Collocational Analysis of Life Science English (1)
— Lists of common collocates of possibility, probability, implication,

involvement, absence, presence, evidence —
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Introduction

The aim of this paper is to illustrate how certain English words are typically used
in the life sciences and in so doing to help Japanese researchers, as learners of English,
to gain insight into the common collocates for each word. Traditionally, language
learners have been advised to refer to grammar books and dictionaries in order to
improve their language skills, but this has not always helped to raise their level of
proficiency. The former bias toward grammar has led to the belief that natural sentences
can be created solely on the basis of syntax and arbitrary vocabulary selections. As a
result, learners have tended to focus their attention on acquiring as many independent
words as possible without regard for their particular patterns and collocations. This
traditional perspective, however, has been discredited by more recent research in the
field of second language learning, which has shown, on the basis of empirical evidence,
that words do not function in isolation but are co-selected with other words to produce
meaning (Howarth, 1998; Hunston & Francis, 1998; Partington, 1998; Sinclair, 1991,
Stubbs, 2001).

In this respect, native speakers have a far deeper appreciation than second language
learners of the range of meanings a word may have, its typical collocations, and the
contexts in which it may be used. On the other hand, since most Japanese learn English
as a foreign language, they tend to have little chance to use it in their everyday life.
What they singularly lack is sufficient exposure to the target language in natural settings,

and what they plainly need to learn is how each word is actually used in particular
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contexts (Kirsner, 1994). Unless learners have been exposed to a significant amount of
authentic English, they will have considerable difficulty in distinguishing natural
sounding collocations from deviant ones (Pawley & Syder, 1983). This can be a
hindrance to clear communication and may cause problems when writing an academic
paper (Lennon, 1998). Given the actual conditions under which Japanese learners are
studying English, with relatively little exposure to natural English, it is unrealistic to
expect them to develop native-like intuition regarding English usage. ‘

In view of this, it is not surprising that Japanese researchers tend to produce
erroneous English expressions in their writing such as high possibility (e.g., there is a
high possibility that the patient will suffer from severe side-effects) and o study about
(e.g., to study about the functions of the kidney). In many cases, these expressions are
not considered problematic by nonnative writers because they are unaware that high
does not collocate with possibility and that study is generally used as a transitive verb
and should not be followed by a preposition. If they were familiar with common
expressions involving study or possibility, they might refrain from inserting the
preposition about after the verb study or using the adjective high to modify the noun
possibility. The problem is that most Japanese learners of English have insufficient
information concerning which lexico-syntactic patterns and expressions are natural and
common in particular contexts. There is therefore a need for systematic guidance on
how words interact with other words to form particular meanings. Language learners
should have more opportunities to encounter the typical linguistic forms and structures
of academic discourse and learn to recognize which words frequently co-occur in

academic writing.
Collocations

Words are not purely independent entities in that they derive their meaning in
association with other words in the co-text (Beheydt, 1987, Leffa, 1998). A sound
knowledge of typical lexical patterns and collocations is therefore an essential
component of linguistic proficiency. The study of lexical relations, however, has
received relatively little attention in English language teaching in Japan, where the
focus has been on the rote learning of long lists of English vocabulary with little

consideration given to their typical patterns of use. This has had an adverse effect on
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nonnative writers in that they tend to make vocabulary selections that are inappropriate
in particular contexts. The resulting expressions will sound unnatural to native speakers
and may affect intelligibility to a certain extent. Unfortunately, Japanese learners of
English are generally unaware of their tendency to use non-standard expressions in their
writing. They assume they can produce an English sentence by simply applying the
syntactic rules they have been taught and do not realize how certain words have an
affinity for each other whereby some words may occur together while others may not.
In fact, there are regularities in the way in which words co-occur as a result of certain
constraints or preferences that affect language choice in discourse in a systematic way
(Sinclair, 1997; Stubbs, 2001). Accordingly, words are not picked at random but are
selected in accordance with certain co-occurrence restrictions that greatly reduce the
possible lexical choices in any given context. Words therefore depend on their relations
with other words to communicate meaning.

Moreover, rather than individual items acting alone, words may be considered as
part of a lexical phrase in which the various lexical items work together to produce a
single overall meaning. That is to say, words are interdependent and share their
meanings with certain other words in the co-text. This type of co-selection means that
words are in effect chosen together and, in cases where they are closely dependent, they
form, as it were, a single choice (Sinclair, 1991). A word is therefore not an independent
unit with a fixed meaning but an item that contributes meaning as part of the realization
of the phrase as a whole. In the majority of cases involving restricted collocations,
language learners have to know in what contexts and to what extent the individual
constituents of a collocation may co-occur with other lexical elements. They have to
know how the choice of one word conditions the choice of other words. It is therefore
not simply a matter of learning collocations as fixed units, but of knowing how they can
recombine with other lexical items in certain contexts (Sinclair, 2004). It is essential,
therefore, that Japanese researchers have opportunities to enhance their awareness of the
collocational patterns that conventionally appear in academic discourse and to develop

greater accuracy and fluency in using them.
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Academic Writing

Japanese researchers need to know in what ways certain language patterns and
word combinations are actually used by native speakers to realize particular meanings.
Such information about use in an academic context is certainly an important resource
for language learners in mastering the conventions of academic writing. This is
especially true in the case of collocations since research has shown that learners’
knowledge of English collocations does not measure up to their knowledge of general
vocabulary (Bahns & Eldaw, 1993). In observing the stylistic conventions in academic
writing, as well as making appropriate grammatical and lexical choices, language
learners also need to know how to use collocations appropriately if they are to
communicate in an effective manner. In this regard, the use of non-standard collocations
is considered a serious impediment in that it may distract the reader’s attention away
from the quality of the research being reported (Howarth, 1998). It is therefore
necessary to encourage learners to become more sensitive to this crucial aspect of
communicative performance.

The selection of appropriate co-occurring items is an essential feature of standard
academic discourse. A broad knowledge of its typical lexical patterns and phraseology is
necessary to ensure clear and concise language use (Hunston & Francis, 1998). It is
therefore important for language learners to be able to manipulate the various
collocations that are commonly used in academic writing. They also have to be made
aware of the existence of lexical and/or grammatical restrictions on co-occurring items.
Such information on which words typically co-occur and the contexts in which they
may be used is vitally important if they are to become more proficient writers (Weinert,
1995; Wray & Perkins, 2000). Furthermore, since not all collocational phrases can be
successfully paraphrased, a knowledge of collocations is an essential part of academic
writing. Attempting to paraphrase a more conventional academic expression may simply
produce a labored and awkward version of something that could be expressed much
more succinctly and effectively by using a ready-made lexical phrase that is commonly
accepted in academic discourse. Although such attempts at paraphrasing may be
grammatically well-formed, they may diverge from native speaker norms and result in a
loss of clarity and communicative effect (Martin, 1984). There is therefore a need to

provide nonnative writers with detailed information on the key lexical items and
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common collocational patterns that are typical of their field of research and that they

require when writing their academic research papers (Ohtake & Morren, 2001, 2003).

Limitations of Dictionaries

Dictionaries for second language learners have progressed greatly in line with the
development of large-scale corpora of authentic English and the corresponding
advances made in data-processing software. However, they still suffer from a number of
defects. When a dictionary is used as an aid in writing, the information it contains has to
be reliable and clear. Language learners have to know which words or expression to
select in order to convey a given meaning appropriately and with precision. However,
owing to limitations of space, the information contained in a dictionary has to be
compressed into a small number of lines that are insufficient to give detailed
illustrations of typical usages in various contexts. It may also be difficult for learners to
sift through the various discrete meanings listed for a particular word and decide on the
appropriate one without the benefit of various samples of actual use. In this respect, a
dictionary seldom provides sufficient guidance as to how these meanings may be
differentiated from each other. Furthermore, information concerning common syntactic
patterns of a word used in a particular sense may be lacking or hard to access (Nesi,
2000; Ohtake & Morren, 2002). Information on the selection restrictions governing a
particular word may not be explicit, thereby leading to the use of inappropriate or
unacceptable collocations in learner writing. In fact, nonnative writers often lack
knowledge of a given word’s syntactic patterns or its collocational and stylistic
constraints. In particular, they have little information on how each word is normally and
typically used in different contexts since they rarely pay attention to lexical relations
when learning vocabulary. It is therefore necessary to provide information that will help
learners to formulate more precise expressions in speech or writing that accurately
convey their intended meanings.

While some modern learner dictionaries contain considerable information on
lexical patterns and collocational usage, this is often overlooked by learners who tend to
focus on only a small fragment of the definition (Miller & Gildea, 1987; Nesi & Meara,
1994). The dictionary’s effectiveness is therefore reduced in that learners are content to

consider only the most accessible part of the definition and ignore other potentially
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useful information. In particular, learners are inclined to use dictionaries merely as a
reference for basic information on spelling and meaning rather than for information on
usage and collocation (Harvey & Yuill, 1997). They therefore remain generally unaware
of the associative values of words and of how they combine in particular ways to
produce a given meaning. Consequently, it is difficult for them to avoid using
inappropriate collocations in their writing. In this regard, errors are found to occur more
frequently in cases where a particular word has a restricted range of lexical collocations.
This results largely from learners neglecting to apply the relevant grammatical and
collocational information presented in the dictionary entry. In other cases, however, they
are unable to derive the necessary information on collocational patterning when this is
lacking in the dictionary entry. For the most part, therefore, they still tend to view words
in terms of fixed meanings and continue to study these meanings in isolation. In this
respect, it is important for nonnative writers to understand the ways in which words
relate to other words in the co-text and how they each work together in particular

combinations to produce meaning.
Corpus Linguistics

Advances in corpus linguistics have led to the collection of vast quantities of
language data and provided insights into lexical collocations and recurring patterns of
usage (Sinclair, 1991; Willis, 1990). As a result, it has become possible to more
accurately identify the linguistic conventions and constraints of language on the basis of
empirical evidence. This has led to a clearer appreciation of how language is actually
used rather than how language is perceived to be used. As such, there is no longer any
need to rely on intuition and guesswork in formulating linguistic descriptions in that
accounts of language behavior are based on actual samples of language in use.

Extensive information about lexical relations can now be accessed by using various
text-retrieval software. Such a focus on lexical relations has shown that words interact
with each other not in random clusters but in a clearly principled way. Knowledge
relating to the context and frequency of occurrence of lexical items may help increase
the linguistic sensitivity of language learners by providing new insights into language
structure and use. In this way, they may realize the importance of referring to corpus

evidence for guidance and no longer rely simply on dictionaries and reference
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grammars. They can thereby expand their search for appropriate forms of expression by

examining and interpreting the immense amount of useful data that corpora provide.

Computer Concordances

Concordance software allows for the retrieval and arrangement of a vast amount of
language data so that patterns are more easily discerned. As such, it is now possible to
derive information on language use in a far more meticulous manner than before. Rather
than viewing individual words and phrases as discrete units of meaning, we can now
examine them in accordance with their various patterns and uses as they appear in
concordance lines of typical language contexts. Focusing on multiple instances of a
word’s phraseological patterning is an efficient and cost-effective way for language
learners to find solutions to their linguistic/communicative problems (Cobb, 1997).
Such an objective way of examining language behavior is also likely to lead to greater
precision in their writing. In particular, it is important for language learners to have a
thorough knowledge of the more common English words since these words (rather than
the more uncommon ones) often express different senses depending on the particular
pattern in which they appear. Moreover, it is these commonly occurring words that often
appear in idiomatic expressions which are difficult to paraphrase successfully. They are
therefore indispensable items that appear again and again in various contexts and carry
the main patterns of the language. If learners are to avoid using stilted and awkward
expressions in their writing, they would do well to focus on the various uses of these
common words and the contexts in which they are found.

In this respect, the use of corpora and concordance techniques may provide more
accessible information on collocations and the selection restrictions that govern them.
Nonnative writers may thereby come to avoid collocational mismatches by examining
multiple examples of words that tend to co-occur. Through exposure to regularly
recurring patterns, they may become more sensitive to the ways in which words
combine with other words to produce particular meanings. Certainly, statistical analyses
showing the frequency and collocational patterns of any given word used in life-science
papers would be very useful for Japanese researchers when writing academic papers. In
this way, we may ensure that the language presented to them will closely correspond to

their particular language requirements.
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Practical Applications

In general, corpora have been used as a source of descriptive insights concerning
the facts of language and have offered more explanatory power than the traditional
reliance on intuition and introspection. Language researchers have discovered linguistic
facts that have never been recorded before and have been able to refine their
understanding of language. At the same time, corpora have also been used for
pedagogical purposes and are gradually playing a more active role in the language
classroom. Certainly, with access to corpora becoming simpler and the development of
easy-to-use concordance software, such technology is having more of an impact on
language teaching and learning, as can be seen on our Internet site (http:/Isd.pharm.
kyoto-u.ac jp/ja/service/weblsd/index.html). In this respect, the quality of linguistic
evidence offered by concordances is in some ways superior to that obtained by
dictionary consultation. Language learners may use them in various ways to arrive at a
better understanding of lexical items, their recurrent features, and their patterns of use.

In particular, learners are encouraged to discover for themselves how the language
works, rather than rely solely on teacher explanations or on information extracted from
reference books (Johns, 1991). Through the use of concordances, learners can see how
words interact with other words to create meaning and how meaning changes according
to the phraseological patterns they form. This highlighting of various lexical patterns in
a concordance is a radical departure from the rather dry, abstract explanations given in
pedagogic grammars. By examining and interpreting the patterns that appear in the
concordance lines, learners may become more sensitive to how meanings are formed
and be better able to manipulate the particular patterns of language that are of relevance
to them. By studying various samples of use, they may come to notice recurrent patterns
of language (Schmidt, 1990) and come to recognize the typical contexts where these
patterns appear. Furthermore, by discovering patterns of language for themselves, they
may be able to retain the information more effectively as a result of more active
language processing (Altenberg & Granger, 2001).

A major concern is also how such activities may be integrated into regular
classroom routines, and in what ways they may be exploited by teachers and learners
respectively ((Thurston & Candlin, 1998; Tribble & Jones, 1990). Certainly, care should

be taken to focus on the particular collocations that are relevant to learners’ needs and
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that may be of some benefit to them. In particular, it is useful to select key words that
they tend to find problematic. In this regard, information on frequency may help in
determining which particular lexical items should be focused upon in the classroom.
Representative samples of frequently used contexts will provide learners with sufficient
comprehensible input to help them understand the syntactic and collocational properties
of words. In this way, they may be encouraged to self-correct and thereby reduce the
number of habitual errors appearing in their academic English writing (Makino, 1993;
Todd, 2001). With sufficient attention and subsequent practice, learners may then come
to assimilate common patterns found in written academic discourse and use them when

writing their own research papers.
Data Collection and Corpus Analysis

In 1993, we embarked on a project — the Life Science Dictionary Project (LSD
Project) — in which English abstracts appearing in international medical research
journals were collected through the publicly available on-line MEDLINE database. The
initial aim of the collection was to compile a genre-specific English corpus (LSD
Corpus) and then to create an electronic bilingual dictionary (Engllish-Japanese and
Japanese-English) with a particular emphasis on frequently appearing general and
technical terms in life-science fields. The LSD Corpus now contains approximately
144,000 abstracts published in distinguished life-science related journals around the
world and consists of over 31 million running words. This corpus can be regarded as a
valid source of authentic English materials because the articles and abstracts published
in such eminent journals as Nature and Science are known to have undergone a rigorous
review prior to publication with regard to both content and language.

The collected data have been recorded in a versatile relational database and
subjected to statistical analysis. This has led to the compilation of an electronic
English-Japanese/Japanese-English dictionary, WebLSD, which is available to the
public on the Internet (http://Isd.pharm kyoto-u.ac.jp/). The up-dated version of the
electronic dictionary currently contains 39,790 entries of English terms with Japanese
translations and definitions, 26,000 sample sentences for 5,100 words, and 938,000
records of concordance for 9,500 words.

Some of the most frequently used words in the LSD Corpus have been selected for
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inclusion in this paper. The particular words taken up here are possibility, probability,
implication, involvement, absence, presence, and evidence. For each word, we have
provided a list of common collocations that includes information about the frequency, a
Japanese translation, and a sample sentence when it is considered useful and relevant.
The collocational patterns introduced here are noteworthy in that most of them cannot
be classified simply as an idiomatic expression or set phrase, so that they provide
language learners with information not usually found in marketed dictionaries. On the
surface, the list may just look like a miscellaneous assortment of arbitrary word patterns,
but a closer look will reveal that it is a very useful collection of information concerning
the lexical items (verbs, nouns, adjectives, prepositions) with which a given word
commonly collocates and, in the case of a noun, which article is commonly used or
which of the two forms, plural or singular, appears more often. This kind of information
is particularly important for Japanese learners of English because they are often
confused about how to properly use articles, singular/plural forms, or how to find
common collocates or natural expressions.

Owing to the nature of the computer analysis, related items sharing the same form
are classified as one word, so that no distinction is made between the verb form study
and the noun form study. In addition, homographs are not differentiated and are treated
as one word. However, in some cases, the collocates shown in the tables should provide
some information concerning the part of speech of a given item, which may help in the
identification of any homographs that appear. Furthermore, some of the data shown in
the tables may look redundant, but we believe that such redundancy will not be a
hindrance in the exploration of the meaning of a particular lexical item. Instead, it may
help language learners to deepen their understanding. For example, in the case of
articles and prepositions, which habitually present great problems for nonnative writers
in terms of their interpretation and use, grammatical explanations are often inadequate
in helping them to avoid erroneous decisions in the selection of a correct article or
appropriate preposition in their writing. We have therefore intentionally included
instances of articles and prepositions with each entry word. By examining the various
samples of articles and prepositions appearing in the tables, language learners may

come to recognize their proper uses and confirm their understanding.
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How to Read the List

The format is explained by using the following sample list:

English Japanese Frq. PubM_ID Sample
implication* NS 2,854
implication =0k 152
implications =k 2,702
Note HERIK THEHLNAZENAEEMIZZ L, REIZETLIERIZEH -
1tthe implications NS 414
2lan implication XSS 8
3jimplications for ~DT-¥HD 1,599 11499504This approach should have significant
LS future <implications for> dental
research.
4implications for the~MDFH3E 59| 10725728This neonatal immune bias has
development of DI=DHDE important {implications for the
S development of> vaccine ---
17have @2 ~DI=HD 918 10199733The findings <have potential
implications for e implications for) islet transplantation
as well as

Ist Column: (Note) The information given here is based on the analysis of the
LSD Corpus and collocational patterns of the entry word, and is expected to
help learners of English to gain insight into a given word. This is meant
primarily for Japanese learners and is therefore written in Japanese in order to
make it more accessible for them.

1st Column: (1, 2, 3 ...) A number is given to each entry in sequence.

2nd Column: (English) In the uppermost line(s) above Note, a head word and its
related form(s) of word(s) are given. The asterisk mark (*) stands for a lemma,
or a head word. The at-mark sign (@) followed by a number stands for the
maximum number of words that can be inserted.

3rd Column: (Japanese) The Japanese equivalent or translation is given.

4th Column: (Frq.) Frq. stands for the frequency of each entry.

SthColumn: (PubM_ID) PubM ID stands for the ID number of the
accompanying sample sentence, by means of which the original abstract can be
identified on the PubMed (http://www.ncbi.nlm. nih.gov/entrez/query.fcgi?db
=PubMed).

6thColumn: (Sample) This column shows a sample sentence for the entry
collocation. In some cases, no samples are shown when a similar entry contains
a sample sentence from which readers can easily infer a sentence or expression
containing the entry collocation.
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It is hoped that the following statistical analysis of the LSD corpus will assist
Japanese researchers in gaining further information concerning common collocations
for frequently used words in the life sciences. Furthermore, crude as the information
listed in the tables may appear at first glance, we trust that this paper will be well
received by Japanese researchers because of its special distinction in providing
information on word frequencies relating to words appearing immediately before or
after a given lexical item. In this paper, we present the statistical data as they are, hoping
that such first-hand information will help to facilitate the acquisition of common
expressions relating to each word.

From the initial stages of data collection, we have aimed at making the best use of
corpus analysis to help Japanese researchers in writing academic papers in English. So
far, we have succeeded in producing the previously mentioned electronic dictionary as
well as gathering useful sample sentences and concordances. Because of space
limitations, we are unable to include in this particular paper each and every word we
have analyzed. We are, however, planning to continue to publish further reports in the
same format, making this paper the first report of its kind in this series.

In the meantime, we hope that the lists of collocations introduced here in this paper
will help bring about better technical English writing among Japanese researchers, and
ultimately pave the way to the publication of an innovative and practical book on
common collocational patterns in English after all the lists have been unified and
completed. Finally, in providing a Japanese translation for each English word or
expression, we have made every possible effort to ensure accuracy. However, we cannot
be certain that the translations are completely free from error because of the specialized
character and complexity of the various life science disciplines. There may therefore be
some minor discrepancies that evaded our scrutiny and in such cases we sincerely ask
for our readers’ indulgence, and would be grateful if they would inform us of any

shortcomings that they may find.
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