tool since it
was thought that SciE-Lex aims to cater for intended users of the dictionary. Actually, some of the raters’ comments
suggested that potential users who could benefit from SciE-Lex would be primarily health scientists who need to publish
their papers in English, as well as translators of scientific texts. This finding was extremely reassuring as the tool was
thought to be helpful for both encoding and decoding purposes.

The fact that each lemma in SciE-Lex is associated with an equivalent term in Spanish, rather than a definition,
was also regarded as a strong point of the tool, because equivalent terms help users focus on a given word meaning at
a time, which is particularly useful to disambiguate polysemous entries. For instance, the adjective free may be used
with the meaning ‘without cost’ (Sp. gratuito) as in They were allowed free access to water or with the meaning ‘not held,
tied, or fixed to somewhere’ as in Free steroids could be detected. Likewise, the translation equivalents used in the database

were labelled as natural choices in Spanish.
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The incorporation of collocational information was regarded as one of the main strengths of SciE-Lex since it
covers the most prototypical contexts of occurrence of each search time, which are illustrated by corpus-based
examples and thus intended users are faced with natural examples characteristic of the health science discourse, which
have been extracted from the same type of journals users would be sending their manuscripts to.

Similarly, experts also welcomed the inclusion of notes that clarify and fine-tune certain uses, since they are
considered to be a great help to the users when deciding. For example, whether a given noun is more frequently used
in its singular or plural form:

Figure 10
Example of a note of usage in SciE-Lex (1)

The collective data produce
strong evidence that.

> En origen, el plural latino de "datum" (= dato). Cada vez con

més ﬁ"ccucncia se cmplca con \'Cl"bOS €n singular.

or whether a verb is more commonly found in a passive construction, to name but a few examples:

Figure 11
Example of a note of usage in SciE-Lex (II)

We developed a model
based on the kinetic data obtained.

> Las construcciones pasivas no finitas son muy frecuentes: "data
presented”, "data (not) shown", "data collected", "(un)published data"...

Supplementing dictionary entries with lexical bundles was expected to be another remarkable feature of the
tool, as corroborated by experts. They valued positively the fact that the access to information about lexical bundles
access was twofold; that is, they can be searched for by the link to the headword they are associated with or by discourse
function. The information on lexical bundles was also considered to be very thorough as it contains the following
features:

a) morphological information (i.c., inflected forms),

b) corpus-based examples that illustrate each bundle,

¢) information about their most prototypical discourse functions,

d) their most frequent distribution across the health science paper (see Figure 4).

Most comments from the experts stressed the fact that the section on lexical bundles would definitely help
intended users of the tool be acquainted with other possible ways of expressing their ideas, and with the section(s) of
the research article where a given bundle is more likely to be found.

Concerning the weaknesses of SciE-Lex, experts, after thorough revision of the tool, highlighted a few issues

that could prove challenging for users and that needed some revisiting. First, they pointed out the convenience of

including more examples in each dictionary entry, since not all word combinations are illustrated by means of a corpus-
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based example. Although it is true that, unlike paper dictionaries, SciE-Lex is not constrained by space limitations, the
reason behind this lexicographic decision lies in the fact that, bearing in mind that all examples come from already
published articles, it was agreed that only one example would be selected to illustrate each colligation.

Some other comments referred to the fact that some meanings are missing in polysemous words, but this is
because only those word senses found in the HSC (reference corpus) were included; that is, SciE-Lex entries were
restricted to the prototypical word meanings that users of the tool were likely to be using in their publications.

Last but not least, some experts suggested that the inclusion of a search box in the tool would certainly provide
users with searching capabilities, which is going to be adopted in for future updates of SciE-Lex.

The outcomes of the experts’ reports have positively contributed not only to improving the tool, but also to
validating the main aim of SciE-Lex, which was primarily “conceived as a response to the lack of reference tools that
include contextual information on the lexicogrammatical patterning of non-technical terms frequently used in the
scientific domain.” (Laso et al., 2019, p. 45).

As mentioned above, SciE-Lex has also been tested with targeted users in order to check its validity and
usefulness as a tool, as well as to examine its pedagogical benefits for the biomedical community writing in English for
research publication purposes (ERPP) (Cargill & Burgess, 2008; Laso et al., 2019). To this end, four rounds of “Writing
for Publication” workshops have been conducted by Laso & John at the University of Barcelona (during the years 2014,
2018, 2019 and 2020) and addressed to a group of biomedical researchers from leading research institutions, such as
the following: CRESA-Centre de Recerca en Salut Animal (UAB-IRTA), a public foundation created in 1999 to conduct
research on animal health; the Institute for Research in Biomedicine (IRB-UB), a world-class research centre devoted
to understanding fundamental questions about human health and disease; and the Institute for Bioengineering of
Catalonia (IBEC-UB), a research centre whose purpose is to carry out interdisciplinary research of the highest
international quality level which helps to improve health and quality of life and generate wealth.

These workshops have also stressed the fact that further corpus-informed studies on the pedagogical
applications of lexical resources are needed, so as to contribute to a thorough understanding of the challenges faced by
non-native English-speaking writers of specialised discourses. Additionally, these workshops have allowed participants
to familiarise themselves with SciE-Lex through a series of exercises and with formulaic language typical of the health
science discourse. This experience has, consequently, served the purpose of helping participants get a better chance of
having their manuscripts published in high impact international journals (Laso & John, 2017, p. 152).

Opverall, “Writing for Publication” workshops have undoubtedly showed that SciE-Lex can be used to improve
draft biomedical research articles from a lexicogrammatical point of view. They have also provided a strong indication

of the benefits of L2 English writers being able to recognise the formulaic patterning of biomedical discourse.
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Conclusion
This paper has provided detailed information about SciE-Lex, a resource tool aimed at assisting with the efficient
production of published biomedical discourse. Spanish scientists need to master the language if they want their research
to reach an international audience. This linguistic competence refers not only to lexicogrammatical issues, but also to
the phraseological conventions and the typical characteristics of the language used by their discourse community.

The development of SciE-Lex has involved application of the Pattern Grammar framework (Hunston &
Francis, 2000) to health science discourse. An analysis of the patterns associated with general terms in biomedical
discourse (Verdaguer et al., 2013) called attention to the fact that, in addition to resources that provide
lexicogrammatical and discourse features of general English, further tools are required to suit the needs of specialised
discourse communities (see also Hunston, 2008 and 2009). The SciE-Lex tool provides non-native English-speaking
writers with the prototypical use of lexicogrammatical patterns of non-technical words, as well as the conventionalised
phraseological characteristics of their discourse community. This is particularly relevant in scientific discourse, since
the more acquainted health science researchers are with the written conventions of their research field, the better
chances they will have to produce phraseologically competent texts and thus to get their results published in
international settings.

The shortage of dictionaries and reference tools providing information about the use of non-technical terms
and their preferred phraseologies in biomedical English justified thus the need for SciE-Lex. It is our hope that the
dissemination of the tool coupled with the publication of this paper and further editions of “Writing for Publication”

workshops will serve to inspire further investigation on useful writing resources to assist ERPP across disciplines.
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