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ABSTRACT

This thesis is a pedagogically-motivated study. It deals with the teaching of English (E.S.P) at university
level, and more particularly English for Science and Technology (E.S.T).

The present study was conducted at the Department of Biology of the University of Oran. It aims to
investigate the context in which the language course takes place, and to explore the scientific discourse used
by this community using a corpus-based approach.

An investigation of the discourse community under study is explored through the use of questionnaires. The
data were analysed both for explicit information and implicit perspectives. Based on the evidence gathered,
this research offers useful implications to English language teaching, focusing mainly on the reading skill,
and proposes a task-based teaching to training programmes for effective participation of new membersin the

discourse community.

A detailed analysis (based mainly on ‘collocation’ and ‘colligation’) of a corpus of biology texts which the
learners were reading during their academic courses, is done using two methods: One manual and the other

computational. The findings show occurrences of language patterns through concordancing .

Language teachers are provided with useful guidelines as to how they can provide prospective students of a
particular academic community with an experience in acquiring fundamental concepts of their discipline

before they become members of their target community.

The present research makes a potential contribution to the study of the English language (E.S.P.) by
examining closely both the lexis and the grammar of one specific genrei.e. scientific journa articles utilising

computerised technology.

The thesis consists of six chapters. ‘Chapter One’ establishes the research area by introducing the research
guestions with reference to a specific scientific community. ‘Chapter Two’ deals with the review of the
literature of the two concepts, namely ‘discourse community’ and ‘discourse anaysis, related to this
research. ‘Chapter Three' describes the English teaching/learning context through questionnaires study.
‘Chapter Four’ specifies the corpus for a manual analysis. In ‘ Chapter Five' a computational analysis of the

same corpusis done using concordancing. ‘ Chapter Six’ covers the pedagogical implications.

Keywords. Discourse community; scientific discourse; genre; concordancing, collocation, colligation;
computational analysis; corpus-based approach; task-based teaching/learning.
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Glossary of terms used in concordancing literature

ASCII (American Standard Code for Information Interchange): A common character set
supported by al computers, representing 128 English letters, numbers, and
symbols.

Collocate: place side by side; a collocation of aword shows words appearing frequently
near it.
Collocation: The co-occurrence of lexical items.

Colligation: The co-occurrence of grammatical classes.

Concordance: It gives access to many important language patterns in text.
Concordancer: A computer programme to do the task of concordances.

Corpus: acollection of texts, from a specific source or field (e.g., medicd, literary, etc.) in
the form of a single computer-readable file.

Corpora: plural of corpus.

Corpus-based Approach: Approach using a corpus in a single computer-readable file.

KWIC (Key Word In Context): acommon option for displaying search results for text
databases. For a concordance, the search term appearsin the centre of each line, in

coloured or bold text, with the surrounding sentence context to the right and | eft.

Node: The ‘node’ or the ‘node word’ isthe word that appears in the middle of the screen in

alist of concordances. It is the keyword.

Span: The measurement, in words, of the co-text of the node (- 4 to theleft / + 4 to the

right)

Synoptic Profile: It calculates collocations for all itemsto the left and the right of the node
for aspan of 4 x 4.

Tokens: The running words in the corpus.
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GENERAL INTRODUCTION

“Learning is not finding out what other
people already know, but is solving
our own problems for our own
purposes, by questioning, thinking and
testing until the solution is a new part
of our life.”

(Handy, 1990: 50)

The primary concern of this research is the present and future development of the Algerian
society. The particular focus it takes is the role of language in that development, more

particularly that of English as the language for international communication.

In Algeria, considered as an “emerging” nation, there is much hope invested in science and
technology to answer issues facing this country to move into “modernity.” Therefore,
scientific communities feel more concerned by the acquisition of a language that will
enhance this mutation, and more and more Algerian researchers believe that the
“normalisation” of the teaching of English would be a fundamental contribution to these
objectives.

Since its independence in 1962, a number of decisions related to language teaching policy
have been taken in Algeria. Therefore, Arabic is used as the language for national identity
and integrity. But, like many other newly independent and developing countries in Africa,
Latin Americaand Asia, Algeria needs aworld language to be in contact with the world’s
latest technological and scientific information which is essential for economic

development.
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Algeria has reckoned that the goals of economic and commercial development cannot be
achieved through the national language aone. Therefore, for Algeria to gain membership
in the world community and compete effectively on the international scene because of
globalisation (as for example joining the World Trade Organisation in 2007, and other
organisations), students should be well-initiated in English to meet their own needs and the
needs of the national education which aims at economic and commercia development.

In Algeria, the teaching of the different components is done through English in few
ingtitutions only e.g. I.A.P.(Institut Algérien du Pétrole in Arzew and Boumerdes) and
[.N.E.L.E.C. (Institut National d’ Electronique in Boumerdes). In other institutions, English
is taught as a foreign language from primary to university level. At university level, it is
taught as a main subject to students majoring in the ‘ English language and literature’ at the
Department of English. It is also taught as a compulsory subject in the form of E.S.P
(English for Specific Purposes) in all science and socia science institutes at undergraduate

and postgraduate levels.

Throughout the world, on a macro-scale, there has been a growing demand for English
courses to provide both undergraduate and postgraduate students with the kind of skills
they require in order to pursue their studies ( English for Academic Purposes) to reach a

more advanced level of performance.

On a micro-scale, scientists (professionals) and science students (students still getting
initiated in their field of study) need to achieve areasonable level of reading competencein
English as much of the material they haveto read is published only in this language.

Therefore, it is important for Algerias future development (both socially and
economically) that scientists (who aready master Arabic and/or Berber, and French) be
properly educated in English (E.S.P) to become accepted members of the international
scientific community. To meet these needs, appropriate courses should be designed for

students at university level.
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There is, of course, an increased number of courses for teaching E.S.P. commercially
designed for different groups of learners. These courses might be suitable to some groups
of learners and unsuitable to others, because either the audience aimed at is not the same or
the purposes to reach are different. This means that an E.S.P. course designed for French,
Spanish or even for other Arab students could not be suitable for Algerian students for
different reasons: language and cultural backgrounds, schemata, and so on.

In Algeria, the teaching of English (E.S.P) in science and engineering faculties is often
done by either language teachers or sometimes by subject-specialists. The teaching of
English to science students by either a language teacher only or a subject-specialist only

(instead of the collaboration of the two) may cause learning problems.

A long practice in the field i.e. teaching engineers and technicians in the oil industry,
doctors, etc., enriched me professionally (through contact with different colleagues, finding
out about teaching methods and techniques and applying them), and prompted me to
undertake this research as it urged all of us (as teachers) to be up to date with what is

happening in the world as far as teaching E.S.P. is concerned.

However, this same experience made us notice some pedagogical mismatch in terms of
teaching / learning practices of the English component: the teaching syllabus, or the
teaching methodology, and so forth, leading to an inadequacy between the stated objectives
and the actual practice.

In Algeria, designing a syllabus for science students has long been based on teachers
intuition and common sense, sometimes even without assessing the real needs of the
students. While designing E.S.P syllabuses, teachers used mainly ‘E.S.P concocted texts
(i.e. texts generated for English teaching purposes, instead of ‘authentic texts'). Also, some
syllabuses have focused on grammar only and others on lexis only. Therefore, focusing on
one area of language teaching at the expense of the other may lead to an inefficient English
language training and a growing sense of dissatisfaction. In this research, we aim to avoid
taking such arisk.
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Theme of theresear ch

The principal objective of this research is to dig into the nature of the problem of
inefficiency of language training programmes in a particular Algerian community in
tertiary education, namely that of biologists, with the purpose of undertaking a remedial
action.

Our aim is to gain insights that may help in the revision of the pedagogical methods and
curricula so that English should not remain for long as just a subject on the timetable, but

become a resource which the student can use.
Therefore, the research framework will deal with two concepts :

a) the notion of ‘discourse community’ in reference to the teaching/learning practices
of the English language, and how this latter affects the development of the

discourse community under study, and the Algerian society as awhole; and

b) ‘Discourse analysis, the description of how the English language functions in
extremely specialised scientific texts, in order to consequently develop an

appropriate teaching methodol ogy.

In order to achieve this purpose, we have selected one specific scientific community
(undergraduate biology students) studying at both Arabophone and Francophone
Departments at the University of Oran, in their third and fourth years of study (reasons for
such a choice will be given in ‘Chapter One’). These students studied all their subjects in
the primary and secondary schools in Arabic. They studied French as a first foreign
language and English as a second foreign language, with a few exceptions, those who
studied German or Spanish. They then had three semesters ( two semesters in the third
year and one semester in the fourth year) of English study at the department of biology.

The aim and objectives of the English course at the biology department (as stated by the
ingtitution ‘the university and departments’, and the Ministry of Higher Education) is to
train students to become able to read scientific texts written in English in their own

discipline. This specialised reading objective is necessary at the writing-up stage of their

4
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projects, i.e. mémoire. The end-of- course project in biology (i.e. the mémoire) is seen to
be performing a socia function because it “provides evidence to examiners of a
candidate’s suitability for the award of a degree’” as stated by Thompson about the
doctoral theses (2001:4), and to climb up the social ladder afterwards.

This research aims to develop a methodology to help the students read quickly and

efficiently. To reach such an objective, the research follows arational progression.

We first started by the description of the community under study (the biologists) and
showed how this latter could form a discourse community by applying the twelve criteria
(Swales six criteria, and six management science elements summarised in the acronym
‘CATWOE’), as we are primarily interested in managing English language teaching /
learning in the classroom. For that, two questionnaires were designed.

One questionnaire addressed the teachers of English at the biology department to find out
what teaching methodology is used by both kinds of teachers i.e. language teachers and
subject-specialists teaching English.

As one of the characteristics of E.S.P. courses is the importance placed upon meeting the
specific needs of the learners to establish the target tasks they need to be able to perform,
the other questionnaire addressed students to find out what their real needs (not those
assumed by their teachers and/or institution ) for learning English are, what difficulties
they have met and what suggestions they could make to improve the English course, to be
in a better position for the preparation of appropriate teaching materials.

The results of the preliminary needs analysis showed the students’ real needs and unveiled
the problems met by students while learning English. They also provided the motivation
for formulating the research questions which will be introduced in ‘Chapter One’ and
investigated throughout this study. It seems from this needs assessment that a revision of
the English course at the Department of biology is necessary in order to locate where the
attendant inefficiencies lie in order to suggest improvements.
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Motivation for the study
The primary motivation for the study is pedagogic. The am is to reach a richer
understanding of the nature of the scientific texts read by Algerian biology students, in

order to improve the quality of the English course.

As the English course at the biology Department consists mainly of developing the reading
skill of the students, the results of the needs assessment specified the type of scientific
literature the students need to read to get the necessary information in their subject-
discipline. According to the students, they mainly need to read scientific journa articles.
These were selected to form a corpus which will be analysed to find out how the English
language functions in these extremely specialised texts. Therefore, two kinds of language
analyses of this corpus of texts are done in ‘ Chapters Four and Five' . The first analysisis
guantitative and it is done manually to show what lexical and grammatical structures are
used in the whole corpus.

The second approach undertaken in this research is the use of computer technology in
order to make the texts tractable for analysis. The texts are indexed on a computer to
identify particular features, and then to quantify and analyse the different instances with
the use of concordancing software. This computational analysis, using a specific computer
programme called ATA (Aston Text Analyser), is both qualitative and quantitative. It is
complementary to the first analysis because as Biber, Conrad and Reppen state in this
direction * corpus-based analysis should be seen as a complementary approach to more
traditional approaches, rather than as the single correct approach.” (2000: 9)

In this research, the analysis consists of selecting representative content-words (as nodes)
in the form of nominal compounds because these were perceived by students as
impediments for their text comprehension. The computational analysis is based on a
concordance-based approach which shows the content-words in their near environment
(collocation) i.e. what items ( lexical or grammatical) precede or follow the node, because
“the goal of corpus-based approach investigations is not simply to report quantitative
findings, but to explore the importance of these findings for learning about the patterns of
language use.” (Biber, Conrad and Reppen, 2000: 5)
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The am from using a computational analysis is to discover those elements that would
remain hidden with other methods, and to complete the manual analysis. The findings of
both analyses will be dealt with in * Chapter Six.’

As a language teacher, | do not aim to teach biology content-discipline. The selection of a
biology corpusis used as atool to reach the objectives of this research related to the need
of students having to read authentic texts, and to show how language is used in these

extremely specialised texts.

Therefore, identifying and analysing the third and fourth year biology students needs
forms the basis for the teaching of the reading skill: for developing a relevant
methodology, selecting appropriate classroom tasks and developing suitable evaluation
procedures.

Resear ch Questions

The problem stated in the *General Introduction / page 3 (the teaching of English based
on teachers intuition, use of ‘E.S.P concocted texts', focus of the syllabi on one area of
language ‘grammar’ or ‘lexis at the expense of the other), and the relatively little genre-
analytic research into scientific discourse dealing with both grammar and lexis, prompted

me to undertake this research.

There is quite a good deal of research into scientific texts dealing with either the grammar
or the lexis (but not with both), e.g. Tarone et a. (1998), Gunawardena (1989), Hanania
and Akhtar (1985), Salager (1984), Wingard (1981), Bartolic (1978), Herbert (1965) and
Barber (1962). As yet, there is very little study of complete texts which shows both the
lexis and the grammar of scientific discourse.

The present study aims to fill this gap. It attempts to deal with the study of both the
grammar and the lexis of scientific discourse, i.e. the discourse of biology, based on
evidence (data collected from the manual and computational analyses).
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In this research, the first question involves finding out about how the teaching / learning of
the English course is done in this particular community, in order to locate the attendant
inefficiencies. It is essentia to anayse the teaching / learning situation to be able to

suggest solutions to existing inefficiencies.

The second research question is related to the English language itself, not only as being too
sophisticated (language of science), but also because of its position in the teaching/

learning Algerian programmes (as third or fourth language, after Arabic/Berber + French).
The third research question will focus on the suggested teaching methodol ogy.

Hypotheses or ‘Anecdotal Evidence

The methodology most adapted to probe this problem has to answer the specific aspect of
this investigation. Indeed, the present study has to be exploratory in orientation, and as
such hypotheses are not plainly stated, and subsequently tested.

The role of quantitative analysis using corpus-based approaches goes beyond the
guantitative patterns observed empirically and makes suggestions as for the functional
interpretations explaining why the patterns exist. Therefore, it is generaly admitted that
corpus-based approaches work as quantitative measures that may confirm the truth of
intuitive extrapolation or ‘anecdotal evidence’ (Biber, Conrad and Reppen, 2000:3). It isa
fact that most of the process implemented is an exercise of verification and confirmation or
invalidation growing out of other kinds of investigations. One may say that this type of
processing is nothing but an attempt to transform an *anecdotal evidence' into a hypothesis
to be statistically illustrated, not demonstrated.

ThesisOutline

The present thesis consists of six chapters:

Chapter One establishes the research area. It gives an overview of the foreign language
teaching policy in Algeria. It then focuses mainly on the teaching of English, and the
underlying reasons for introducing it in Higher Education together with the problems
related to it.
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The chapter states the research problem and introduces the research questions with
reference to a specific scientific community used for a sample study.

Chapter Two deals with the review of the literature of the two concepts related to this
research namely ‘discourse community’ and ‘discourse analysis.’

The first part gives the definition of the notion of ‘Discourse Community’, and it then
specifies the discourse community characteristics with reference to the community of
biologists.

The second part is devoted to discourse and genre analyses as our students (as learners) are
concerned with reading scientific textsin their own discipline.

‘Discourse’ is the element through which these learners interact. Therefore, definitions and
examples of discourse and genre analyses in E.S.P are given, and the description of one
specific genre of concern to our students, i.e. biology journal articlesis done.

Finally, the chapter ends by specifying the research methods that will be used in * Chapters

Three, Four and Five.’

Chapter Three is concerned with the first concept of our research i.e. discourse
community, and it deals with the assessment of the English course through the analysis of
two questionnaires (one for the E.S.P. teachers and the other for the students).

Theam s to find out how the discourse community under study is organised in terms of
English language teaching / learning practices.

It also highlights the students' reading problems and strategies, and specifies the type of

discourse and the genre used by Algerian biology students.

The second concept underlying our study i.e. discourse analysis ‘How does the English
language function in extremely specialised texts' isinvestigated in two separate but related
chapters (Four and Five).

Chapter Four gives a detailed manua analysis of the biology corpus, thus showing the
different lexical and grammatical structures that constitute the biology discourse, and
unveils aspects of complexity of this discourse represented in ‘lexical density’ (in the form

of nominal compounds) and ‘ grammatical metaphor’ (use of nominalisation).
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Chapter Five deds with the computational analysis of the same corpus used in ‘ Chapter
Four’. It is complementary to the analysis done in ‘Chapter Four’. A concordance-based
study of 100 most frequent lexical itemsi.e. content-words (nodes) in the form of nominal
compounds (NCs) is done, thus showing collocation of recurrent and important items
(what language items follow or precede the nodes). The chapter ends with the presentation
and analysis of the data obtained from the concordance-based study.

Chapter Six is devoted to the pedagogical implications. The data obtained from both
analyses in ‘ Chapters Four and Five' will be used as an input for the suggested task-based

methodology which also uses concordancing.

The *General Introduction’ has brought to the fore the suggested points to be discussed, in
this research, one after the other in the successive chapters.

10
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CHAPTER ONE

STATEMENT OF THE PROBLEM AND CHOICE OF COMMUNITY

1.1 Introduction

Scientists, in Algeria or elsewhere, form a discourse community that needs to update its
knowledge by reading the most recently published information in the scientific field. The
latest information available is amost al written in English. It is claimed that 80% of the

world’s scientific production is written in English.

The present research focuses on ‘ discourse community’, as access to societal power for the
discourse community under study is through education and technology, based mainly on

familiarity with the norms of the written language of scientific discourse.

Therefore, it is important for Algeria's future development that scientists be *‘properly’
educated in English to become accepted members of the international scientific

community.

Scientists need to be ‘properly’ trained in English because English occupies the third
position (after Arabic and French) or fourth position (after Arabic, Berber and French) in
terms of language instruction in Algeria, and inappropriate or inadequate language training

programmes could impair the efficient and effective development of the country.

An overview of the foreign language teaching policy seems to be necessary in order to
state the research objectives. | do not aim to give a detailed description of the national
language policy, but to deal with those points that would be of relevance to this research.

In Algeria, a independence in 1962, the foreign language issue was deat with in the
following way.

12
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1.2 Overview of theforeign language teaching policy

Like many former European colonies, independent Algeria has had to deal with problems
of choosing which language(s) it had to encourage its citizens to learn. Besides Classical
Arabic (Al-fusha) taught as the first language and as the language for national identity and
integrity, other languages (second and foreign) were to be taught as part of the new
language planning policies and practices of the post-colonial era. The foreign language
teaching policy seems to have been influenced by two main factors. historical and

economic.

1.2.1 Historical factors
In 1962 When Arabic was declared the national and official language, French remained

the provisional officia language before the completion of the arabisation process.

1962-71 period witnessed the bilingual instruction (Arabic and French) as a transitory
phase before the achievement of total arabisation. At this period, French was considered

asasecond language. After this period, and as Djité clearly describesiit:

By 1971, a ‘ systéme-ponctuel’ (a step-by-step system) was adopted.
According to this system, all subjects were arabized at a given
level one year at a time. By 1974, the entire public school system
was arabized and French was taught only as a foreign language in
the third year [of the primary school.] (Djité, 1992:21)

At this period, French became the first foreign language.

French played and is still playing its role as it is still taught from primary to university
level. From 1993 to 2004, French was introduced in the fourth year (instead of the third
year) of primary school (age 10). In 2004-2005, French was introduced in the third year of
primary school. Then, in 2005-2006, it was introduced in the second year of primary
school. In May 2006, the Minister of Education, Mr Benbouzid, declared that French will
be introduced again in the third year of primary school in the academic year (2006-2007).

13
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This ‘swing of the pendulum’ i.e. the teaching of French at primary school (once in the
third year , then in the second year, then in the third year again), sometimes without even
justifying such a policy, seems to be decided without any previous planning and shows a

real improvisation.

The Ministry of Education seems to take decisions without any analytical work as regards
the linguistic, social and economic factors, and that long-term planning (or even short-term
planning) is not part of their plans.

This kind of decision-taking and lack of long-term planning would obviously affect
everyone in the society: the teachers, the pupils (with al the increasing number of drop-

outs), the textbook designers, the pupils parents, etc.
Miliani clearly summarises such apolicy when he states that:

changes are always conceived in a limited and localised stage
of the system, never as part of a whole where transformation at
a level may have impacts on others. Besides, decisions for
change seem to come out of the blue. The idea of long-term
planning, of thinking in terms of decades, is something that

decision-makers do not seemto be capable of.(Miliani, 1996: 8)

At university level, French is taught to students mgjoring in the ‘French language and
literature’ at the Department of French. French is still the medium of instruction in the
Medical Science Faculty (Medicine, Pharmacy and Dentistry) as well as in the different

engineering faculties (computer science, civil and electrical engineering).

The teaching of Berber ‘Tamazight' was introduced in ‘Primary School’ in 1993-94, but
was discontinued. It will be reintroduced in the fifth year of ‘primary school’ and in the

second year of ‘secondary school’, in 2006-2007, as part of the new education reform.

The teaching of other foreign languages (English, German, Italian, etc.) was introduced in

the second year of the Middle school. Students could choose to study the foreign language

14
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they wished if different foreign languages were taught in the school where they studied.
The teaching of English (as a foreign language) is provided in al schools in Algeria (in
cities and villages), whereas the teaching of other foreign languages was provided only in

the main cities like Algiers, Oran, Constantine, M ostaganem, €tc.

1.2.2 Economic factors
As Algeria s wealth of oil and gas was growing, Algeria needed to develop the oil and gas
industry as well as other industries. To develop the industry, the Algerian people needed to
be trained to cope with the new techniques of the new technologies. Therefore the Algerian
authorities had to take further decisions as to which foreign languages they had to
introduce in the educational system.

Classical Arabic isused for national unity as a prerequisite for political stability and thisin
turn can enhance economic prosperity. To reach economic prosperity, Algeria needed a
language to play that role because Arabic (the language for identity and integrity) could not
do that. Ager observes:

The Arabic language itself needed change and development, it
had not been used in advanced scientific and technological
spheres for it lacked many of the needed terms and expressions
in which to describe processes, inventions and procedures

applicable to a modern society. (Ager,1984: 6)

Therefore, French was used instead, in many different fields. As Djité (1992) put it “the

knowledge of French was seen as a guarantee to socioeconomic well-being.”

However, nowadays, even French cannot play fully that role, as amost all scientific
information is published in English (as stated previously). The French scientists themselves
have to write their work, or part of it, in English if they want it to be worldwide used. So,

in Algeria, students are increasingly encouraged to take the learning of English more
serioudly than in the past because of its even greater importance vis-avis French, as a

language for wider communication in the scientific and technological spheres.
15
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1.3 Roleand Status of the English languagein Algeria

At independence, French was given importance (for reasons explained in ‘Section 1.2.1"),
and English was only the second foreign language after French. Changing attitudes began
to be noticed in the 1980s (with the advent of the ‘Ecole Fondamentale’ as will be
explained later). From this period, English began to be given greater importance than
French as a medium of learning, especially at university level. The role of English in
Algeria has been that of a second foreign language and has been taught from grade 8 (age
14) to both levels of university education (undergraduate and post-graduate), with the aim
of enabling learners to benefit from ‘external experiences and contemporary cultures.’
(Fetni, 1987: 10).

In the 1990s, English gained more ground. In 1993-94 English was introduced for the first
time in Algeria in some primary schools. Pupils (age 10, at the fourth year of primary
school), or rather the pupils parents, had to choose for their children between English or
French as a first foreign language. But this ‘dual’ foreign language teaching at the primary
school was discontinued as it did not have much success, and only French remained on the
timetable.

In attempting to define the role that English playsin the educational system, | shall haveto
briefly present the school levels at which English is taught.

1.3.1 English at school-level
In Algeria, English is taught in the Middle and Secondary Schools at different levels, and

in all streams (literary, scientific and technical teaching).

1.3.1.1 English in the Middle School
During the period of ‘Enseignement Généra’, pupils in the Middle Schools (Collége
d Enseignement Moyen ‘C.E.M’) had the possibility to choose English as a foreign
language or any other foreign language such as Spanish, German, Italian or Russian, in
addition to Arabic as first language and French as a second language or first foreign
language. The teaching of foreign languages was introduced in the ninth year of education

(age 15).
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The status of the English language has changed since the 1980s. The foreign languages
mentioned above have been gradually replaced by English. Since the creation of the *Ecole
Fondamentale', English has been the only foreign language taught and has been moved to

second rank next to French. It isintroduced in the eighth year of education.

For the other foreign languages (Spanish, German, Italian, etc.) they were not taught
anymore in the middle and secondary schools. As the Minister of Education® stated in an

interview in 1992,

As regards the other foreign languages such as Spanish, German
or Italian, a new policy would be put in use for their re-
implementation i.e. ‘redynamisation®. For this purpose, contacts

are being taken with the foreign embassies. (El Watan, 1992)

1.3.1.2 English in the Secondary School

English istaught in secondary schools during the three years of education in all streams.

In the literary stream, English is compulsory and is taught for 4 hours a week (2 sessions),
together with another foreign language (Spanish or German) that the students choose. The
‘coefficient’ of English in this stream is three (3). In the scientific stream, English is
compulsory and it is the only foreign language taught for three hours a week (two
sessions). The ‘coefficient’ in this stream istwo (2).

As part of the new education reform (March 2006), a new schedule for teaching English in
the secondary schools has been developed where the numbers of teaching hours as well as
the coefficients have been changed because of the new ‘ Architecture’ of the Baccalauréat.
There will be six main branches for the ‘Baccalauréat 2008’ : Foreign Languages, Letters
and Philosophy, Experimental Sciences, Mathematics, Technica Mathematics, and
Management and Economics (Le Quotidien d’ Oran, 2006:09). The number of teaching

hours and the coefficient of English have increased in some branches thus showing the

Lu S agissant des autres langues étrangeres telles I’ espagnol I'allemand ou I'italien, une politique nouvelle

serait mise en application pour leur redynamisation. A cet effet, des contacts sont déja en cours avec les
ambassades étrangeres.” (in EI-Watan, 1992)

2 *Redynamisation’ : Thisisadiplomatic formulation to say that the teaching of these languages will be
implemented again.
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importance given to English by the Algerian authorities. The number of teaching hours and
coefficients are as follows:

- Foreign languages: 5 hours aweek / Coefficient 4;

- Lettersand Philosophy : 4 hours aweek / coefficient 3

- Experimenta sciences and Technical Mathematics: 3 hours a week / coefficient 2,

but in the third year of secondary education the coefficient is 3 for both branches,
- Mathematicsand Management / Economics: 3 hours aweek / coefficient 2.
( Teaching Department of National Education, March 2006)

1.3.1.3 English at university level
English is taught as a main subject to students maoring in English at the Section of
English of the Department of Anglo-Saxon Languages ( Faculty of Letters, Languages and
Arts) which aim isto train students mainly for ateaching career (in Middle and Secondary
Schools), or for post-graduate studies for a university teaching career or research, as well
as for working in other economic sectors either state-owned (SONATRACH, Mohilis) or
private (Djezzy, etc.). The Section of English has always counted the biggest number of
students in the four years of study, as compared to the other departments of foreign

languages.

The table below gives the total number of students in the different foreign language
departments of the Faculty of Letters, Languages and Arts of the University of Oran - Es-
sénia. Thefigures givenin Table 1.1 have been almost the same for the last five years.

Department Number of Students
English 1380
French 1280
German 352
Spanish 323
Russian 66

Table 1.1: Number of studentsin language departments (2005-2006)
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The curriculum of the English degree includes language modules (Grammar, Phonetics,
Conversation, Written  Expression, Reading Comprehenson and Listening
Comprehension) and content modules such as Linguistics, African Literature and
Civilisation, American Literature and Civilisation, and British Literature and Civilisation,
together with T.E.F.L and Educational Psychology in the fourth year to prepare students
for their teaching career.

Englishisaso acompulsory subject (not amedium of instruction) in al science and social
science ingtitutes of Higher Education at both undergraduate and post-graduate levels.
English is taught in these institutes in the form of E.S.P. ( English for Specific Purposes).
By E.S.P., we mean English taught to a group of learners for academic or professional
purposes. In Algeria, the purpose is to help students have access to academic scientific and
technological information in English publications and contribute to international meetings
and conferences in order to avoid isolation from new discoveries and university standards.

E.S.P. is aso incorporated as an option into the ‘Linguistique Appliquée Magister
programmes (post-graduate level) at the three main universities of Algiers, Oran and

Constantine.

Three E.S.P. Centres (run by the Algerian Ministry of Higher Education and the Overseas
Development Administration ‘O.D.A’ in London) were set up between 1988 and 1994 at
the universities of Algiers, Oran and Constantine, and the objectives of which were
agreed upon by the Algerian authorities, and summarised by the former British Cultural

Attachéin Algiers, asfollows:
1) To promote the use of English in tertiary level establishments so that it can become
atool, for further academic purposes and an effective means of assisting Algeria’s

economic and commercial development;
2) To help raise the status, orientation and objectives of E.S.P. in Algerian tertiary

level establishments so that it may become a viable part of the higher education

curriculum in key priority areas;
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3) To help Algerian cadres in key priority areas to benefit from postgraduate training
and research in Britain.

Therefore, between 1988 and 1994, English language teaching programmes to prepare
students for the IELTS (International English Language Testing Services) exam were
delivered every year, for one year, to students from science institutes who got scholarships
from the Algerian government to go abroad (United States of America, Great Britain and
Canada) to further their studies. Unfortunately, this training course was discontinued
because of the events that took place in Algeria during the period called ‘la décennie
noire’, literally meaning ‘the black decade’ (the 1990s).

1.3.2 Theteachingof E.S.P.in Algeria
In Algeria, English is considered as a means for achieving scientific and technological
development and its present introduction in different sectors attests to this.
E.S.P. courses are provided in different ingtitutions such as I.A.P. (Institut Algérien de
Pétrole), I.N.E.L.E.C. (Institut National d Electronique)., and the C.P.E (Centre de
Perfectionnement de I’ Entreprise) funded by SONATRACH ( a state-owned oil company)
whose aim isto train its staff to become able to use English in different contexts.

1.4 Reasonsfor teaching Englishin Algeria
As English has never been the medium of instruction in Algeria (except in few institutes as
the L A.Pand I.N.E.L.E.C ), we can group the reasons for teaching English in Algeriainto

two:

1.4.1 English asthe language of science and technology
English is considered as the language of science and technology because most of the
scientific literature is either originally writtenin English, or is translated into English.
Hayane® (1989) stressed this reason when he said,

3«sa partir de 1923 une partie des Algériens s était mise a voir dans les langues étrangéeres
un moyen de progreés et de communication avec le reste du monde, apres 1962 les autorités ne
leur accordérent qu'un crédit d'utilité limitée a la science et a la technique moderne. »
(Hayane, 1989:45)
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From 1923 part of the Algerians had started seeing in the foreign
languages a means to progress and communication with the rest of
the world; after 1962 the authorities only assigned them a
functional status limited to science and modern technology.
(Hayane, 1989: 45)

According to Taeb Ibrahimi (a former Algerian Minister of Foreign Affairs), to develop
science and technology in Algeria, we need to master English. He stated that “science and
technology need English.”* (1976:32)

However, English is a code which is mastered only by a small fraction of the society, and
the achievement of its generalisation is conceivable only if the necessary conditions are
satisfied. The provision of these conditions is pertinent to avoid falling in the same *vicious

circle’ of students' failure followed by drop-outs.

Therefore, the development of the Algerian society is crucially dependent on an efficient

and effective command of the English language.

1.4.2 English asasubstitutefor French
Thisis clearly stated in an official document® which reads that:

The generalisation of the teaching of English should be considered
as a substitute for French. (Teaching Services, Ministry of Higher
Education, 1986)

This is so mainly because of its freedom from ‘colonia connotations in Algeria As
Treffgarne (1994) put it,

..... renewed emphasis on arabisation in Algeria since 1990 has
affected the role of French as the medium of higher education,

“« Lascience et latechnologie ont besoin d’ anglais .» (Taleb lbrahimi, 1976 : 32)
® « La généralisation de I’ enseignement de I’ anglais doit étre examinée en termes de substitution & la langue
francaise. » (Direction des Enseignements, Ministére de |’ Enseignement Supérieur, 1986)
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rather than English. In addition to its freedom from colonial
connotations, the dominance of English as the language of science
and technology has accentuated its less emotionally charged
function as a language of wider communication. (Treffgarne,
1994: 7)

The Algerian Minister of culture, as quoted by Taleb Ibrahimi (1976:164) also emphasised
the importance of using English because it has no colonia connotations when he stated that
‘parce que I'anglais est sans aliénation politique.” This means that the objectives of
teaching English to Algerian university students is a desirable end, especialy in the
situation whereby pre-university education is largely arabised while science and

technology in the world islargely anglicised.

The problem of this research will be discussed after examining the current model of
education and its attendant inefficiencies to see how these can affect the learning of

Englishin Algeria, particularly for science students.

1.5 Thecurrent model of education and its attendant inefficiencies

The broad objectives of the current model of education have been explained in *Section
1.2/ Overview of the foreign language teaching policy’ and may be described as consisting
of statements of desirable ends for educational practices.

Practices consist of means that are assumed realised ends. It is in these means where the
inefficiencies attendant to the current model are located.

In this study, two main educational ends (i.e. objectives) are isolated and their attendant

inefficiencies of the means used to achieve them are discussed one after the other.

151 Objectivel of the current model of education: E.S.T
The objective of the gradua replacement of French by English in Algeria (as stated in
‘Section 1.4.1') is to help learners access information fundamental to their subject-
speciality in science and technology, as it is claimed that most scientific literature is
published in English.
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But in practice, redlity is quite different. Arab® observes:

The objectives assigned [to the teaching of English] are rarely
reached because of the quantitative and qualitative deficiency,
as well as the instability of the staff teaching in this field; to
these difficulties are added the non-existence of appropriate
pedagogical techniques and methods and the chronic absence
of books and other didactic tools. (Arab, 1990)

This was also emphasised in the official document which reads:

Such a substitution is not obviously possible in the short and
middle terms. It implies a total reorganisation of the teaching of
languages at primary and secondary levels, and would
consequently be confronted to a shortage of teaching staff and
problems of availability of didactic tools.” (Teaching Services,
Ministry of Higher Education, 1986)
Furthermore, in spite of the fact that “ 40% of the national budget was devoted to
educational and vocational training as by the mid-seventies” (Djité, 1992), considerable
problems have accompanied the arabisation of primary and secondary education, and

democratisation of primary education. According to Bennoune:

In 1977-78, of 100 pupils enrolled in primary schools, 20
would drop out before the end, and 40 would fail to pass the
examination for the certificate of primary education ( and

therefore would not be allowed to stay at school).

® «Les objectifs assignés [a |’ enseignement de I’anglais] sont rarement atteints en raison de
I’insuffisance quantitative et qualitative, ainsi que de I’ instabilité du corps enseignant dans ce
domaine; a ces difficultés s ajoutent I'inexistence de techniques et méthodes pédagogiques
appropriées sans parler de I'absence chronique de livres et autres supports didactiques. »
(Arab, 1990)

"« Unetelle substitution est & I’ évidence irréalisable & court et moyen terme. Elle implique en effet une totale
réorganisation de |’ enseignement des langues au niveau primaire et secondaire, et se heurterait de ce fait a
des obstacles d’ encadrement et de disponibilité de supports didactiques. » Direction des Enseignements,
Ministére de I’ Enseignement Supérieur, 1986)
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Thus,
....0f the remaining 40 pupils about 18 would be admitted to
high schools, 16 of which would be candidates for the

baccalauréat examination. (Bennoune, 1988: 227)

and as a result, “The pass rate was 25 percent in 1978-79. This meant that only 4 out of

100 would have the chance to go to the university.” (Ibid)

Whereas the arabisation of primary and secondary education was dictated by the demands
of a wish to increase access to education and reduce €litism, it is obvious that this policy
had also resulted in “the absence of qualified teachers, adequate textbooks, laboratories,
and even classrooms’, in that “ the quality of education was impaired, a fact that
undermined particularly the scientific and technical option.” (Bennoune, 1988: 223).

It is not the fact of using Arabic that affected the quality of teaching / learning, but
because the prerequisites, sine qua non conditions for such an educational decision were

not available.

In the same line of thought, Miliani finds that,

The democratisation of primary education that is a shift from
highly selective and competitive, to a stage where it became
considered as an inalienable human right for the benefit of all,

.. was not also supported by the pedagogical, didactic and
human resources necessary to provide a quality education for
all. (Miliani, 1996: 7)

This mass schooling was aso accompanied by school-drop-outs which generated a new
phenomenon that affected the whole society. According to Miliani (1996: 7):

These drop-outs and other young unemployed who developed a
kind of anti-establishment attitude, became known as ‘hittistes

(those who lean on walls).
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Literaly, but essentially jobless, idle and available for delinquency, or the trip abroad.

Funnily enough, this situation induced as a corollary an increasing interest for foreign
languages, contrasting the debasement of learners for education in Arabic and akind of
under-evaluation of local cultural values. Indeed, French and English came to mean a
chance to go abroad, to have a qualification for ajob, and climb in the social ladder of life,
thanks to a‘decent earning.’

English, more than French, has supplied thousands of unemployed young Algerians with
dreams of a better life, not only because it represented the might of the Anglo-Saxon world
namely the U.S.A (the American Dream), but certainly, because it offered much wider
geographical horizons of fulfilling a career, as France became a more and more saturated

destination of emigration.

Another reason contributed to the growing passion for English, beyond the absence of the
emotional burden the recent ‘common’ or ‘shared’” history of Algerians, the French
language drags on. As France has in the past represented a place of emigration for
unqualified labour, physical human capacities were needed for low rated jobs left over by
the French. The English world required by necessity a minimum level of education, and
therefore the English speaking Algerian community postulating for emigration, tends to be
more and more qualified. This criterion gave a larger choice of destinations in the world,
including areas where English is the official language. This status, we are thinking of the
Arab and Asian worlds, gave Algerians ailmost the same linguistic competence as the local
populations of the host countries, and drastically increased needs away from French, back
to a non-native English community in which they found themselves competing with others,

with equal chance of getting afair deal of opportunities.

The choice of Arabic as an instructional medium and democratisation of primary education
would thus seem (for reasons mentioned above) to have resulted in the deterioration of the
quality of primary and secondary education. Inevitably Higher Education was aso likely to
be affected by these developmentsin primary and secondary education.
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1.5.2 Objective 2 of the current model of education: English as a substitute for
French.
As stated in ‘Section 1.4.2" English has been taught in Algeria as a substitute language to

French because of its freedom from colonial connotations.

The consequences of a real replacement of French by English at different levels of the
educational system (i.e. English as a substitute for French) may affect not only the
educational system, but the Algerian society as a whole. Such a decision will result in a

society :

Where French would still be used but in an inappropriate way,
and where English would be spoken only by a minority, in a
mediocre way, and quickly forgotten. (Kapil® 1989, in Slougui,
1993:3).

In aword “une anglicisation qui sera inévitablement sauvage’ (Arab, 1990), because the
linguistic vehicle chosen to facilitate development is the language in which Algerians do
not have efficient command.

My concern, if this is true, is that we need a description of the situation, a diagnosis of

problems and a prescription.

1.6 Statement of theresearch problem

Algeriais well aware that the economic and commercial development cannot be achieved
through the Arabic language as this latter itself needs change and development. To gain
membership in the world community and be part of this ‘global village' where mainly the
English language is used for such interchanges (economic and commercia), students
(especiadly those in science faculties / departments) should be well-initiated in English to
meet their own needs and the needs of the national education which aims at such

8 «oule francais sera encore parlé mais mal, et ou I'anglais sera connu de peu, de fagon
médiocre et bien vite oublié. » (Kapil, 1989, in Sougui, 1993:3).
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development. To meet these needs, appropriate courses should be designed for students at

university level.

However, and as stated in the ‘Genera Introduction’, designing a syllabus for science
students (in the different departments where English is not the medium of instruction) has
long been based on teachers' intuition and common sense. And as such, some syllabuses,
have focussed on grammar only and others on lexis only, using ‘E.S.P. concocted texts
(instead of authentic texts). Hunston et al. (1997) note:

It is common to see grammar and vocabulary as separate areas
of language teaching and learning. Many course books have
separate sections on grammar and vocabulary; syllabuses list
grammatical structures and key vocabulary items separately;
students are described as being ‘good at grammar’ but having a
‘limited vocabulary’, or vice versa; grammar and vocabulary
are often tested separately. (Hunston et al., 1997:208).

In science institutes in Algeria, the great maority of the teachers of English are language
teachers (newly qualified with a B.A. degree), and to a much lesser extent, English is
taught by few subject-specialists. As a result, we get two separate teaching methods: one

focusing on grammar and the other focusing on lexis.

1) Focus on grammar only: Most syllabuses for teaching / learning English in science
institutes were/are mainly based on teaching grammar for two main reasons:

a) Most teachers of English in science institutes were / are not members of the
scientific community, and as such they themselves did / do not master properly the
frame of referencei.e. the scientific lexis and concepts.

b) It is taken for granted that science students already master scientific lexis and
concepts.

This was true, to some extent, as ‘former Algerian students mastered French well and

this fact helped them in learning English. Much of the scientific lexis is the same in

both languagesi.e. French and English because they are Latinate names.
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The problem nowadays is quite different as science students are completely ‘arabised’

and their knowledge of French is quite low.

2) Focus on lexis only: In teaching the English component, subject-specialists focus more
on lexis and the explanation of experiments and processes, and as such ignore the teaching
of grammar.

Therefore, focusing on one area of language teaching at the expense of the other may lead

to an inefficient language training.

The methodology | would adopt to investigate this problem would be to answer the

following research questions.

1.7 Research questions

The results of the needs anaysis (done in ‘Chapter Three') provided the motivation for
formulating the research questions which will be investigated throughout this study. These
results show students’ dissatisfaction related to the English course. The students found that
they have not acquired much knowledge in their specific field because either the course
was not well-taught, or because they found the English language itself too sophisticated.

Therefore, the three questions that the present research addresses are:

1.7.1 How is the discourse community under study organised in terms of teaching /

learning practices ?

1.7.2 How does the English language function in extremely specialised discourse ?
a) How are concepts realised in biology discourse ?
b) What are the ways of expressing them ?

c) What grammatical structures do these concepts combine with ?

1.7.3 How can the research findings be dealt with in developing an appropriate
teaching / learning methodology for university science students ?
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In order to achieve this purpose, the community of biologists (undergraduate students at
the university of Oran) has been sel ected.

1.8 Choice of community (undergraduate biology students)

The research population profile (i.e. undergraduate biology students) is based mainly on
information collected through questionnaires and informal interviews of the Head of
Department, some teachers and the students. In this part, we try to give information on

how astudent becomes abiologist in Algeria by answering the following questions:

(1) What are the conditions for becoming a biologist ?
(i)  Where are the students of biology trained ?

(ili)  What future perspectives do these students have ?

(1) The conditionsfor becoming a biologist
In order to study biology in Algeria, students need to have their ‘Baccalauréat’ (science
stream) with agood mark in ‘Natural Sciences' at the Baccalauréat exam.
They, then, have to do afour- year course which includes a two-year common core course
and a two-year speciadity study (Biochemistry, Plant Biology, etc.), with English taught as
a separate subject.

The students have to attend biology lectures, tutorials and laboratory work (Travaux
Pratiques ‘T .P') in their respective departments (Arabophone or Francophone), with
English taught to help them access scientific information necessary for completing the
lecture knowledge or for using it in the ‘mémoire / project’ writing- up. The students have
to pass all their on-going exams and ‘the mémoire viva to be able to join the community

of biologists.

At the end of the four-year course, the students get their D.E.S. (Diplome d’ Enseignement
Supérieur). This is so a the university of Oran. In some universities (Annaba and
Mostaganem, for example), the biology course lasts five years, a the end of which
students get adegree of ‘Ingéniorat d’ Etat.’
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(i) The Department of Biology
The students follow their courses at the Department of biology / Faculty of Sciences. At
the university of Oran, the ‘Department of Biology’ (previously called ‘Ingtitut des
Sciences de laNature', then ‘ Institut de Biologi€') is composed of two main departments:
a) The‘arabophone department where biology istaught in Arabic; and
b) The ‘francophone department where biology is taught through the medium

of French.

For the former programme (1984 to 1997), each department runs courses in different
specialities (in the third and fourth years of study) as the tree-diagram below shows:

Department of Biology

Arabophone Department Francophone Department
B.P.C B.P.O B.P.C
Bio Micro Plant Animal Bio Micro  Genetics Plant Animal
Chemistry biology biology biology ~ Chemistry bjology biology biology

Figure 1.1: Specialities taught at the Department of biology

( ‘B.P.C’ stands for ‘Biologie Physico-Chimique and ‘B.P.O’ for ‘Biologie des
Popul ations Organiques’)

Figure 1.1 shows that ‘ Genetics' is taught only in the * Francophone’ Department, inducing
adiscrepancy in syllabus resulting from alinguistic difference, giving a privileged status to

the students of the francophone Department.
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The programme introduced in September 1997 (and which is still in practice nowadays)
shows few changes. The same specidities are dill taught in both departments
(Francophone and Arabophone). However the number of students in the Arabophone

department has decreased.

The total number of students at the * Department of Biology’ is 1700 for the academic year
2005-2006 (according to the ‘Vice-Doyen de la Pédagogi€’) and it is distributed as

follows:
a) First year: 530 students ;

b) Second year: there are 280 students registered at the Francophone
Department’ and ‘15 students at the Arabophone Department.” A
number in total contradiction with the objective of the nationd
education i.e. Arabisation of the educational system, and the number
of students in the arabophone department that was superior to the
number of students in the francophone department in ‘the fourth
year’ in the 1990s. In the academic years 1993-94 and 1994-95,

there were:
- 250 students in the Arabophone Department in the
four specidlities; and
- 230 students in the Francophone Department in the
five specidlities.
C) Third and Fourth years : 640 students.

There is aso a three-year course study caled ‘D.E.U.A’ (Diplome d Enseignement
Universitaire Appliqué) where English is taught as a compulsory component during the
three years. The number of students registered on this courseis 170 for the academic year
2005-2006.
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In 2005-2006, The L.M.D (Licence / Master / Doctorat) programme was introduced at the
Department of Biology for students in ‘Sciences de la Nature et de la Vie' (SNV). The
number of students registered on this programme in 2005-2006 is. 60 students;,

These figures could be represented in atable as follows:

Department of Biology
Programmes Number of students
D.ES 1470
D.EUA 170
LMD 60
Tota 1700

Table 1.2: Number of students on each biology programme 2005-2006

The content of the LMD programme in the first year (semesters one and two) shows the
different modules to be taught e.g. Animal biology / plant biology, chemistry, etc., together
with the introduction of the teaching of the French language (22.5 hours, each semester).
This is so because the students come with a completely arabised background, and the
teaching in the LMD programme is done in French.

In the second year (Semesters three and four), English is introduced (22.5 hours, each

semester) together with the other biology content modules.

The introduction of English in the LMD programme also shows one year void between the
secondary school and the university instruction. The same practice is followed in the
D.E.S. curricula (1984-1997 and 1997 to date ), where English is introduced in the third

year of university study , thus showing atwo-year void.

(i)  Thebiology students future perspectives
The students who graduate may:
- work in laboratories (state-owned or private), or in the agricultural
sector; or

- teach ‘Natural Sciences’ in secondary schools; or
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- teach at the university under the following conditions:
The students who are ranked the first of their department may undergo a national exam. If
they pass, they get scholarships to further their studies (to prepare their ‘Magister’) and
later, they can prepare their ‘ Doctorate’ .

1.9 Reasonsfor the choice of community

Five main reasons motivated the choice of this specific community.

(1) This community more than any other at university level relies on scientific data
that is almost entirely carried out through the English language; since even the
French community of biologists handles a good quality of English, and tends to

communicate outside the European world using this language.

(i)  The most sophisticated and fairly recent, updated discoveries in this field
are the result of the leadership of the U.S.A. and Great Britain because of the
huge amount of money they invest in this industry, giving an unquestioned role
of leadership.

As part of this research, in the year 1993-94, | listed and hand-counted all the resources
available in the ‘fourth year biology library’ at the University of Oran, and found out that
there were 175 books, magazines and journals. Out of these 175 documents, 136 were
published in English (i.e. 77.71 %)

(i)  The Instrumental value of English in a biology discour se community
In Algeria, in scientific education, it is agreed that the test of ‘membership’ is to write a
‘project/mémoire’, in the final year of study, in Arabic or French (in the Arabophone and
Francophone Departments respectively) using English language source material.
To become an accepted member of the community of biologists, students have to be able to
demonstrate the ability to read scientific literature written in English in their subject
speciality.
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Slougui (1993) attempted to study the instrumental value of English in a biology discourse
community in Constantine (Algeria) and found that citation patterns in Magister theses

written by Algerian students are distributed as follows:

- Arabophone theses. English is the prevailing language of citation as it
represents 88.9% of the total input. French, which ranks second, constitutes
9.02% of the total referencesi.e. 1% of the English citations. Arabic is amost
absent (2.79 %).

- Francophone theses: English is predominant (61.62 %), French partially
meets the francophone needs (37.94 %), amost half of the English input.
Arabic istotally absent.

This reason (instrumental value of English) is important as it shows that the
undergraduate students in both departments will aso need English in the future, if they
undertake post-graduate studies.

(iv) A personal involvement in the teaching of E.S.P. in general, and my short
experience of teaching English to this community, stimulated my interests and
provoked queries that gave to my pedagogical duties, challenging quality

determined by convex research activities.

The remedia function / objectives of this reflection will certainly boost experiencesin
this subject and bring in better approaches to the problems of ‘scientific English’

preoccupations.

v) Lack of research in thisfield
To the best of my knowledge, no study has attempted a detailed examination of the
‘biology genres’ written in English and read by biology studentsin Algeria, in order to find
out what difficulties these genres may present to non-native students of English in order to

suggest remedial work.
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- Hadj Moussa, (1998) in her Magister thesis, suggested a method for teaching
English to the students of biology. She reviewed the literature on discourse
analysis and examines the implications of some concepts of discourse analysis
for E.S.P teaching with specia reference to teaching the reading skill and

concludes by a sample lesson.

- Baka, in her PhD thesis (1989), analysed spoken biology texts in a native-
English environment. She used nine recorded biology lectures (of 43,000
words) given by native-British lecturers for first year undergraduate students at
the University of Aston. She then identified features of discourse organisation.

These experiences remain isolated attempts, and cannot provide us with a systematic
squaring of the whole field of research under investigation. My work may not pretend to do
amuch higher impact from this point of view. Nonetheless, it will put forward a query, that
may have some dtatistical degree of ‘truth’, and will represent a landmark for further

investigation to be implemented in the frame of aresearch programme.

1.10 Conclusion

‘Chapter One’ establishes the research area by defining the research problem in reference
to a particular academic discourse community i.e. the undergraduate biology students.

It states the research problem and objective, and introduces the research questions.

It specifies the community for study (i.e. the undergraduate biology students) as far as the
English language course is concerned and explains the reasons for such a choice.

We, then, described the community of biologists in genera terms. We showed briefly the
process through which, under normal conditions, a student goes in order to become a
biologist (i.e. from a neophyte to a member of the community of biologists).

‘Chapter Two’ tries to develop the notions of ‘discourse community’ and ‘discourse

analysis relating to this research.
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CHAPTER TWO

REVIEW OF THE LITERATURE AND RESEARCH METHODS

2.1 Introduction

Three elements are necessary for the description of the teaching / learning situation under
investigation: the participants (teachers and students), the place (the classroom) and the
institution (the department where the participants teach or study ). These three elements are
continually in contact and interact with each other (interaction between teachers and
students, and between students and their peers, in the classroom where the
teaching/learning takes place and which is part of an ingtitution, the Department of
Biology). They, thus, form a ‘microcosm’ represented in a ‘discourse community’ (the

scientific community) which interacts through * discourse’, and not through language only.

Therefore, and based on the research questions (in ‘Chapter One’), the theoretical
framework of this research is devel oped through two concepts:

1) The notion of discourse community
We shal describe the community of biologists through the notion of
‘Discourse Community’ because we stated in the ‘Introduction of Chapter
One' that *access to societal power for this community is through education
and technology, based mainly on familiarity with the norms of the written
language of scientific discourse’, this being the man objective of the
English language course; and

2) Discourse Analysis (the description of how the English language functions

in extremely specialised discoursei.e. Analysis of scientific discourse)

In this chapter, the review of the literature of these two concepts (Discourse community
and Discourse Analysis) isgiven, and the research methods are specified.
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2.2 The scientific community’s language impact on social communication

As alanguage is not studied in isolation but within a social group and / or cultural setting,
in this part of the research, we try to show how members of the scientific community
communicate with each other and what type of language they use among themselves.

We stated in the General Introduction that the aim of this study is to achieve a richer
understanding of the nature of the scientific discourse in order to improve the quality of
tuition for non-native speaker students who are preparing to write their
‘projectsymémoires’ and become active members of the society. Therefore, it is necessary

to explain the contextsin which this discourse is used.

As the scientific community is part of the society as a whole, | found it useful to describe
the notion of society before | describe the notion of ‘discourse community’, because it
seems, from some definitions, that the characteristics of a society apply exactly to those of
adiscourse community, the latter representing a smaller unit.

2.2.1 The notion of Society
Barakat ° (1986) sees society as being dynamic because:

a) A society livesin a continuum i.e. it changes continuously because of some
internal and external factors and forces;

b) A society is continuously developing;

C) Human beings are social and this means that they live and developin a
society through social interaction (and not in isolation from other members
of the society.) (Barakat, 1986:29)

To Barakat's definition, we can add Thom's (1972) mainly because his description of
society includes other notions useful to the description of the discourse community under
study. According to Thom, a society is‘ametabolic form’ when he notes that,

° The author’s trandlation from Arabic.
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Une société est une forme métabolique d'abord parce qu'elle survit
aux individus qui la constituent; il y a un flux permanent d'individus,
constamment renouvel és, qui assurent la permanence de la forme
Sociale. (Thom, 1972:318)

Thom, then carries on stating that,

De plus, il existe entre ses membres une interaction continuelle
qui assure la stabilité de la forme. Cette interaction peut souvent
se matérialiser par une circulation de complexité, d'information a

traverstout le corps social. (1972:318).
Thom'’ s definition is three-fold:

a) According to his view, a society is a metabolic form because there
isaconstant renewal of members of this society.

This notion of member renewa is useful for the development

process of the society and of the discourse community, and is

therefore possible only under normal conditions .

This point is further emphasised by Thom when he describes the global form of a species
(i.e. theindividual). He said :

Il'y a lieu de lui [the global form|] associer la totalité des
mécanismes stabilisateurs qui assurent, en des conditions
approximativement normales, la multiplication de I'espéce.
(Thom, 1972:161).
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Le Corbusier'® makes similar observations when he states that ‘ existence’ is ‘occupation of

space’ in:

Prendre possession de |'espace est le geste premier des vivants,
des hommes et des bétes, des plantes et des nuages,
manifestation fondamentale d'équilibre et de durée. La preuve
premiere d existence, ¢ est d occuper |'espace.

(Le Corbusier, in Thom, 1972)

b) Moreover, there needs to be interaction between the members

maintaining the stability of thisform.

c) That this interaction often materidlises as a circulation of
complexity, of information, through the social body. Not only is
the element of member renewal important but there also needs to
be interaction between the members to maintain the existence of

the discourse community.

This interaction is often done through the circulation of information either socialy,
through conferences and meetings, or through other mechanisms of intercommunication

(Swales, 1990: 24) i.e. journas, books, correspondence letters, etc.

Thom'’s notion of society is most useful for the description of the discourse community
under study because our discourse community needs a constant renewal of members in
order not to dieout. This element of renewal is essential in the development of a society in

general, and in that of a discourse community in particular.

10| e corbusier (Charles Edouard Jeanneret, 1887-1965) a French architect and town planner, is
one of the most famous architects of the 20" Century. His buildings have become today typical
monuments that illustrate his theories of space and human movement dynamics. He contributed
to many urban projects with new socia distribution of space. He aso built one of the most
curious and intelligent combinations of light, space and volume for metaphysical concentration,
the ‘Cathedral of Algiers: Le Sacré Coeur'. It is conceived as a space of communion i.e. total
communication between members of the same group, in this case the congregation, through
mutual comprehension and apprehension.
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A socia network analysis is also another method that shows how an individua relates to

other individualsin a society.

2.2.2 Social networks analysis
According to Brierley and Kemble (1991:163), in any society, whether it be the wider
speech community of a political state or a particular working environment, there is always
a need to pass and exchange messages. The means which thisis achieved represents aform
of information system. An information system can be thought of as a network used to
convey:

- new information;

- sgnds;

existing information; the norms and values of asociety;

- expectations that society has of an individual, group, or groups.

Also to Brierley and kemble, because language is used and developed by people who are
subject to changing environment(s), any information system is dependent on the people
who use it. An information system is therefore very much a social network which uses a
sophisticated form of coding, i.e. language (Ibid). This is the case of the biologists in
Algeria (who form a social network) who need to use the English language to pass and

exchange information.

Two academic works (from the field of ‘socia networks') quoted by Scott (1991) and
which include useful notions for the description of the discourse community are selected
and discussed below. These are: Warner’s and Mitchell’s codification of social network

anaysis.
I do not intend to use the mathematical techniques of socia networks analysis, but | shall

use only a few concepts from the field of socia networks analysis in relation to this

research.
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2.2.2.1 Warner'swork
Warner states that “the social organization of a community consists of a web of relations
through which people interact with one another.” (Warner, in Scott, 1991)
Interaction is vital between the members of the discourse community under study. The
existence of this discourse community entails absorption of members between whom there
needs to be interaction. Crane (1972: 98) notes that “ ...in technology as well as in basic

science, the social interaction facilitates the diffusion of information.”

In the present research, social interaction of the whole discourse community of biologistsis
done through informal discussions at work (face to face), in national and internationa
conferences and meetings, or by reading journa articles, books, and so on. from the
biology field.

2.2.2.2 Mitchdl's codification of social network analysis
Mitchell’s codification of social network (1969:36-9) is useful because it focuses on some
key elements necessary for the survival of the discourse community under study.
For Mitchell, interpersonal networks are built from two different ideal types of action:

‘Communication’ and ‘ Instrumental or ‘ Purposive’ type of action.’

(1) Communication
So that our discourse community survives, there needs to be communication between
members of the discourse community through transfer of information. This type of action
joins Warner’ s web of relations through which people interact with one another.
This notion of communication through transfer of information is the backbone of the

discourse community.

Crane a so speaks about the importance of knowledge diffusion from one person to another
and states that, “ the growth of scientific knowledge is a kind of diffusion process in which
ideas are transmitted from person to person.” (Crane, 1972). She then adds a concept of
‘contagion’” which she explains as the need for individuals to involve other members of the
community, a socia system in adopting innovations, and make them share the benefit of
intellectual production as the process of socia improvement, and cultural progress.
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This *contagion’ effect is important to take place among the members of the discourse
community under study so that mature members transmit their knowledge to novice
members.

This also suggests that if a member of a discourse community is being influenced, he is

then absorbed in the discourse community, and thisis asign of agood socia integration.

However, if the opposite case happens (if no contagion effect takes place) the situation
could be disastrous. Crane warns that, “...lack of interpersonal communication seriously
weakened the intellectual development of the field. ... and knowledge failed to cumulate.”
Crane (1972, 25-6). This could, thus, cause ineffective development of the whole nation
e.g. causing drop-outs and leading again to the problem of ‘hittistes mentioned in
‘Chapter One', i.e. to the exclusion of whole social categories of the national group entity.

This is why education remains one of the most efficient and unavoidable institutions of
socia cohesion. It determines the individual’ s ambitions, and provides him with the means
to fulfil his objectives and be recognised by his peers as a positive participant of the socia

network and the community wealth.

(i) The instrumental or " purposive' type of action, which involves the
transfer of material goods and services between people.

In the case of the discourse community under study, material goods and services are
books, journas, etc. used to transfer information necessary to the members of that
community. Thisinstrumental type of action is relevant to the present research as the latter
is interested in investigating the genre-type read by members of the discourse community
studying biology.
The concept of socia networks as seen by Warner and Mitchell is particularly useful
because it focuses on socia interaction through communication and transfer of material

goods and services.

This in turn is useful to the present study as its main focus is the scientific community
being “an association of persons bound together neither by law nor chain of command but
by the communication of information, through journals, conferences, informal discussions
and other channels.” (Kneller, 1978: 190)
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2.3 The notion of community

The concepts of society and socia networks are mentioned above to show how their
defining characteristics apply to those of a discourse community. However, because these
concepts seem too large for the present study, | therefore believe the anaysis of the
problem would be more useful at the level of the ‘community’ as it is the focus of the
present study.

2.3.1 Definitions of Community
Hymes reserves the notion of community for “a local unit, characterized for its members
by common locality and primary interaction.” (Hymes, 1974: 51, in Milroy 1990: 15).

Miller sees acommunity as:

A rhetorical construct constituted by its characteristic joint
rhetorical actions, its genres of interaction, of getting things
done, including reproducing itself.

(Miller, in Swales, 1992)

These two definitions are particularly useful as they highlight the notions that the
community under study include. These notions are that the community under study is a
local unit and that it is characterised by interaction. It is also a ‘rhetorical construct’
(Miller) as we are interested in its genres of interaction, mainly in those including
reproducing itself.

‘Rhetorical construct’ is understood as a pattern of communication developing several
channels of interaction, verbal and non-verbal. The non-verbal covers up al the codes that
the traditions and rituals perform, whether in happy or sad ceremonies, that the group
institutionalises, in order to help the individual go through them, with the feeling that he

remains a member of the group, and that the group identifies itself to his experiences.

The above two definitions are also useful because they incorporate the concepts of
‘interaction’ and of ‘reproduction’ as does the definition of society mentioned in earlier

parts.
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Roe (1993) defines a community as “a group of individuals defined by their purpose” and
that “ language is used in-vivo through community communication because it mediates a
purpose between people.” He carries on saying that “learning a language is gaining
acceptance by a community.” This is true for the Algerian scientific community where

E.S.P. istaught to help these scientists communicate in foreign communities.

As aresearcher, | am primarily interested in my learners performing these roles in those
foreign discourse communities, be they invisible colleges, international conferences and

meetings, journals, books, and so on.

2.3.2 'Speech’ versus'‘linguistic’ community

Mey argues for adistinction between ‘linguistic’ and ‘ speech community’ and finds that:

The linguistic community is analyzed on a metapragmatic level
and concentrates on norms of speech,

while,
The speech community is characterized by its concentration on the
pragmatic rules of speaking.
(Mey, in Hudson, 1993)

Other writers have further emphasised this definition of speech community according to
which it can mean “shared linguistic rules’ (Bloomfield), “Shared norms’ (Labov), or
“shared regularities of use.” (Fishman).

Swales's definition seems to be more holistic as it includes all these notions. According to
Swales ‘a speech community’ would be described as “a homogeneous sociolinguistic
assemblage of people who share place and background” (1992:19), and that “a speech
community typically inherits its membership by birth, accident or adoption.” (Swales,
1990:24). The common feature of the notion of a ‘speech community’ and ‘discourse
community’ is as Bloor (1998:57) notes “a contribution to a model of how language is
used in society.”
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The present study is neither concerned with ‘speech community’, nor with ‘linguistic
community’ because in Algeria, the English course for the community of biologists has as
its stated objectives the teaching of skills which would enable students access information
fundamental to their subject speciality in order to write their ‘mémoire’ and become

efficient members of the community of biologists.

It, therefore, focuses on ‘discourse community’, as access to ‘the target discourse
community’ is based mainly on familiarity with the norms of the written language of

scientific discourse.

2.3.3 Discourse community: Definition and criteria
2.3.3.1 Definition of Discourse Community

A discourse community would be described as:

a heterogeneous sociorhetorical assemblage who share occupational or
recreational goals and interests’, and that “a discourse community recruits
its members by persuasion, training or relevant qualification.

(Swales, 1990)

In this regard, | am taking the Algerian undergraduate university students as such a
community. This is so at least in relation to the English course which is amed at
developing their English language competence through training. This English course has as
its stated objectives the teaching of skills that would enable students to have access to
information specifically needed to carry out the purpose of their academic career that
shapes in the form of a ‘mémoire’ i.e. an end-of-degree dissertation. This qualification is

thefirst step of acknowledged capacity to adhere to the community of biologists.

Herzberg' s definition is also useful to our context because of the idea of ‘discourse’ that it

includes. He states that discourse communities are also used to:
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Sgnify a cluster of ideas. that language usein a group isaform
of social behaviour, that discourse is a means of maintaining
and extending the group’s knowledge and of initiating new
members into the group.

(Herzberg, 1986: 1, in Swales, 1990: 21)

2.3.3.2 Criteriafor describing a discour se community
In this research, twelve criteria for describing a discourse community have been
selected: Swales's model (1990) and six management science elements under the
acronym ‘C. A.TW.O.E’

The selection of six management science elements in the description of the university
discourse community is justified by the fact that in this research we am at managing the
teaching / learning situation, as stated in the * General Introduction’ of this research.

In management science, systems thinking which is “sometimes referred to as the systems
approach, recognises that the relationships, processes, connections and inter-connectivity
are what underlie the dynamics of any system.” (Brierley and Kemble, 1991:169)

System thinkers believe that “a system viewed as a whole is always greater than the sum of
its parts.” And that “all systems are wholes whose structures emerge from the interaction
and interdependence of their parts” Their view is opposed to ‘the philosophy of
Reductionism’ which view is that everything in the universe could be understood if it was
studied in small parts.

According to Brierley and Kemble, it was acknowledged by several systems thinkers
(mainly represented by Checkland, Mumford, etc.) that people, and not the mechanical
toolsin the work place, are the centre of the information systems (1991:168), and the same

fact appliesto foreign language teaching
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In foreign language teaching, people are centra in that system i.e. teachers and students
interact together. So, for systems thinkers, how and why people are central needs to be
analysed and understood in terms of the overall system, aswill be donein ‘ Chapter Three.’
Also, as far as teaching is concerned, methodology cannot exist apart from the system it
operates in, as it has to include everything that people do, or are likely to do, as it is
explained in the following part.

2.3.3.3 Argumentsfor using Swales smodel and CATWOE
As “the true discourse community may be rarer and more esoteric’ , (Swales,1992: 20), the
present study proposes twelve criteriato describe a discourse community.
Swales (1990: 24-7) proposed six defining characteristics of a discourse community. These
are: ‘goals, ‘mechanisms of intercommunication’, ‘participatory mechanisms’, ‘genres’,

‘lexis and ‘a threshold level of members.’

For the present study, Swales's characteristics are useful but not complete. I, therefore,
propose to add six other management science elements (summarised by the acronym
‘CATWOE’, Checkland and Scholes,1990:35) that are necessary for the description of the
discourse community under study, and which can be applicable to the description of some

other academic discourse communities.

The ‘CATWOE’ elements are used to complete Swales's criteria for the description of a
discourse community. | am proposing to use both the CATWOE elements and the Swales
criteria because the former does not include ‘genre and the latter does not include
‘customers and ‘constraints.” These three elements (genres / customers / constraints) are
essentia for ‘the transition phase’ which is socialy important in Algeria. By ‘transition
phase’, it is meant the phase where ‘the transformation process should take place, thus
allowing the undergraduate students in the biology institute, who are not yet members of

the discourse community, become members of this discourse community.

In his model, Swales ignored the element ‘customers’ which is important as it can
represent either the students themselves, the institutions where they study or the

ingtitutions that they will join for work. The students as ‘customers’ (Checkland et.al.,
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1990) are important because the essence of the present research is to train these students
‘customers’ to become members of the ‘ Target Discourse Community.” (Swales, 1990 )

The ingtitutions are also important ‘customers’. We have to consider them in order to
know what ‘product’ to give to the students i.e. what do these institutions (as customers)
want / need their students to be able to perform ?

‘Constraints also represent another element that was ignored by Swales.

In Algeria, biology students meet impediments in using scientific literature written in
English. The am of the present study is to find out these ‘constraints' that prevent the

transformation process (referred to earlier) from taking place.

The management science elements “CATWOE” do not include ‘genre’. This latter is
important for the present study because it is the element through which the students
interact in order to become members of the “target discourse community.” (Swales,1990).
This interaction is important for this discourse community because it facilitates the
diffusion of information.

Therefore the ‘CATWOE' elements and the Swales's model allow one to view the
discourse community under study i.e. the community of biologists as including the

following criteria:

The“CATWOE” dements. Customers/ Actors/ Transformation process/
Weltanschauung / Owners/ Environmental constraints.

- Customers: are the beneficiaries (when the results are positive) or the victims (if
the results are negative). These could be either ‘the students' or ‘the institutions’, or
both;

- Actors: Those who would do the transformation. In our case, ‘the actors' are ‘the
teachers’;

- Transformation process. the conversion of input to output (the process by which
undergraduates join the members of the target discourse community) that is the
biology course and the English language course.
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Y et in this research, we are concerned by the English language course only. We are aware
that ideal research conditions would require a paralel investigation through all biology
courses so that the ‘Transformation Process develops in complementarity and
homogeneity, since ‘compartmentalisation’ in separate teaching units, affects the overall

efficiency of this transition from a neophyte position into a full community member.

- Wadtanschauung: the worldview which makes this transformation meaningful in
context;

- Owners. those who could stop the transformation (the decision makers, the
institution);

- Environment constraints: constraints that could stop the transformation from

taking place.

Swales scriteria for establishing a discourse community (undergraduate students) permit
one to add another six elements . These are:

- Goals. the common goals of the undergraduate biology students are ‘assumed’ to
become efficient in using the English language in order to gain knowledge in their
subject speciality.

- Their mechanisms of communication among its members. are lectures and
tutorials, and laboratory work (Travaux Pratiques).

- The participatory mechanisms are used for getting information only, because
undergraduate students are ‘assumed’ not to be mature enough to give feedback.
This statement may often be an a priori. Thisissue should be investigated seriously.

- Genres: what are the genres which mediate the in-flow of information?

The genres used by undergraduate students are assumed to be books, textbooks,
journal articles, manuals, etc.

- Lexiss This community has acquired some specific lexis, but it is not very
developed yet;

- A threshold level of members: new members need to be initiated into this
community so that it does not die out, that is why this phase, ‘the transformation
phase’ is socially important. That is also the reason why the notion of ‘society’ and

‘social networks' have been mentioned previously.
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Through the information given in * Chapter One / Choice of community of biologists', and
the criteria developed in this chapter, the community of biologistsin Algeria, under normal

conditions, can be represented diagrammatically as follows:

THE COUNTRY

A

SOCIETY

TARGET DISCOURSE COMMUNITY (work or research)

A

DISCOURSE COMMUNITY (students become biologists)

A

THE TRANSFORMATION PROCESS (students follow and pass the course)

A

TEACHERS (as‘actors they teach the course)

A

STUDENTS ( as‘customers and ‘beneficiaries’ attend the course)

Figure2.1: Evolution of the university discourse community.
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As the community of biologists goes through a process, therefore it could be best
represented as follows:

Country

Department of
biology
Teachers/ students

Figure 2.2: Role of the Transformation Process

The circles of ‘Figure 2.2' illustrate the various groups and sub-groups that the society
includes. Pedagogically, it is hoped that the direction of progression goes from the inner
circle towards the outer circle. Each line represents an abstract border that can be realised
(seen or felt) only through the shifts from linguistic to speech to discourse community
‘“under normal conditions (i.e. the student moving from a neophyte to a member of the

discourse community).

However, this evolution does not necessarily imply a movement through a hierarchy of
values, since each community has its own codes of integration. In other words, a good

biologist may happen not to be integrated in his society, or his country as a nation, e.g.
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those who leave the country, are lost for the society and the nation as a whole, since the
investment in thelr education has proved to be of no impact on the communities (socia
and national).

Such an issue, although secondary to our purpose, remains of a crucia importance to the
Algerian institutions since the national scientific community has lost their competence plus
their expertise. Fortunately, those who leave the country represent a small fraction of the

whole scientific community.

We are aso well aware that the concept of a discourse community which is built around
the twelve criteria listed above is not easily applied to the university community as a
whole, as there might be what Thompson calls “different degrees of engagement” (2001:
21). In this context, Thompson (Ibid) explains that it is not certain that al students,
especidly those at undergraduate level, can be said to aspire to participation in an
academic community; their motivation may be more instrumental than integrative. Many
students take degrees that will enhance chances for promotion in order to further their
careers in industry, or as mentioned above (they leave the country), and have no intention
of remaining in an academic community. Others may study for a doctorate for intellectual
stimulation and to pursue their interests in a particular subject. In this case, their desire
may be to engage with, but not necessarily to engage in, acommunity.

The notion of ‘discourse community’ has been explained above through definitions and

criteria. We also focused on the role of discourse in a discourse community.

In the following part, we move to the second concept of the research i.e. Discourse

Analysis, by first restating the research problem.

2.4 Restatement of the research problem

Twentieth-century discourse theories witnessed the most important developments in the
teaching of English as a foreign language. Attention was given to the development of
reading knowledge of the language for the students and scientists who needed access to
information published in English.



NMUANCE

Many universities throughout the world (in the Maghreb, in Asia, etc.) where English is
not the medium of instruction, include in the curriculum of the science faculties the
teaching of English, which in most cases, is basically related to the teaching of the reading
skill.

However, for many years, the teaching of the reading component has been inadequate
because it has been done in atraditiona way, i.e. the focus of some teaching methods has
been on the sentence level, putting more emphasis on lexis and syntax and ignoring
semantics. Consequently, students become *“unable to use this knowledge to recognise the
roles which these grammar structures play in the communicative structure of an extended
text” (Riley, 1985:88).

Reading is considered as a communicative act, and as such it involves more than a mere
grammatical (lexical and syntactical competences) knowledge. Teaching a foreign
language summons so many other aspects of the complex communicative act. Indeed the
language remains nothing but a code, but what transforms this code into a semantic
content seems to be more determined by the channels this code implements, whether oral ,
written, verbal or non-verbal. This issue opens so many doors of reflection and as many
perspectives of research, that much controversy and stimulating debates illustrate the
obsolescence of traditional approaches and the rather up-to-date and yet unpredictable

perspectives discourse analysis may provide ahead.

Many scholars in different disciplines, Labov (1972); Sinclair and Coulthard (1975) and
Applied linguists, Candlin et al. (1976) have found:

...inadequate the type of linguistic analysis whose investigations
are dtrictly limited to the internal functioning of the verbal
code-phonology, morphology and syntax-independent of the
circumstances in which the code isused. (Riley, 1985: 1).
The authors mentioned above consequently urge other scholars to widen the field of
research so asto include “the external functioning of the verbal code as well, what people

do with words.” (Riley, 1985: 1). This quotation suggests that emphasis should be put on
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function and communicative competence, rather than structure and grammar as
traditionally implemented in most of the teaching contexts.

This point is also backed up by the works of Riley, when he proposes to consider that
learning a language is certainly more learning how to “do things with utterances rather
than a mere exercise of assembling sentences’ (1985: 1). Having said that, one does not
rule out the importance of the role of structure and grammar in any language learning
(particularly in aforeign language). These two elements are essentia in language learning,
but should not account for the only elements to be taught to aim for the mastery of a

language.

Mastering alanguage in this case must probably assume establishing a balance between the
two approaches. It is a fact that such prospect remains determined by the classroom
situation, involving a homogeneous level of the learners in the group, the course objectives
i.e. asyllabus adopted to their needs (whether long term or immediate) and the pedagogical
means available, when and if, since specifically designed programmes are yet to be

conceived, often out of field practice.

This is why experiences, today, are likely to teach and unvell many unknown and
unpredicted aspects of the journey across to a foreign language. It is admitted now, that
theory in this field progresses too quickly for adequate applications in laboratory
conditions, since the *guinea-pigs are learners who do not wish to put their career at stake,
and jeopardise their future with methods that may be original, new, but not necessarily
efficient.

It seems the more obvious for foreign language teachers, as they proceed in their practice,
that they are faced with a dichotomous process whereby they acknowledge their inability
to establish adistinction and a priority between whether they only teach alanguage, or they
also teach a culture. A series of disturbing questions, often come recurrently in this debate.
- Do we teach alanguage, and then a culture ?
- Do we teach a culture, and then alanguage ?

- Can we teach one without the other ?
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The same questions arise in teaching languages for specific purposes (L.S.P.):
- Do we teach the language ? or
- Do we teach the content-discipline ? or

- Do we teach both ?

No one would question the fundamental objective that teaching a foreign language, amsto
give access to some sort of information, some sort of content, shall we say to ‘meaning'.
Therefore, ‘semantics’ is the other trait, which should be dealt with in any language
learning as it covers ‘meaning’. This latter is directly related to ‘discourse anaysis.’
Discourse analysis focuses on ‘the analysis of meaning’ because “the domain of discourse
analysis is the description of the process whereby we create and relate, organise and
realise, meaning.” (Riley,1985:1).

2.5 Discourse Analysis
Discourse analysis has attracted the attention of many scholars in the last decades.

Much work has been done about discourse in general, and discourse analysisin particular.
Among these scholars, Widdowson who states that

Discourse ... means a mode of social practice, in particular how
ingtitutions establish ideologies for the control of practice.
(Widdowson, 1990:38)

Fairclough (1992) in his social theory of discourse regards discourse as “a mode of action,
one form in which people may act upon the world and especially upon each other, as well
as a mode of representation.” Both Widdowson and Fairclough stress the socia role
played by discourse in a society, because what is learnt depends in large part on the

experience of learning within a particular social environment.

Gee (2005), would call a ‘Discourse’ with a capital ‘D’ because of the important role it
plays in society. Gee (2005:20) states that people use different styles or varieties of

language for different purposes, and that people also use different varieties of language to
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enact and recognise different identities in different settings, and as such he would call each
such variety a‘social language.” To illustrate this point, Gee gave the example of a student
studying ‘hornworms who might say in everyday language, a variety of language often
referred to as ‘ vernacular language’, something like * Hornworms sure vary a lot in how big
they get’, while the same student might use a more technical variety of language to say or
write something like ‘Hornworm growth exhibits a significant amount of variation.” The

vernacular version is one of social language and the technical version is another.

According to Gee “people build identities and activities not just through language but by
using language together with other ‘stuff’ that isn’t language.”

He concludes by saying that he would reserve the word ‘discourse’ with a little ‘d’, to
mean language-in-use or stretches of language (conversations or stories). ‘Big D’
Discourses are always language plus ‘other stuff’ (Gee, 2005:26), as is the case of the
biology discourse which is formed of everyday words (language) and ‘ other stuff’ to give

new meaning in science.

Gee states that the term ‘ Discourse’ (with abig ‘D’) is meant to cover important aspects of
what others have called ‘discourses’ (Foucault, 1966); communities of practice (Lave and
Wenger, 1991); cultural communities (Clark, 1996) and discourse communities (Miller,
1984).

2.5.1 Role of Discoursein Society
According to Gee (1990a)

Discourse is a socially accepted association among ways of
using language, of thinking, feeling, believing, valuing, and of
acting that can be used to identify oneself as a member of a
socially meaningful group or ‘social network’ or to signal that
oneis playing a socially meaningful role.

(Gee, 1990a)
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This quotation is meaningful because it includes two key terms related to this research
‘discourse’ and ‘socia networks' (already referred to in this chapter).

The use of ‘network’ may be an alternative concept for the time being, since ‘group’ (used
in the quotation as well) may sound too much general, not adequate and its paradigmatic
lexical equivalent ‘community’ is still to be investigated, and therefore it would be too

early in this process, to make it perform a conceptual function.

Asin this research, we are primarily concerned with teaching / learning aforeign language,
and more precisely E.S.P, discourse is the element through which people (in this case
biology students) interact and gather to form a ‘social network.” Therefore, teaching /
learning takes place within a specific social environment and as such, it presupposes
socialy constituted collaboration between the learner and others, i.e. the learner and the
teacher, the learner and his peers, or the learner and his more capable peers ( the well-
established scientists).

In the same line of thought, Purvis and Hunt (1993) describe discourse as follows,

Discourse is constitutive of social relations in that all
knowledge, all talk, all argument takes place within a
discursive context through which experience comes to have, not
only meaning for its participants, but shared and communicable

meaning within social relations. (Purvis and Hunt, 1993: 492)

It seems from this quotation, that social relations in any society are dependent on
discourse, and that discourse is in turn dependent on socia relations. They are inclusive of

each other, and this also stands for the teaching / learning situation.
Related to this point is Vygotsky's social theory, which athough originally applying to

child learning and mental development, has also been explicitly addressed in discussion of

“‘Second Language Learning.’
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Vygotsky theorised (1962, 1978) that there exists a ‘Zone of Proxima Development’
(ZPD) which he described as being “... the distance between the actual development level
as determined by independent problem solving and the level of potential development as
determined through problem solving under adult guidance or in collaboration with more
capable peers.” (Vygostky, 1978:86, in Simpson, 2004: 63)

In our case, the implication for language learning is that collaboration, either among
learners or between the learners and their teacher, is vital for the learner’s development.
Since discourse is dependent on social relations, and that these relations may be multiple
and varied because of the different contexts of use, therefore the situations would

presuppose the use of different types of discourse.

2.5.2 Types of Discourse
The definitions given above show the role of discourse in society in genera , or within a
community in particular. ‘Discourse’ is the focal element through which members of the
society (asexplained in 2.2.1) or members of the community interact.
Althusser (in Purvis et al, 1993) goes even further by stating that “it is through discourse
that individuals are interpellated as subjects.” This part will discuss the most important
examples of discourse that exist in different communities. It will, then, focus on the written

discourse asit is the main concern of this research.

In socia theory, there seems to be three types of discourse classified as. spoken,
non-verbal and written..

Purvis and Hunt's (1993) account on discourse lies in its importance as a means of
communication either through language and in this case the authors refer to either spoken
language (speech systems) or written language discourse (texts), or through the medium of
non-verba sign-systems. This last type of discourse is represented by Purvis et a. in the

example of “practices in which males open doors for females.”

Purvis et al. find that these practices are elements of a discourse whose organising
framework isastrict sexual division of labour.
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This statement may be true in the western world, but may need a different interpretation in
a different cultural background. In the traditional and mostly rura society, the same
attitude may be considered as ‘rude’ to the male category.

Rituals and customary manners would deserve a side attention in this reflection, since the
classroom context often requires non-verbal systems of signs that could complete or
improve a didactic purpose. It has given birth to various theories on role-playing in

pedagogical situations, and tends to be more and more considered as a pedagogical means.

Ignorance of ‘non-verbal systems in pedagogica situations, may also lead to counter
didactic effects. As an example, when aboy hands up first to answer a question, and is then
followed by a girl, and the teacher with a smile says, “Ladies first”, this order of priority
may be counter producing. The teacher is therefore in the situation whereby, he does not
know which system should be implemented in the pedagogical setting, which remains
neutral, neither cultural i.e. Algerian, nor foreign, i.e. English. This frame of relations is
new for both the learner and the teacher, and often a discoursal choice has to be made
before the choice of alanguage. This is where ‘interlanguage spaces take place appealing
‘intercultura’ initiatives to be negotiated by the teacher and the form, in the classroom
context.

2.5.2.1 Spoken and non-verbal discourse

Gee (1990 ) also refers to spoken and non-verbal types of discourse when he says

Discourses are ways of being in the world, or forms of life
which integrate words, acts, values, beliefs, attitudes, social
identities, as well as gestures, glances, body positions, and
clothes.

(Geg, in Clarke, 1990:142).

He goes on to argue that “such discourses can only be acquired through apprenticeship

and observation and cannot be learnt in formal settings.”
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In his quotation, Geeis particularly referring to the spoken and non-verbal discourse which
individuals acquire by observing, that is, paying attention to people of the same community

saying it ( spoken discourse) or doing it ( non-verbal discourse).

Thisin away calls people to conform to the rules of the community they are living in. The
hidden idea, in Gee's quotation, of “people having to conform to the rules of the
community” is clearly reflected by Hall (in Purvis et al, 1993:485 ) when he defines *
discourse as sets of already -made and preconstituted ‘experiencings displayed and
arranged through language”, in the sense that discourses impose frameworks which limit
and influence what can be said (spoken discourse) and what can be done (non-verba
discourse). That is the reason why some specialists state that discourse cannot be learnt in a
formal setting as this latter could distort the real meaning; because it is not said or done
naturally, it will lead to a sort of artificiality of both the spoken and non-verbal discourse.
This is true especially in the classroom situation, where the teaching of some components
is done in an artificial setting, e.g. some role plays in conversation module may be
inadequate to students when not geared towards a kind of near to reality situations. Such

practice may not only lead to artificiality, but would also restrict thinking and creativity.

2.5.2.2 Thewritten discourse: Text and Discourse
“Written discourse’ is another type of discourse, and it is the focal element of the present
research. The term ‘discourse’ is reserved for the “coherent, dynamic, communicative
function of a text: for text asa communicative entity.” (Crombie, 1985:56). This difference
called for by Crombie alows one to emphasise the fact that the focus of the current
reflexion is related to the study of the communicative dynamics of discourse; that is to
make students aware of the way in which various elements of discourse function in relation

to one another in order to communicate meaning. Crombie adds,

When we look at text as discourse, we look at its communicative
dynamics: at the way in which its various e ements function in
relation to one another to communicate patterns of integrated
meaning. (Crombie, 1985: 56)
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This quotation is significant because of its relevance to the purpose of the present study, as
our learners are interested in looking at the communicative dynamics of the text as
discourse, this being the main function of documentation and the various literature reviews

that support their training.

2.5.3 Function of Discourse
In ‘discourse’ (whether spoken or written ) it is meaning that should play an important role
and that should be focused on. Meaning does not exist as such in atext but it is negotiated.
For Widdowson (1980),

Communication is called for when the language user recognises
a situation which requires the conveyance of information to
establish a convergence of knowledge, so that this situation can
be changed in some way. This transaction requires the
negotiation of meaning through interaction. | refer to this

negotiation as discourse. (Widdowson, in Riley, 1985: 7)

In the present research, we are primarily concerned by teaching students the way in which
various elements of discourse function in relation to one another in order to communicate
meaning, and our capacity to transmit onto them procedural devices to help them recognise

useful meaning, and negotiate accessto it.

Therefore, what is more essential to us is to know how students interact with discourse in
order to negotiate meaning. In this case , how do biology students interact with scientific
literature to negotiate meaning ? as “the function of discourse is seen as the creation of a
common meaning through the participants sharing and comparing information” of
scientific discourse essentially important for the discourse community under study, and for

the target discourse community
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2.6 Scientific and Technical Discourse

The term ‘discourse’ has been so far defined. This part deals with scientific discourse by
first providing definitions of ‘scientific discourse’ and then present essentia features that
form scientific discourse.

If one takes any scientific literature, the first striking feature is the division of discourse
into verbal and non-verbal organisation. However, each discipline is written in a more or
less particular way. In ‘Economics texts, more use is made of tables and graphs; in
‘Chemistry’, formulae and equations are very much used; and in ‘Engineering (gas
treatment)’ mainly formulae, equations, tables and different kinds of graphs are used
(Belkhenchir, 1986: 46-7).

Therefore, Riley (1985:107) defines scientific discourse “ as the verbal and non-verbal
realisation of the communicative system of science” ; thus scientific discourse is seen as
being composed of verbal redlisation i.e. ‘text’ (as defined by Crombie, 1985:56), and
non-verbal redisation as graphs, diagrams, charts, formulae, equations, etc. to

communicate and diffuse scientific knowledge.

There is another aspect of non-verbal system in scientific discourse which falls within the
same field. It is the entire experimental process that is transcribed into written discourse
and borrows description and expository modes of composition. As such, the non-verbal
covers up visual, hearing, smelling, touching and tasting senses which are bound to render
a physical / tangible phenomenon into its textual transcription. There is a lot more to
investigate in this direction, since it concerns the shift from empirica knowledge to
theoretical knowledge i.e. from the world of physical and natura manifestations to the

world of abstraction, and to a certain extent intellectual speculation.

There are reasons to worry about the issues at stake, since research is a way to approach
‘Truth’, and our ability to unveil this truth varies from a methodological point of view
whether we use language to do it, or the elements of the concrete world to reach such a

target.
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The redisation of “communicative system of science” (Riley), follows certain norms
agreed upon by scientists. As Widdowson expresses it,

Scientific exposition is structured according to certain patterns of
rhetorical organization which, with some tolerance for individual
stylistic variation, imposes a conformity on members of the
scientific community no matter what language they happen to use.
(Widdowson, 1976: 61)

Myers (1994) in an earlier study (1990a:142) compared scientific articles published in New

Scientist (the popularising articles) and articles published in Scientific  American

(professional articles) and found that:

- The professional articles create what he cals “a narrative of science” i.e. they
follow the argument of the scientist, arrange time into a parallel series of
simultaneous events all supporting their claim, and emphasise in their syntax and

vocabulary the conceptual structure of the discipline.

- The popularising articles, on the other hand, “present a sequential narrative of
nature, in which the plant or animal, not the scientific activity, is the subject,
the narrative is chronological, and the syntax and vocabulary emphasize the

externality of nature of scientific practices.”

The importance of Myers' findings lies in the fact that it highlights the main point which
the present research will focuson. That is, to find out how scientific discourse of biology is
structured and in which of these two constructing views of science it is represented. This
can only be done through a study of the ‘genres (Swales's fourth criterion in Section
2.3.3.3) used by the community under study.
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2.7 Genre(s): Definition and rolein language teaching / learning

The term ‘genre’ has been given different definitions as ‘genre’ may concern a ‘ speech
event’ or ‘aparticular written piece of work.’

Richards et al. (1985) defines ‘genre’ as a “ particular class of speech event which has

certain features common to that particular event.”

Similarly, Swales defines ‘genre’ as “ a class of communicative events, the members of
which share some set of communicative purposes.” (Swales, 1990: 45 ).

Therefore, “communicative purpose” isin fact “the defining feature by which a genre such
as the academic article is distinguished from other genres.. and by which the
consideration of genre is distinguished from the consideration of register.”
(Dudley-Evans, 1994 219).

In the present research, a genre can be defined as a communicative event through which:

- Either the learners, of the discourse community under study, have to negotiate
its meaning to reach a specific objective (i.e. these novice students of biology
have to negotiate the meaning of scientific textsin order to be able to write their
‘mémoire’ and then join the target discourse community); or

- experts (scientists in the Target Discourse Community) writing these articles to
communicate new ideas, new findings, to their colleagues. Hence, Swales saying
“members of individual professions, or discourse communities will share common

purposes of communication, or genres.” (Swales, 1990).

2.8 Genre Analysisin E.S.P

The application of genre analysis to language teaching, and especialy to teaching English
(i.e. E.S.P.), has grown in importance recently. Because English is worldwide used, it is
gaining more ground in different disciplines (as shown in Swales simplified version
(1990: 97) of Baldauf and Jernudd’ s findings of the advance made by English 1965-81):
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1965 1981 GAIN
Chemistry 50 67 17%
Biology 75 86 11%
Physics 73 85 12%
Medicine 51 73 22%
Maths 55 69 14%

Table 2.1: Advance made by English in different disciplines from 1965 to 1981

Table 2.1 shows that the English language gained more ground in different disciplines
from 1965 to 1981 (and is still gaining more ground as most of the scientific literature
nowadays is mostly written in English). This gain is represented in percentages. The
percentage of gain in biology is the lowest ( 11% ) compared to medicine (22%). Thisis
quite representative as it stresses the fact that biology is the discipline which has almost

always been written in English.

English is aso the language of most “invisible colleges’ (Crane, 1972), and the language
used in international conferences, organisations, etc.

This ‘ Discourse Community Pressure’ (D.C.P. Swales, 1990), that is non-native speakers
of English having to use English, isthe assumption that more and more scientists whose
mother tongue or whose language of wider communication is not English, need to be
competent in this latter as “Effective communication and dissemination of scientific
information iscrucial.” ( Ebel et al., 1987: 57).

We have to be careful here and make it clear that it is true that we observe an expanding
spread of the use of English at international meetings, yet make a proviso for varieties of
English to be more faithful to the field of practice, the ‘scientific English’ itself shifting

from terminology, jargon to discourse of the scientific community.
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At present, most people who need to learn English, they usually need it for academic or
professional purposes (E.S.P), hence the need to use some specific genres of the English
language, for one aim or another. However, learners of E.S.P. do meet some impediments
during the learning process, either in writing or reading the target language. These
impediments could be due to several factors: the teaching approach, or the methodology,
etc. Therefore, English language programmes have to become more explanatory by trying
to make the learners aware of the rationale of the text-genre that s’he is required to read or

write through ‘ genre analysis'.

‘Genre analysis' is the study of how language is used within a particular context. Its
particular focus is on the distinguishing features of different texts (be they spoken or

written) inall areasof E.S.P.

2.8.1 Genretypesand their Structures
In different literature of different disciplines, ‘genres can be classified as spoken or
written and they “vary in terms of the mode or the medium through which they are
expressed: speech or writing.” (Swales, 1990: 62).
In this section, | shall firstly, give some examples of spoken and written genres, and
secondly list some structures of written genres only, as the focus of the research is based

on one written key genre (journal articles).

a) Spoken genres range over a spectrum including: board meetings, the
business negotiation, slide presentations, lectures, and tutorials, to name but
afew.

b) Written genres include: seminar papers, research articles, reports
describing experiments, and corpus material.

The structures of each type of genre (be it spoken or written) show clearly that “genres are

communicative vehicles for the achievement of goals.” (Swales, 1990:46)
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Mitchell (1957:75) specified elements in the structure of shop transactions in Libya (in
Flowerdew, 1993:307). The ‘shop transaction’ is a ‘spoken genre’ used to achieve one's
goa of buying or selling goods, and is therefore considered as a ‘transactional’ form of

communication to differentiate it from *interpersonal’ communication. (Chomsky).

The structure of different genres has been identified by several scholars, and it is well
represented in some academic works. Swales shows how genre analysis can be used
effectively to describe the types of discourse found in academic settings.

Swales's pioneering work (1981) on ‘Aspects of Article Introductions (the four move
structure) and ‘Genre Analysis (1990) (the three move structure) showed how research
article introductions are structured. He considered that the way the writers structured and
commented upon references to previous research (Discussion of Previous Research
‘D.P.R’ / Move 2) was an aspect of academic writing.

Swales work led to paralel research into other sections of the research article such as:

Results, Discussion of Results and Abstracts.

Dudley-Evans (1994 and 1998) presented an approach to the analysis of the ‘Discussion
Section’ of scientific research that draws its inspiration from Swales original work.

Bhatia (1991) proposes seven moves for the genre of sales|etter.

Davies and Green (1984) have identified a four part structure for “physical structure” texts.
In the present study, the genre used by biology students as a communicative vehicle is
‘scientific journal articles (information collected from the student questionnaire answers/
‘Chapter Three') and the “ achievement of goals’ is to use the information they extract
from these articles to write up their ‘mémoire’ (end-of-degree project).

The following part will refer briefly to one written key text-genre ‘journal articles' read by
biology students aiming to use English in academic settings, and the role of the genre
within the discourse community that regularly uses it.

2.8.2 The Written genre-typein thisresearch (i.e. scientific journal articles)

‘Scientific journals’ play an important role in the development of a society. According to
Ebel et al., scientific journals “exist primarily to serve the scientific community” but “they
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also have important function: providing individuals engaged in science with a vehicle for
announcing and disseminating their research results.” (Ebel et al., 1987: 59).
In this research, journal articles, as a written genre, are chosen for study for two main
reasons.
1- Biology students (whether in the francophone or arabophone departments) read
only articles from different biology journals to get scientific information related to
their subject-speciality in order to write their ‘mémoire’ (as the questionnaire

answers tend to confirm statistically); and also because

2- The written communication is indispensable in science as “the written word is the
dominant medium for lasting communication and careful study.” (Ebel et al.
1987:5)

It has another fundamental function for the members of this community, that of citation.
The written information (text) remains the only tangible point to back up the construction
of their reasoning. References to other researchers work become a guarantee of truth,
established by methods acknowledged by the community, since they are published and
institutionalised, i.e. ‘announcing’ and ‘disseminating’ results. This information is
confirmed in the ‘computational analysis (Chapter Five) where the first and most frequent
non-grammar word in the biology corpusis ‘et al.” with 317 occurrences .

This is how the scientific community accumulates production of new ideas, and use them

to proceed further to improve and / or develop knowledge.

2.9 Survey of research methodsin E.S.P.
The development of E.S.P. (from the 1960s to date) has been marked by the influence of

different types of analyses.

2.9.1 Regigter analysis
Register analysis which “operated on the basic principle that the English of, say, Electrical
Engineering constituted a specific register different from that of, say, biology or of General
English”, (Hutchinson and Waters, 1987:9) took place in the 1960s and 1970s. It had
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focused on sentence grammar and was associated with the work of Peter Strevens (Halliday,
Mclintosh and Strevens, 1964), Jack Ewer (Ewer and Latorre, 1969) and John Swales (1971).
In the first stage of its development, E.S.P had also focused on language at sentence level as
thework of ‘Barber (1962), Herbert (1965), etc.’ testifies.

The am of the analysis was to identify the grammatical and lexical features of these registers.
Useful research in this field also tends to confine itself to very limited, clearly defined, areas

for example: prepositionsin chemical abstracts, Latinate namesin biology.

2.9.2 Discourseanalysis
Whereas in the first stage of its development, E.S.P had focused at the sentence levd, the
second phase of development shifted attention to the level above the sentence (from register
to discourse anaysis) to “ understand how sentences were combined in discourse to produce
meaning.” (Hutchinson et al., 1987:11).

The leading lights in this movement were Henry Widdowson in Britain and the so-called
Washington School of Larry Selinker, Louis Trimble, John Lackstrom and Mary Todd —
Trimble in the United States of America

‘Register Anaysis was seen more dructuraliss and ‘Discourse Anayss more
communicative because it was first concerned by the study of spoken discourse, e.g. Austin,
Searle and the ‘Speech Act Philosophy.” Nowadays, ‘discourse andysis refers to “the
analysis of spoken and written stretch of language using two different methodologies:
conversation analysis and discourse analysis” (Seedhouse, 1997). The analysis covers
aspects of sentence connection, or cohesion. Therefore, and according to Brown and Yule
(1985:26) doing ‘ Discourse Analysis' certainly involves * Doing syntax and semantics’, but it
primarily consists of ‘doing pragmatics. In ‘Discourse analysis as in pragmatics, we are
concerned with “what people using language are doing”, and accounting for the linguistic

features in the discourse as the means employed in what they are doing.

‘Discourse analysis  includes‘Genre Andysis and most recently ‘ Corpus Analysis .
Genre anaysis adopts a discourse analysis approach.
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29.3 GenreAnalyss
According to Hyland (1992: 15) “genre analysis is the study of how language is used within
a particular context.” This means that each genre is structured according to the goad it wants
to achieve, for example, the way to write the ‘Introduction’ of a scientific research article
may be different from that of writing the ‘ Introduction’ of a‘ Magister / Master Thesis'.
In teaching ‘Genre Anaysis, we try to show how texts are structured i.e. “how writers
conventionally sequence material to achieve particular purposes, Hyland (1992:15), in

order to offer positive help to our students, in terms of organising their written assignments.

“A genre approach offers students essential information on language in use (as is shown in
the following most known E.S.P genre samples), not a means of packaging ideas.” (Hyland,
1992:17). In E.S.P, the pioneering work dealing with ‘genre analysis is Swales (1981)
‘ Agpects of Article Introductions.’

A discourse anadysis approach is used in Swales' study of the introduction section of forty-
eight examples of the genre *academic journa article’, drawn from a wide range of academic
disciplines (Physics/ Electronics/ Chemical Engineering / Medical field / Biology and Socia
Sciences) where he suggested a four-move structure.

His most recent model ‘Genre of Research Article Introductions, 1990) suggests a three-
move sequence structure: Establishing a territory / Establishing a niche /  Occupying the
niche.

Extending Swales approach, Dudley-Evans (1994) has established an 11 move structure in
the ‘Discusson Sections of research articles (as explained in Section 2.8.1.2 of this

research).

294 CorpusAnalyss
Whereas ‘linguistics' is the description of aspects of language use (e.g. syntax / semantics,
etc.), ‘computational linguistics', which saw the light in the 1950s, is associated with the use
of computers for machine trandation between languages, and it includes scholars from
computer science, artificial intelligence and linguistic theory. The methodology used in this
fieldis‘corpuslinguistics .

72



NMUANCE

The development of modern technology has aso reached the field of E.S.P, where we can
find aconsiderable amount of research using ‘ corpuslinguistics'.
‘Corpus linguistics dealswith corpus analysis, i.e. the selection of a corpus (following certain
criteria) for language study. The criteriafor corpus design are:

- Representativeness,

- Sampling,

- Diversty,

- Size,

- Copyright permission (for written texts), and transcription of spoken data (Biber et

al., 1998: 246).

The main reasonsfor using corpus analysis could be summarised in this research asfollows:

a) Most of these studies have found that there exist differences between what
textbooks are teaching and how native speakers actualy use language as
evidenced in the corpora; (McEnery and Wilson, 1996: 104);

b) ... anumber of corpora have been collected, and researchers are using them to
work toward empirically based descriptions of varieties of languages
( Chapelle, 2001: 37)

c) The linguigtic facts about language use can be helpful for developing
dictionaries, syllabi and teaching materids, particularly in English for specific
curricula. (Chapelle, 2001: 37)

As the aim of this research is to develop an appropriate teaching methodology and create
some teaching materials for the community under study, the conceptual framework of this
research will deal with discourse and genre analyses followed by a computational anayss.
The results from these andyses will form the foundation stone for the suggested

methodol ogy.

2.10 Research methods
The review of the literature of the two concepts namely ‘discourse community’ and
‘discourse analysis' given in the previous sections of this chapter leads usto the determination
of the kinds of research methods. The latter will be of two kinds:
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2.10.1 Questionnairesto assessthe teaching / lear ning situation

Two questionnaires were distributed to teachers and students in order to find out how the
teaching of the English course was done.

The teacher questionnaire deals with questions related to the course content, the methodol ogy
used, etc.), and the student questionnaire tries to assess the students' real needs for learning
English, and what problems they might have met in learning English.

2.10.2 Discourseanalysis

A detailed description of discourse / discourse analysis and genre / genre analysis has been
given in the previous sections of this chapter.

The investigation of how the frame of reference is represented in biology discourse (‘How
does language function in extremely specialised discourse?) will be done using two methods:

one manua and the other computational.

2.10.2.1 Manual analysis
In *Chapter Four’ the specification of the corpus of texts used for analysis will be given. This
includes. Rationale for the corpus, limitations of the corpus, types and sources of data and the
corpus text characteristics.
The manua anaysis shows the grammatical and lexical features used in this corpus.

a) Thegrammar used inthis corpus. A frequency count of tenses, voice (active/ passive)

and modals, is done and the results are presented in table forms.

b) Lexis Becausethe lexis of biology discourse consists of everyday words in the form
of nominal compounds ‘to give new meaning in science’, we therefore focused on
analysing lexis represented in the form of nomina compounds. The analysis deals
with two aspects of nominal compounds: forms and functions.

0] Forms of nominal compounds (based on Williams categories,
1984) include NC specification and NC frequency .

(i) Functions of NCs in scientific discourse (based on Bartolic’'s
categorisation, 1978).
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2.10.2.2 Computational analysis
Because lexis in biology discourse is formed of everyday words in the form of NCs that tend
to ‘chunk’ and ‘collocate’ to give new meaning, a computational analysisis seen necessary
for this research as it will unveil all the language elements in the near environment of the

nomina compounds under study.

A specific computer programme called ATA (Aston Text Anayser) will be used to do this
analysis in ‘Chapter Five'. The analysis will be based on ‘concordancing’ to find out how
concepts are redlised in scientific discourse and which grammatical structures these concepts
combine with (that is * Research Question 2'). As Stubbs put it

Meanings are conveyed directly, by the choice of particular words,
but they are also conveyed indirectly by patterns of co-occurrence:
which words collocate, and which words occur in which grammatical
constructions. (1996: 97)

Therefore, the am from the use of a corpus, together with the analysis of collocationa
frameworks, is to raise consciousness of both teachers and students of the different ways we

might develop to present and explain language patterning, focusing on one specific discipline

210 Conclusion

This chapter dedlt with the literature review of ‘discourse community’ and ‘discourse
analysis', two key concepts used throughout this research.

Firstly, it gives the definition of the notion of ‘Discourse Community’ and its different
characteristics, represented in both Swales's six criteria and the management science el ements
‘CATWOE'. Each element is encapsulated in the other, forming a chain, if respected, would
hopefully lead to a betterment of the situation.

Then, we refer to the notion of ‘Target discourse Community’ that the students will join
after successfully completing the ‘Transformation process (‘T° one main element of
‘CATWOEFE) i.e. the English language course, which would help undergraduate biology
students join the ‘Target Discourse Community’ and become active members of the

society, because the first objective of any university isto serve the society.
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Secondly, and in relation to the notion of ‘discourse community’, this chapter dealt with
‘discourse analysis as ‘discourse’ is the dement through which members of the discourse
community under study interact. Research on discourse and genre analyses is reviewed, and
the implications of this for the present research are discussed; then, reference to the kind and
genre of discourse used by the undergraduate biology studentsis made.

The chapter ends by suggesting the research methods (questionnaires, manua and
computational anayses) that will be used in ‘ Chapters Three, Four and Five.’
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CHAPTER THREE

THE TEACHING AND LEARNING CONTEXT

3.1 Introduction

In *Chapter Two' the discourse community of biologists was described through the twelve
criteria ( Swales's criteriaand the six management science elements C.A.T.W.0O.E)
focusing mainly on the * Transformation Process’ (that is the English course) which helps
the learners to move from a neophyte to a member of the Target Discourse Community.
This chapter deals with the first research question, i.e.: *How is the discourse community

under study organised in terms of teaching / learning practices ?

In scientific education, it is agreed by the ingtitutions (the Ministry of Higher Education, the
university and the university departments) that the teaching/learning of English is a
compulsory component in the general curriculum. As stated in ‘ Chapter Two / Section 2.2,
language is not studied in isolation but within a socia group, and as such would therefore
need to be analysed within that socid group. Such analysis would normally have recourse to
ethnographic data collection procedures represented in the use of the triangulation:
questionnaires, interviews and classroom observations. However, in this research we managed
to get answers to questionnaires only, and to some ‘informa’ interviews. The research
population objected to formal (recorded) interviews and classroom observations.

In ‘Chapter One / Statement of the problem’, we have observed that in science ingtitutes,
English is most of the time taught by language teachers, who as non-specialists would focus
more on grammar (at the expense of lexis); and if English is taught by a subject-specidist,

thislatter would focus more on lexis and scientific experiments ( at the expense of grammar).
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To check how far thisis true, two questionnaires were designed: one for teachers and the
other for students. Therefore, the following part will deal with the anaysis of the

questionnaires that were answered by both teachers, and the students.

3.2The Teacher Questionnaire ( see Appendix A)

The questionnaire addressed teachers (as ‘Actors’, Chapter Two/Section 2.3.3.3) of the
English language course at the department of biology. It was designed to find out the
English language course objectives and organisation, and the methodology used by both
language teachers and subject-specialists teaching English (i.e. Transformation Process).
The questionnaire originally included questions about the teaching of the four skills.
However, as the number of teaching hours in the biology department varies between one
and a half hours in the third year and one hour in the fourth year, so the skills actually
taught are ‘reading’ and, to some extent, ‘writing.” Also, more emphasis is put on teaching
the reading skill because of the ministeria decision that states that the objective of teaching
English in science ingtitutes is “to learn how to read technical literature written in English”™*
(Ministry of Higher Education, March 1992)

For these reasons, we shall focus on the ‘reading’ and ‘writing’ skills in the analysis of the
guestionnaire data.

3.2.1 Theformat
The questionnaire was divided into two parts:
- PART A dedswith questions related to the teacher’ s background and the English

course objectives.

- PART B dedswith questions related to the methodol ogy used by language teachers
and subject-specidists to teach E.S.P.

1« Apprendre & lire et comprendre une documentation technique écrite en anglais. » (Ministére de I
Enseignement Supérieur, Mars 1992)
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3.22 Analysisof the questionnaireresults
3.2.2.1 Theteachers background and the English cour se objectives
0] Theteachers background:
The questionnaire was answered by two teachers teaching English at the
department of biology:
- One language teacher (B.A. in the English language);
- One subject-speciaist (a microbiologist).

(i) The English course objectives:
The language teacher states that the aim and objective of the English courseis
to show how the English language works, whereas, the subject-speciaist states
that the objective is to improve scientific knowledge (he gives lectures and
workshops about the subject-speciality in English)

The language teacher states that the students' main problemsin E.S.P. are:
- grammar (tenses, concord, connectors, etc.), and

- genera vocabulary.

The subject-specialist teaching E.S.P. finds that the students have difficulty mainly with
- scientific terminology, and

- sometimes with grammar and genera vocabulary.

3.2.2.2 Theteachers methodology

This part reports on the methodology used by the language-teacher and the subject-
speciaist for teaching English. The questionnaire answers are given in atable form to
compare the methodology of both teachers of English. For reasons given in ‘ Section
3.2, the analysis will focus on the teaching of ‘the reading component’ and ‘the
writing component.’
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Teaching E.S.P at the Department of Biology

The reading Thelanguage-teacher The subject-specialist
component
1) Typesof texts - Suitably mixed - too specidised
- suitably mixed

2) The approach

The communicative approach
- Looking for linking words
to help students plot their
way,

- Devisng questions to

Thetraditional approach
- the teacher reads the text
aoud:;

- The students read the text

used to teach encourage students to infer slently and then answer
reading meaning; guestions related to
- Introducing strategies to terminology (oraly or in
identify main points of a writing)
paragraph/compl ete text.
- There is no explicit
grammar teaching.
- Reordering (of sentenced - Answering ‘literal’
paragraphs); guestions related to the
- Answering inference text;
3)Reading questions, - Making sentences;
exer cises - Completion exercises; - Explanation of difficult
- Transfer of written words.

information to non-verba
form (tables, graphs, etc.)

4) The exercises are
done

- Individudly; or
- Inpair/ group work

- They aredoneindividualy only.

5) Evaluation

- Transfer of written
information to non-verba
forms  (charts, tables,
graphs, etc.);

- Multiple choice questions;

- True/fasequestions;

- Clozetest;

- Jumbled sentences /

paragraphs;

- Questions relaed to
terminology used in the
text;

- Definition  of  words
(synonyms, antonyms,
etc.);

- Making sentences with
specific words;

6) Assessment

- ‘Correct’” answering of questions.

- Scientific knowledge.

Table 3.1: The methodology used in teaching the  Reading component’
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Teaching E.S.P at the Department of Biology

The writing
component

The language-teacher

The subject-specialist

1) Sub-skillstaught

- Information transfer (from
tables, graphs, etc.) totext ;

- Writing summaries of
published scientific articles
and paragraphs;

- Writing essays,

- Writing reports.

- Writing summaries and
paragraphs,

- writing essays,

- Writing reports,

- Information transfer.

The communicative approach

- Writing is taught through texts and

Thetraditional approach

- Explain the main principles

2)The approach | units of thought (Isolated sentences of writing (how to start,
used are not good examples for teaching how to develop idess,
writing) how to conclude) then ask
- Study amodel text; practise various the studentsto write an
types of sentence writing based on essay; ( According to this
themodel (introductory sentences; teacher * students must
sentences containing new ideas, experience writing
development of the ideas, results of paragraphs through
those ideas, inferences, conclusions). | doing’).

3) Evaluation - Continuous assessment through - Students are asked to write
exercises and writing tasks that essays and reports (no
accompany every writing unit (to continuous assessment; just
check students' progress); the examination at the end

- Thefina writing report  (an of semester / year )
individua work related to the
student’ s speciality)

4) Assessment - To decide on the reative vaue of |- To assess scientific

content and grammar. knowledge.

Table 3.2: The methodology used for teaching the * Writing component’
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3.23 Conclusonsfrom the questionnaireresults

a) ESP courseams:
- The language teacher teaches how the language works and cares alot
for the students' progress through the course;
- The subject-specidist teaches the subject-matter and cares a lot for
scientific knowledge.
Not a any time does the subject-specialist mention anything about the course
gradation or the students' progress.

b) The approach:
- The language teacher teaches English at discourse level (through the
communicative approach);
- The subject-specialist uses the traditiona method and teaches English

at sentence level (and sometimes even at word level).

) The assessment:
- The language teacher assesses his students through the whole
teaching period. It is a continuous assessment to check students
progress. What is assessed is language (the content as well as
grammatical / lexical and cohesive correctness.)

- The subject-specialist assesses the students once a semester. What is
assessed is scientific knowledge.

d) The materids:
- The language teacher uses published and in-house materias.
- The subject-specidist uses published materias, and sometimes
produces his own materias.
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3.3 Thestudent questionnaire (see Appendix B)
3.3.1 Theformat:
The questionnaire was divided into three parts. A, B and C.
- Part A serves to gather genera information on the students background namely,
age, gender, the department they belong to (Arabophone / Francophone), the number
of years of study of English, and the English level proficiency.

- Part B deals with questions related to the general objectives of the English course at
the Department of biology.

- Part C deals with questions related directly to the English course (organisation,
teaching methods, etc.)

3.3.2 The questionnair e methodology
The number of students surveyed was 100, dl in their fourth (and final) year, studying either
‘Biochemistry’ (in Arabic) or ‘Genetics' (in French) at the department of biology (University
of Oran) in the academic year 1994-95.

3.3.2.1 Aimsof thequestionnaire
The questionnaire was set up with the following aims :
0] To identify the students' real needs (not those that have
been *assumed’ so far) and the problems faced by students in learning
English in order to develop a teaching methodology accordingly. As
Potts put it:

It is surely the whole point of the ambitions of an E.SP.
programme that its syllabus and methodology objectives,
should be as closely geared as possible to the needs, both
potential and ongoing, of the students we teach.

(Potts, 1988)
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(i) To assig the ingtitute of biology with its English course

review;

(i)  The questionnaire was also a way to tell students that as
teachers we are concerned in them learning the language
and in the way they are learning it. Because as Chalon *
questioned and answered,
To the question “ Teachers, what for ?° We would be
tempted to answer, “ Teachers, for listening.”
(Chaon, as quoted by Riley, 1985)

3.3.2.2 Organisation of the Questionnaire
The questionnaire was composed of nine rubrics with different kinds of questions:
- Yes/ no questions;
- Multiple choice;
- Factua quedtions,
- Ranking scale questions (where students are asked to attribute a number - oneto five-
according to the relative importance given to each item)) ;

Open-ended questions were avoided because they might be ambiguous, and time-consuming

for the students.

The questionnaire was written in English but the students were free to use alanguage of their

choice ( Arabic, French or English) to answer the questionnaire.

3.3.3 Reaultsand Discussion of the Questionnaire

3.3.3.1Rubric 1: The Students Background
The following information was obtained when the questionnaires were analysed.
1- Didtribution of the students by sex

More femal e students participated in answering the questionnaire.

12 A la question « Des professeurs, pourquoi faire ? » Nous serions tentés de répondre, « Des professeurs
pour écouter . » (Chalon, as quoted by Riley, 1985)
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Leve Respondents | Respondents Total
Male Female
Fourth year 40 60 100

Table (i): Distribution of respondents according to sex

2- Didribution of the students by age

The age of all the students who answered the questionnaire varied between 20 and 25.

3- Medium of instruction of the students

The questionnaire was given to 100 students in ‘the Arabophone Department’ and 50 students
in ‘the Francophone Department.” Seventy eight (78) students who answered the
questionnaire study biology in Arabic, and twenty two (22) students study biology in French
(atota of 100 students).

4- The students' foreign language studied at the middle and secondary schools
Eighty six (86) students studied English, two (02) students studied Spanish and another two
(02) students studied German. Ten (10) students did not answer.

Foreign language studied Number of students
English 86
Spanish 02
German 02
No answer 10
TOTAL: 100

Table (ii): Foreign languages studied
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5- Number of years of English instruction

Eighty six (86) students have been studying English for six years, and four (04) students for

one year only (i.e. students who studied another foreign language at school).

6- Self-evaluation of English proficiency
Eighty six (86) students ( those who have studied English for six years) stated that their level
in English is intermediate. Four (04) students stated that their level is beginner (those who

studied Spanish or German previoudy).
Questions 5 and 6 were asked to find out the level of students in order to develop a teaching

methodol ogy accordingly.
Number of students | Number of years of Leved
English instruction
86 6 years Intermediate
04 1year Beginner
10 No answer No answer

Table (iii): Students sdf-evaluation

3.3.3.2Rubric 2: General Instructional Objectives of the English Course

1 - The year of study of English
English is introduced in the third year study at the Department of biology. It is taught for

three semesters. two semestersin the third year, and one semester in the fourth year.
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Year of study English / Semester

First year No English

Second year No English

Third year Semester 1 and semester 2
Fourth year Semester 1 only

Table(iv): Year of study of English

From the table above, it can be noticed that a void of two years in English study exists

between secondary and university levels.

2- Types of English classes

All the students agreed that the type of English they had in the third year university level was

scientific (as opposed to literary English).

3- Necessity to study English

All students agreed that it is necessary for them to study English for the following reasons:

To understand scientific literature written in English in their field of study;
For further research as dl the scientific literature in biology is published in English;
It isthe language of wider communication;

It isthe language of science.

4-The main objective of the course

All the students agreed that reading is the most important skill. The importance of skills was

ranked as follows by the students:

1- Reading
2- Speaking
3-Writing
4- Listening
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5- Number of teaching hours of English per week

The students are taught English for one and a half hours aweek (one session) in the third year,

and one hour aweek in the first semester of the fourth year.

6- Was there a suitable number of English lectures on the course?

To this question, the students answered that there were not enough English lectures because
they find:

- Their level too low to improvein such asmall number of English sessions;

- They could not study all the scientific terminology necessary for their specidity;

- They could not get al the information necessary for their study, as according to them,

their teacher’ s main aim was to finish the programme.

3.3.3.3 Rubric 3: The English course organisation

1- Wasthe course well organised (content , duration, activities, etc.)

The students gave the following answers to show how well the course was organised:

- Content 54 positive answers
- Activities 48 positive answers
- Tasks 06 positive answers
- Duration 06 positive answers

(some students ticked more than one answer, and some did not answer this question).

2- What did the Engdlish course consist of ? here, again the students ticked more than one

answer to show what the course focused on:

- Teaching subject speciality 78 answers
- Reading comprehension 65 answers
- Writing exercises 24 answers
- vocabulary exercises 21 answers
- Grammar exercises 21 answers
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3- Students' ahility to understand their English teacher’ s lectures

- Partly 65 students
- Completdy 24 students
- Not at all 03 students

Rubric4: English Assgnments
1- Types of English assignments that the students had to do.

The students stated that their English assignments consisted of:

Types of English assignments Number of answers
Explaining scientific terminology 75

Reading texts and answering comprehension 39

questions

Doing grammar exercises 27

Reporting an experiment 12

Writing an essay 04

Table (v): Typesof English assignments

2- Degree of difficulty of the assgnments

Sixty five (65) students found the assignments easy, and fifteen (15) students found them
difficult. Twenty (20) students did not answer.

3- How often were students assigned work out of class

Fifty five (55) students stated that they were sometimes assigned work out of class, fifteen
(15) said that they were rarely assigned work out of class, and thirty (30) stated that they were
never assigned work out of class
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Frequency of work out of class

55 sometimes
15 rarely
30 never

Table (vi): Frequency of assignmentsto do out of class

Rubric 5: The Different Skills Taught at the Department of Biology
In this part of the questionnaire, | tried to find out what skills were taught and what problems

the students faced with each skill.

A-The Reading Skill
1- Frequency of reading English

Number of students

Reading frequency

55 Sometimes
30 Never
15 No answer

Table (vii): Frequency of reading English

2- Isreading in English recommended in your field of study ?

NMUANCE

Eighty (80) students find that reading in English is recommended in their field of study.

Twenty (20) students did not answer.

3- Typeof literature they haveto read in English
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Typeof literature Number of answers
Articlesin scientific journals 84
Books and textbooks 48
Song texts 01

Table (viil): Types of reading literature

4-Difficulties the students meet when reading English literature ( the students ticked more

than one answer)
Areas of difficulty Number of answers
genera English 45
scientific English 36
grammar structures 24

Table (ix): Areasof difficulty in reading English

5- Which strategies do you use when reading ?

The students gave the following answers:
- Trandate word for word using abilingual dictionary;
- Scan thetexts (look for specific information only);
- Send the whole article to a French |aboratory abroad to get it trandated and sent it
back.

B- The Writing Skill
1- Frequency of writing English at the Department of biology
Seventy (70) students stated that they sometimes write in English, twenty four (24) students

stated that they never write in English, and six (06) gave no answer. The use of ‘never’
remains ambiguous because it is not clear whether these students were never asked to writein

English, or whether they were not able to write in English.
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2- Kind of writing the students had to do

Forty two (42) students reported that they had to write an essay. By ‘essay’ they meant a short
paragraph, not a project.

3- Difficulties the sudents meet when writing in English

The students find difficultiesin writing at:

- word level  (choice of lexis) 66 answers
- sentencelevel 51 answers
- paragraph level 48 answers

C- The Speaking sKill
1- Necessity of speaking English at the Department of biology.
The results of this question indicate that twenty (20) students find it necessary to speak

English and seventy two (72) students find it unnecessary.

2- Do you need to speak English ? and Why ?
Twenty (20) studentsfind that they need to speak English in order to:

- Discuss scientific matters with foreigners as it is the language of internationa
communication;

- Togo abroad to study;

- Togreet people? (my question mark)

3- Frequency of speaking English

Frequency of speaking English Number of students

sometimes 70
never 20
Nno answer 10

Table (x): Frequency of speaking English
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The students speak English mainly in the teaching /learning classroom. They sometimes

speak it with foreigners living in Algeria, and with friends on the phone.

4-The difficulties they generaly have when speaking English are: Sentence construction and

pronunciation.

D- TheListening Skill
1- Islistening necessary in your field of study ?

Sixty four (64) students find it unnecessary to listen to English in their field of study; and

twenty six (26) students find it necessary, and ten (10) students gave no answer.

2- Frequency of listening to English

Frequency of listening to English Number of students
Frequently 03
Sometimes 70
Never 12
No answer 15

Table (xi): Frequency of listening to English

3- Where/ when do you listen to English ?

The students listen to English:

In the classroom;

On the phone, while talking to friends;

Ontheradio;

On thetelevision;

In songs;

On the bus ? (my question mark because it is not clear with whom the person speaks

English on the bus, and for which reasons)
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Rubric 6 /Cour se Content: Assessment of the standard of teaching in English lectures.
1-The standard of teaching in English lectures was evaluated as follows :

Quality standard of English lectures | Number of students
Very good 16
Good 40
Poor 20
Very poor 18
No answer 06

Table (xii): Quality standard of English lectures

2- Relevance of English class content to the subject-specidity

Degree of relevance Number of students
Very relevant 42
Relevant 37
Not relevant 03
No answer 18

Table (xiil): Relevance of the English classto the subject-speciaity

3- The teacher’ srole. S'he hel ped the students to:

- Learn scientific terminology 66 answers
- Understand scientific facts 54 answers
- Learn the grammaticd rules of the English language 33 answers

4- Types of teaching aids used by the lecturers of English

According to al the students, the only teaching aid used by the teacher is: the blackboard.

95



NMUANCE

5- Was/ were the teaching aid(s) used constructively? and Why ?

Some students found that the teaching aid (the blackboard) was used constructively and some
othersfind that it was not used constructively for the following reasons.
¢ Reasons for the positive answer:
- Assome students’ level was too low, the teacher helped them by writing the difficult
words on the board;
- Toexplaindifficult words;
-  Toexplanscientific formulae (chemica / mathematical) etc.;

- Towritethe exercises.

¢ Reasons for the negative answer:
- The board was not enough to explain and communicate al the scientific information;
- The teacher did not write any formulae or equations on the board but just ‘nice

literary sentences.

6- Learning activities
Seventy five (75) students stated they sometimes do individual work in class; fifteen (15) of
them stated that they often do individua work in class; and ten (10) did not answer.

It was noticed from the students' answers that they never do pair/group work (compared to
the teachers' answers (Table 3.1) who stated that they gave the students pair/group work
activities). The reason for that is the group size (big groups) and the limited time allocated
to the English class (one and a half hours/a week)

7- The availahility of resources that the students may have needed for the English course:

There are two libraries at the Faculty of Sciences: a main library, and one specific library in
each science department. The students mentioned only one type of resource available to them

i.e. library books (at the main library)
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Types of resour ces Number of students | Availability

Library books 40 good
Library books 22 poor
Library books 30 very poor

Table (xiv): Availability of teaching/learning resources

(This table should read that forty students (out of 100) find the availability of resources ( i.e.
library books) good, etc.).

Inthe ‘fourth year biology library’, there are books as well asjournals.
In the 1990s, Algeria did not subscribe to many scientific journals, therefore students had to
look for, and find the necessary and up to date scientific journals using a ‘friend to friend’

strategy.

The laboratory facilities for teaching English are inexistent at the Department of Biology.

8- Did the English course help you acquire the necessary skills?
Fifty (50) students find that the English course offered to them, helped them acquire the
necessary skillsand, forty two (42) students find that it did not.

9- If not, the problems in learning English are due to the

- Lack of adequate materia 54 answers
- Lack of teacher’sexperience 48 answers

- Lack of appropriate syllabus 42 answers. (The students ticked more than one answer)

Rubric 7: Students Assessment
1- Assessment methods that the teacher used
All the students stated that they were assessed through written examinations only. Another

contradiction with the teacher who asserted that he used continuous assessment ‘Table 3.2 /
Evduation.’
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2- Assessment methods ranked in order of preference of the students:

- Written assignments (essay) 51 answers
- Project 27 answers
- Exams 20 answers
- Continuous assessment 15 answers

(The students ticked more than one answe).

3- Relevance of assessment methods to the course as it was conducted

Seventy (70) students think that the assessment was relevant to the course as it was
conducted. However, nine (09) students find that the assessment was not relevant, but they
did not state the reason(s).

Rubric 8: Overall Course Evaluation
1-The overdl view of the teaching guality of the English coursein each year of study.

- Teaching quality of the English coursein thethird Year

Quality of teaching Number of students
Very good 15
Good 45
Poor 20
No answer 20

Table (xv): Teaching quality in thethird year

- Teaching quality of the English coursein thefourth Year.
All the students who answered the present questionnaire agreed that the teaching quality of

their English course was very poor, without really explaining why it was so.

2- Aspect(s) of the English course having been the best taught.
Most students agreed on the following:

- Scientific terminology;
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- Study of scientific texts,
- Detailed scientific explanation of concepts, etc.;

- Trandation of words/ processesin Arabic helped them alot.

3- Aspect(s) of the English course having been the least well taught

- Not enough grammar and grammar exercises of sentence structure;
- Discourse structure;

- Not enough writing and speaking;

- How to trandate scientific texts;

- Toread general English.

4- Aspects of the English course that the students regard as having been irrdevant to the

course

Some students find that some items taught on the English course did not correspond to the

specidlity they were studying. However, the students did not state what these items were.

5- Main sources of difficulty for studentsin pursuing their English course

Inexistence of syllabus;

Inadequate teaching methodol ogy;

Understanding and speaking (pronunciation) English correctly;

No balance between the load of information given by the teacher and the time

allocated to the English session (too much information given in one session).

6- Suggestions for improving the English course

The students made the following suggestions to:

Provide them with a syllabus;
Introduce English in the first year of their biology degree;
Increase the number of teaching hours;

Recruit afull-time ‘ competent’ teacher.

The students defined a competent teacher as a teacher who: ‘ masters the English language

and the subject-speciaity’; ‘has a good teaching methodology’; ‘takes into consideration the
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different levels of students competency in the same group; but not a teacher whose main am
is only to finish the programme.
- Provide more recent books and textbooks for learning English;
- Useauthentic texts (not * ESP concocted’ texts);
- Have more exercises / tasks in order to understand the terminology and the different
equipment used in the description of scientific experiments to become able to read

texts without much difficulty.

Rubric 9: Some more General Questions
1- Thetwo strengths of the English course

The students focused mainly on the:
- Study of scientific terminology;

- Study of scientific texts.

2- The two weaknesses of the English course include:

- Lack of grammar teaching;

- Insufficient study of scientific terminology.

3- In the last question of the questionnaire, the students were asked what they have gained

from the English course and their answers were as follows:

- Study of scientific texts and knowledge of some scientific terminology;

- How to read scientific texts;

- Tounderstand and write English, and to some extent we learnt how to speak English;

- How to useadictionary;
However, four students (the four beginners) found that they have gained ‘nothing’ from the
English course without justifying such a statement.

3.3.4 Main results of the student questionnaire
From the students’ answers, one can draw the following genera conclusions.
- The students who answered the questionnaire are mostly female (60 female and 40

male).
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- Most of them (86 out of 100) had studied English at the middle and secondary schools
and their level in English is intermediate. Four students were beginners because they
had studied other foreign languages (Spanish and German) in the middle and

secondary schools.

- Most students (78 students) come from the arabophone department and twenty two

(22) from the francophone department.

- All the students agreed that English is necessary in their field of study (Rubric 2 /
Question 3) and they al stressed the importance of the reading skill (Rubric 2 /
Question 4). Much emphasis was made on the need to develop their reading skill

through the study of authentic texts and scientific terminology.

- The students stated that the English course (in the third year) consisted of teaching
them scientific English through scientific text study and scientific terminology and
that it was not the case in the fourth year (Rubric 8, Question 1, very poor teaching

quality in the fourth year).

- Most students (70) find writing in English necessary but they mentioned that the main
problem they meet in writing in Englishismainly at word level (problem of lexis).

- Asfar as speaking and listening are concerned, the students think that they are useful
but not necessary in their field of study.

However, the students expressed some of the problems related to the English course. These

are:
- The unbaance between the time alocated to the English course and the level of
students (which is generally low);
- Inexistence of syllabus;
- Inadequate teaching methodol ogy;
- Lack of adequate teaching materid;

Lack of teacher's experience.
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The suggestions they made for improving the English course were asfollows:
c) administrative; and

d) pedagogic.

a) Adminigtrative suggestions

- Increase the number of teaching hours of the English
COUrse;

- Introduce English in thefirst year of the biology degree
in order to avoid the void of two years where Englishis
not taught;

- Recruit afull-time teacher;

- Provide more recent books and textbooks for learning
English.

b) Pedagogic suggestions

- Provideasyllabus,

- To use authentic texts (instead of ‘E.S.P. concocted’
ones);

- To have more practice when it comes to the use of the
target language (more exercises/tasks, more
assgnments, etc.) in order to become efficient

independent readers.

The problems and suggestions mentioned by the students are significant as they build the
foundation stones of the research. This reflection will seek to find solutions to both problems

(administrative and pedagogic).

We aim at solving the administrative problems (time allocated to the English course, group
size, recruitment of full-time teacher, etc.) through discussion and consultation with the
administrative staff ( Dean of the Faculty, Head of Departments, etc.)

However, this done adone would not suffice. We should also solve the pedagogical problems.
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By solving the adminigtrative problems, we can help in better organising the English coursein
order to improveitstuition.

One way, to reach such an improvement is by providing an appropriate methodol ogy.

These two conditions are but objectives, when they come to be implemented, they change into
major discoursal discrepancies. The person in charge of the administrative ruling tends to
magnify the importance of the management of the transmission of knowledge. The teacher,
the one in charge of the transmission of knowledge, is often required to bend pedagogical
objectives to adminigtrative objectives (e.g. transform a tutorial (T.D) into a formal lecture
because of the number of students, as mentioned in Rubric 6 / point 6 ‘learning activities.
group size, limited time, poor pedagogical means, €tc.). Therefore, we are aware that what we
are going to propose may have a sample ‘plausibility’ and may be considered as experimenta
data

3.4 Specification of thereading literature used by biology students

The methodology aimed at, will be developed to help students improve their reading skill in
English when it comes to using scientific journa articles, the discourse of which is highly
sophisticated and hence difficult to understand by non-native students. Therefore, the
following part will specify the subjects using the reading literature i.e. journal articles, and
their reading strategies. It will then examine aspects of the biology discourse, focusing on

aspects of complexity.

3.4.1 The Subjectsusing thereading literature (i.e. journal articles)
In this research, the subjects using the texts under study (biology journal articles) were fourth
year biology students at the university of Oran (Algeria) who were taking an English reading
course. The am of the course (as stated previously) was to help them in their reading
performance of biology journa articles.

The students were native speakers of Arabic/Berber, who had studied French as afirst foreign
language, and who had studied English as a second foreign language for six or seven years
(with the exception of some students who had studied another second foreign language e.g.
German or Spanish)
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These students studied English a school (for five years) with a two-year void of English
instruction at university. English is not taught at the Department of biology in the first two
years of university education. The five years of English a the secondary school are
completed by three semesters of English (two semestersin the third year, and one semester in

the fourth year) of university education.

The students have some dormant knowledge of English from school, and have some
familiarity with some lexis and syntax of biology discourse.

These students were taught biology through Arabic or French medium (and not through
English). They are undergraduate and therefore they are not very much exposed to
sophisticated English language. However, they, at the same time, have to read journa
articles dealing with biology, the language of which is quite complex.

3.4.2 Reasonsfor usingjournal articles
Lodge observes “no choice of a text for illustrative reasonsisinnocent.” (Lodge, 1981:23, in
Swales, 1990:50). As such, there are three reasons why these students need to read journa
articles:
a) Specific scientific information
To get scientific information necessary for the writing-up of their ‘mémoire’ (written

assignment);

b) Availability of resources
Different journals written in English dealing with biology are available at ‘the fourth year
biology library’ as compared to books which cost more for Algeria to import. The students

also used ‘afriend to friend technique’ to borrow journals.

c¢) Frequency
Journals are published more frequently than books, and they therefore contain more up to date

information, and more targeted topics, which correspond to specific learners queries.

These reasons explain why undergraduate biology students read journa articles. However, as

mentioned above, the language of scientific journa articles is, on one hand, quite
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sophisticated and difficult to understand by undergraduate students. Halliday explains this
point by stating that,

It would not be possible to represent scientific knowledge entirely in
commonsense wordings, technical terms are not simply fancy
equivalents for ordinary words, and the conceptual structures and
reasoning processes of physics and biology are highly complex and
often far removed, by many levels of abstraction, from everyday
experience. ( Halliday, 1993:70).

This statement (as well as Gee'si.e. ‘use of language plus other ‘stuff’” in ‘Chapter Two')
establishes the distance between everyday language used for domestic purposes, and technical
language for rational and methodological processing of information, as available in scientific

journdls.

As such, the language in which these journals are constructed is specialised and sophisticated
and, istherefore bound to be difficult to follow by non-native students of English.

On the other hand, these students find biology texts hard to read athough they know many of
the words and grammatical structures used in the texts because, in the case of scientific
writing, “it seems that there are certain features of the way meanings are organized, and the
way they are worded.” (Halliday, 1993:124) that present specia problems for these learners.
It confirms their inability to use procedural devices, to make their terminology a piece of
discourse. This fact may be due to the teaching/learning experience they have had. It is, as
Carrell observes “the result of learning the elements of the language without understanding
the processes which one utilizes to communicate with those elements” (Carrell et al.,
1988:120). The consequence of such a practice leads the students to the following reading
strategies.

3.4.3 Students reading strategies
As stated in the questionnaire in this chapter, the students read biology articles written in
English only when they do not find articles written in Arabic or French. However biology
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articles are rarely published in Arabic or French, and as a consegquence students have to read
these articlesin English. When students read articlesin English, they ether:
- Process them word for word ‘local reading’ (Cohen et al., 1988:16), and in this
case the quality of reading could be questioned: ‘Do students achieve
satisfactory comprehension ? (cohesion processing), or
- They scan them (‘lireen diagond’ asthe students said). When they use this
strategy, they may miss pertinent information (coherence processing), or
- They givethe articlesto an expert to trandate. This operation is cost-effective
in terms of time and money (discourse processing).
According to the students, these ways of processing their texts are due to the complexity of

the discourse of biology.

3.5 Discourse of Biology

The discourse of biology, though it uses genera English i.e. common grammatical structures
and non-technical lexis, it dso uses a very specialised English (biology terms, much lexica
density and grammatical metaphor).

This specialised language, ‘ Langue de Spéciaité (Pavel) or ‘Langue Spéciaisée’ (Lerat),
is considered by some linguists as part of the genera language, and therefore serves a
certain purpose. Pavel states that,

The specialised language is part of the general language used for the
transmission of knowledge relating to a specific field of experience.
It shares the grammar of the general language and part of its lexical
and semantic inventory (morphemes, words, syntagms and
combinatory rules) but makes a selective and creative use of them...
(Pavel™®, 1993:1, in Gledhill, 1995:28).

Bla langue de spécialité est un sous-ensamble de la langue générale [LG] qui sert a la transmission du savoir
relevant d'un champ d'expérience particulier. Elle n'existe qu'en partageant la grammaire LG et une partie de
son inventaire lexico-sémantique (morphemes, mots, syntagmes et regles combinatoires) mais en fait un usage
SHectif et créatif...(Pavel, 1993:1, in Gledhill, 1995:28).
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In the same line of thought, Lerat (1995:21) emphasises that, the specidised language (langue
spécialisée) stems out of a professiona context. It is language as such that develops “an
autonomous system” that contributes to the transmission of knowledge, and the dissemination

of creative idess.

Our am in this research is not to dispute the claim whether a specialised language is part of
the general language, or whether it is not. We agree that a specialised language is part of the
genera language “un sous-ensemble de la langue générale”. Our am is to focus more on the
objective that we, as people, want a specialised language to serve a specific purpose.

It is important to mention that it is not the language itself that serves a certain purpose and
aso that alanguage cannot be ‘selective’ and ‘creative’ (Pavel, 1993:1). Rather, It is people
(users of language: scientists, linguistists, etc.) who use a language to achieve purposes, and
that only people are ‘creative’ and ‘selective’ when they use a language. Crucia to this point
is Roe's notion that “ language cannot have a purpose.” “Only people (here referred to as
‘Discourse Communities (Swales, 1990:23) have purposes.” Also for Roe, “language is

what they use purely in order to achieve those purposes.” (Roe, 1993:1).

One of these purposes crucia to our argument, as stated in Pavel’s and Lerat’s quotations
above, establishes that the speciaist language conveys knowledge gathered through afield of
experience (Pavel, 1993:1). Furthermore, a language develops a magor function, i.e. the
transmission of knowledge (Lerat, 1995 :21).

This knowledge transmission is pertinent to our subjects (biology students) as this is the key
to help them join their target discourse community. It is aso the key process by which our
learners (neophytes) become members of the Target Discourse Community (TDC).
Therefore, moving from non-members to members of the TDC requires knowledge
transmission to take place a the transition phase, one of the CATWOE eements (T:
Transformation, i.e. the English language course) referred to in the description of the

discourse community in * Chapter Two.’

The am of this research is to help this knowledge transmission i.e. understanding biology
discourse without “external or internal mediation” (knowles, 1995:2) to take place at the
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transition phase, since these procedures will certainly make the learner waste time in
strategies for deciphering semantic content, and scatter his’her energy over secondary
activities of acquisition of knowledge, rather than topical understandings that possession of
discourse implies. Therefore, our learners need to be trained in “the way meanings are
organized”’ and “the way they are worded” , (Halliday, 1993:124), to become professionasin
their field of study and to be able to join the target discourse community.

This training is crucia for our learners because it is socially important. This socid

importance is two-fold:

1.  Sothat acommunity survives and does not die out, neophyte members need to
be trained and initiated into this community. There needs to be a threshold level of
members (Swales's sixth criterion for the description of a discourse community/
‘Chapter Two / Section 2.3.3.3')

2. These learners need to be aware of the established concepts negotiated and
agreed upon by professionds in their discourse community to be &able to
communicate with each other. Knowles explainsthis point stating that,

... Mogt of all, names, normally named ‘words', are at the very basis
of social intercourse. Of course, much social intercourse takes place
on a distinctly professional level, invoking/evoking - and instantiating
by words-established concepts, phenomena or artefacts current
within particular discourse communities for the smple reason that
they have been professonally introduced, negotiated and
subsequently validated by them. (Knowles, 1995:2)

This type of communication between members of a scientific discourse community is
necessary for its surviva. In this regard the importance of the use of ‘socid networks
anadysis (mainly Warner’s and Mitchell's works) referred to in the description of a discourse
community in ‘Chapter Two / Sections 2.2.2.1 and 2.2.2.2’, provides us with a useful tool for

understanding such phenomena.
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The learners need aso to know these words and concepts because, as members of the
discourse community, they are bound to share the same lexicon, to become a terminology
that allows access to discourse as nuances in meaning.

As such, and by helping our learners to bridge this gap i.e. to overcome the reading
difficulties caused by scientific texts, and become able to join the target discourse community
and communicate with each other “without internal or external mediation”, we help increase
“the discourse community’'s sophistication, first of all encyclopaedically (at least for the
pioneers) and then terminologically. The route from term to concept is immediate for DC
members.” (Knowles, 1995:2). However, before our learners reach the stage of “immediate
route from term to concept”, they stated (in the questionnaire answers) that they go through

the stage of problem facing i.e. the complexity of the discourse of biology.

3.6 Agpects of complexity of biology discourse

According to the students, this complexity of the form of English lies mainly in ‘Lexical
Density’ and ‘Grammatical Metaphor’ (Haliday, 1993:71) widely used throughout the texts
by the authors of biology discourse.

These features (Lexical Density and Grammatica Metaphor), which make comprehension
difficult to follow, are discussed one after the other.

Halliday's terms ‘lexical density’ (LD) and ‘grammatical metaphor’ (GM) are referred to in
order to come up with a definition specific to the point of study. The former (Iexica density)
is defined by Halliday as “a measure of the density of information in any passage of text,
according to how tightly the lexical items (content words) have been packed into the
grammatical structure” and it can be measured as “the number of lexical words per clause.”
The latter (grammatical metaphor) is defined as “a substitution of one grammatical class, or
one grammatical structure, by another.” (Halliday, 1993:79).

For the present purpose, ‘lexicd density’ will be used to refer only to those lexical items
(content words) which form a pile-up of houns (a noun string) without use of any preposition,
or any relative clause, etc. between these nouns (e.g. Ltk mouse fibroblast cell ling, a
consensus polyadenylation signal sequence, arat liver expression cDNA library, etc.)
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The second criterion of lexica density used by Haliday and which reads “the number of
lexical words per clause” will not be considered asit is not relevant to the present research.

‘Grammatical metaphor’ will refer to the substitution of verbs, etc. by nouns, in order to form
‘lexical density’ i.e. the principle of the metaphor implies alexical combination (NC) whichis
within the limits of this discourse, decoded with the same referent.

3.6.1 Lexical Density
Because the language of scientific journal articles is planned and formal, lexical density
tends to be quite high. This is why students find the discourse of biology journal articles

quite dense.

Halliday (1993:76) refers to some general tendencies to use lexical density by explaining
that in formal spoken language, lexical density does not play an as much important role as
in the written form which is highly planned as shown in the next grid:

- Spoken language ——»  two lexical words per clause
- Written language ——»  six lexical words per clause.

He then adds, that in scientific writing ‘lexical density’ may be much higher.

This can be easily understood since scientific writing is entirely geared by the need to
inform, to manipulate data in a great quantity , and as such it excludes all forms of

‘interpersonal formulas’

a) Because of a permanent worry: not to be subjective;
b) And because of the need of accuracy that excludes al references to cultura
environment  (nothing as the narrator/author, weather conditions, historical
moment, etc.) outside the focal interest of the biological item under study.
Thus, in biology journal articles, scientific writers tend to condense their texts by using a
pile-up of nominal compounds (NCs). These NCs form the lexical density which will be

examined in this research.
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3.6.2 Grammatical Metaphor
This use of nominal compounds presupposes nominaisation, i.e., turning amost any
linguistic item (verbs, etc.) into nouns (grammatica metaphor), another feature being

examined together in this research.

This discourse complexity does in fact present magor problems for the present learners
because they have not been educated through English. As stated before, English is taught
in science departments, just as one component of the curriculum to become a tool for

reading scientific literature. For thisreason, the students' problem istwofold:

a) The nature of the language used as a medium of instruction.
Halliday observes,

For those who are taking up English as a language for science and
technology, the problem may be greater or less depending on the degree
and kind of grammatical metaphor found in the language(s) they have
used as medium of education before. (Halliday, 1993:82)

And the present learners have been educated through Arabic or French, two
languages which “ would resort to a number of different propositions and relative
clauses.” (Salager, 1985:140), instead of using grammatical metaphor.

b) The lack of students exposition to English in general, and to scientific English
in particular. In Algeria, the only place where our learners hear, read or speak
Englishisin the classroom (for one and a half to two hours/aweek during six/seven
years of their educational life). As such, they have grasped only some basic English
to survive in their educational field.

So, when they read journal articles full of lexical density (LD) and grammatical metaphor
(GM), their problem is obviously more important than that of native speakers considering
Halliday’ s statement that ‘nominalisation’ can be a problem even for native speakers. This
isexplained as follows,
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It seems likely that part of the difficulty arises, however, because
these metaphorical expressions are not just another way of saying
the same thing. In a certain sense, they present a different view of
theworld. Aswe grew up, using our language to learn with and to
think with, we have come to expect (unconsciously, until our
teachers started to give us lessons in grammar) that nouns were for
people and things, verbs for actions and events. Now we find that

almost everything has been turned into a noun. (Halliday, 1993)

This quotation states that the nominalisation process used in written scientific English

seemsto be aproblem even to native speakers.

To summarise, nominal compound (NC) frequency, ther rarity in the readers L1 and L2 and
their complexity, represent the major problems for our learners. Therefore, our immediate
goal as EFL reading teacher is to minimise reading difficulties, to maximise comprehension,

and to save time and money for the students who pay for their articlesto be trand ated.

It is agreed that learners awareness of frame of reference (thelr subject-specidity) is

obvioudly richer than that of the language teacher because as Knowles notes,

Those who observe and analyse discourse communities because of
an interest, even a utilitarian interest, in their technolects are
almost exclusively never members of them. (Knowles, 1995:2)

And language teachers teaching science students communities have almost never been
members of them. The choice of their being appointed as teachersis always determined by
the type of code used by a scientific community i.e. the language namely here: English,
and never discourse, since in this case the teacher would be chosen for the content of his

teaching i.e. biology.

It happens that language and discourse (English + biology) meet in single individual and

rare instances (as seen in ‘ Chapter Two’, the teacher Questionnaire answered by a subject-
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specialist, a biologist, teaching English), and in Algeria, when the teacher is sent abroad
(Great Britain or the U.S.A) to study and complete hisher postgraduate studies in
biology.

Often when they come back, they neither have the time nor the preoccupation of
developing a reflection on the problems that the biology discourse community encounters.
However, the primary concern of this work is to investigate (in ‘Chapter Four’) how this

frame of referenceis represented in language, i.e., the English language.

3.7 Concluson

In this chapter, we tried to assess the teaching / learning of the English course (as an
answer to the first research question) through the analysis of two questionnaires (one for
the E.S.P teachers and the other for students).

The questionnaires’ results showed some strengths as well as weaknesses of the English
course. Both teachers and students stressed the fact that reading is the basic skill taught in
class. The students also stated that they need to read scientific texts, focusing mainly on

journal articles.

The type of discourse (written) and the genre (scientific journa articles) used by biology
students have been specified and reasons for such a choice are given.

We then discussed the aspects of complexity of biology discourse represented in ‘Lexica
Density’ and ‘ Grammatical Metaphor’, two aspects that will be dedt with in * Chapters Four
and Five’
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CHAPTER FOUR

FRAMING THE BIOLOGY CORPUSFOR MANUAL ANALYSIS

4.1 I ntroduction

This chapter starts by specifying the kind of corpus to be used for analysis. Firstly, the
principles underlying the selection and design of the speciaist corpus are discussed.
Secondly, a manual analysis of grammatical aspects (tense, voice and modals) and lexical
items (scientific terms in the form of Nominal Compounds using Bartolic' s categorisation)

of the whole corpusis done.

4.2 The current pedagogical situation at the Department of biology

The students’ questionnaire exploitation, and a first sight interpretation found the most
important observations that establish a general unease about the English course they have
had so far. Without being able to point out the shortcomings of the lectures with accuracy,
they expressed some awkwardness about the methodology implemented by their teachers.
The students’ pedagogical dissatisfaction is due to two main reasons:

4.2.1 Thetraditional way of teaching
The reading course generally consisted of giving the students a text, followed by a
vocabulary study (usually ‘study of lexisin vitro’, Knowles, 1995, as opposed to the ‘ study
of lexis in vivo' i.e. in rea contexts). The students are, then, asked to answer some
comprehension questions. Such a teaching situation seems to be under complete teacher’s
control (selecting texts, asking questions and expecting correct answers from the students),
and relegates the student’s role to a secondary rolei.e. to answer the teacher’s questions
only. The students are not involved in any decision-taking as far as the content of the

English courseis concerned.
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4.2.2 Thereading texts
The texts (concocted for teaching purposes, not ‘authentic texts') used as a basis for the
reading course are imposed by the teachers of English without any prior consultation of the
students. These texts are not representative of the learners’ needs, as no needs anaysisis
generally done before. Working on this basis, therefore, a students’ needs analysis (through
a guestionnaire, (in ‘Chapter Three') and informa interviews of Director and head of

Department ) was undertaken.

To the question *Rubric 8 /Question 6: What suggestions would you make for improving
the English course 7', al the students agreed that the course should include ‘authentic
reading materials.’ This point is related to Swales's fourth criterion ‘use of genres that

mediate the in-flow of information’, which isimportant for the * Transformation process'.

In this context ‘authentic reading material’ is defined by the students, the Director of the
Department of Biology and by the Head of the Francophone Department (personal
communication) as ‘the actual articles that the students need to read in order to get the
relevant information to write their ‘mémoire’, and be able to join the target discourse
community.” That means, not those texts imposed by the teachers of English, and which
mostly represent ‘simplified versions' of scientific texts, produced specifically for teaching

PUrpOSES.

Therefore, the first step undertaken in this research is the creation of the corpus. This latter
had to follow certain criteria because as Needham notes that “if we were to select the
material at random, it would probably turn out that the data was so sparse that nothing
useful could be found.” (Needham, 1967: 47).

4.3 Rationalefor the cor pus of texts

The creation of the specialist corpus will enable us to answer the students and the
ingtitution’s real needs (i.e. to use authentic texts) as revealed in the Questionnaire and
informal interviews, and at the same time to use this corpus as the foundation stone on
which the suggested methodology will be based.
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Two points can be made about the decisions underlying the selection of this corpus:
- The objective of the research, and
- theresources available . (Engwall, 1994:50).

4.3.1 Objective of theresearch (Reintroducing the second Resear ch Question)
The objective of the research is to find answers to the second research question which is
“How does language function in extremely specialised discourse’. It will consist mainly of
the study of the frequency and complexity of the lexica and grammatical features
characteristic of biology discourse used in journal articles.

4.3.2 Resourcesavailable
In order to control text-type aimed to be used in this research, two parameters are held

constant. These are:

() Authenticity of texts
The texts that form the corpus are articles that were read by biology students
in their final year of study (semesters 7 and 8) and who were at the stage of
writing up their project.

(i)  Text genreand provenance
The combination of ‘the objective’ and ‘available resources made me

restrict the study to one genre: journal articles.

It is obvious that most of their needs in terms of corpus are singularly targeted i.e. al texts
that are directly compiled for the drafting of their papers, examinations and research
gueries. This very functional perspective determined the choice of the corpus, even if
teachers (as much as myself) may question the quite reducing view of specialisation,
knowing that it may end in the form of aterminology, in the best of cases ajargon, which

is far from adiscourse capacity.
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This choice was also found out in the students answers in the questionnaire (‘ Chapter
Three'). To the question ‘Rubric 5/ Question3: In your speciality, do you have to read:

a) Textbooks, b) articlesinjournals, ¢) handouts, other (specify)’,
most students (84%) answered that they read journa articles to get the scientific
information relevant to their project writing. The students rarely read books or any other
genre dealing with their subject-speciality.
The articles selected to form the corpus deal with the fields of ‘Biochemistry’ and

‘Genetics' and were extracted from different scientific journals (see Section 4.5).

4.4 Limitations of the corpus
A fundamental decision that had to be taken in corpus creation concerned the optimum size
for the corpus. Engwall stressed that “no scientific criteria exist for determining the size of
any corpus’ (Engwall, 1994 : 51), while Meyer (2002:138) gave more instruction when he
stated that “what we plan to do with a corpus greatly determines how it is constructed:
vocabulary studies necessitate larger corpora, grammatical studies (at least of relatively
occurring grammatical constructions) shorter corpora.” However, the notion of ‘large

and short corpora has not been clearly determined.

In the theory of linguistic text analysis, a corpus of 100 thousand words is said to be
representative and sufficient for the purpose of qualitative linguistic analysis. In the present
research, this figure had to be balanced against other considerations.

The size of the corpus under study (i.e. fifteen journal articles dealing with two biology
sub-specialties ‘Biochemistry’ and ‘Genetics') is fifty six thousand words (a definition of
the term “word” will be given in the next part of this chapter).

This corpus seems relatively small for the following reasons:

(i) Lack of students cooperation
In this research, we aim at using “authentic reading material” i.e. biology articles read by
students [and not any other reading materia that we can select], in order to find out what
complexity these articles present for students and where this complexity lies.
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(i) Number of specialtiesin the corpus
Another limitation (although not very significant) is that the corpus includes articles from
only “Biochemistry” and “Genetics’ because only students studying these two sub-
specialities were willing to cooperate (as compared to the other students doing other sub-
specialities like Microbiology, Animal biology, Plant Biology).
Points 1 and 2 are interrelated because they both show lack of students’ cooperation.
Incidentally, the two specialities covered in this research are the only specidlities that have
always been part of the whole biology programmes (in the 1984-1997 programme, in the
1997 programme which is still in practice, and in the L.M.D, as explained in ‘ Chapter One/
Section 1.8').

(iii) Research aim
The aim of this research is not to create a glossary or compile a dictionary where millions
words are needed, but to have a representative authentic corpus dealing with the field of
biology, and from which to extract some lexical and grammatical features indicative of the
biology discourse, and propose an appropriate teaching methodology as the methodol ogy
used before has been so far unsatisfactory.

(iv)  Copyright problem
Some copyright editors denied permission for research. Therefore, only journal articles for
which copyright permission was granted are used in the corpus. Application of the criteria
listed above and consideration of the limitations of the corpus creation, resulted in the
following selection of texts.

4.5 Types and sour ces of data

A collection of authentic texts representative of the language of biology was compiled for
language analysis in order to investigate the lexical and grammatical features characteristic
of biology discourse and to discuss their complexity. Fifteen journa articles dealing with
‘biochemistry’ and ‘genetics' were collected from students and photocopied. These, then,

formed the present corpus which counts fifty six thousand running words / tokens.
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All the articles were read by fina year biology students at the writing-up stage of the
‘mémoire and before the stage of joining the target discourse community.

These articles were published in scientific journals like: Biochemistry, Nature, Peptides,

Biogenic  Amines, Neuropharmacology, and Naunyn-Schmedeberg’'s Archives of

Pharmacology, between 1985-1994 (see List of Textsin Appendix C).

Considering the difficulty of getting copyright permission to initiate a new collection of
data, we have decided to keep the articles and papers compiled for this research although
they date back to the nineties for most of them. They remain references, since their
observations on the scientific language have not much changed ever since. Indeed
scientific jargons do not change quickly, and their validity often spans over one generation.
This is the time needed to see a culture gradually shift from one hierarchy of values to
another, usually better, since societies can only improve. When changes or even mutations
take place quickly, they often follow a technological innovation, or a methodological
evolution that marks the shift from one mental pattern of research to another one. These
mutations are more in the field of epistemological reflection, and it does not seem to have
happened since we have resumed our investigation. These articles show that they all share
specific characteristics which are listed and discussed below.

4.6 Corpustext characteristics
Engwall (1994:55) suggests that during the selection process in corpus-building, six
important features must be considered.

4.6.1 Main featuresin corpus-building
- Form (written or spoken),
- content (fictional or factual),
- continuity (whether atext appears regularly or irregularly),
- preparedness (whether atext has been edited or spontaneous),
- availability (relates to the assembling of corpus material and its electronic
processing),

- delimitation (whether atext has clear boundaries or not).
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All the texts selected for inclusion in the corpus conform to Engwall’ s features.

1) Form : al the textsincluded in the corpus have a written form because the
study is concerned with the analysis of written discourse.

2) Content : the texts are scientific as they deal with two sub-specialities of
biololgy, and are thus characterised by their factual content.

3) Continuity: the texts are continuous because they were extracted from

scientific journals that appear on aregular basis.
Scientific journals and periodicals are said to be continuous. As science is

evolving, more research needs to be done and written regularly.

4) Preparedness: al the texts have been edited before publication.
This feature is clearly shown in the articles as at the top or the bottom of
each first page, it is stated that ‘the article was received on ... (followed by a
date)’ and ‘reviewed on ... (followed by adate)’ before being published.

5) Availability : The texts were available in their photocopied form;

6) Delimitation : all the texts have clear boundariesi.e. they all have

beginnings and ends.

To these features that characterise and at the same time explain the bases on which the
texts were selected, a description of the structure of the articles is seen to be necessary
because results of the corpus analysis in ‘Section 4.7° will be given by referring to the

specific parts of the journa articles (that form the corpus).

4.6.2 Structureof scientificarticles
Marchand (1991:24) sees a scientific document as consisting of :
- non-linguistic indications (Indices non-linguistiques / Informations périphériques)
as the layout, and
- linguistic indications including : name(s) of author(s) and origin if any — Title -
Abstract (if any) — Introduction - Materials and Methods — Results - Discussion or /
and Conclusion — acknowledgements - References.
As the specialist corpus under study deals with biology, it is obviously concerned with
experiments. According to Martin (1993:192), experiments have a very clear staging

structure: Aim —Method — Results — Conclusion.
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- The Aim shows the relation of the experiment to the scientific knowledge being
constructed;

- The Method section provides explicit instructions so that the experiment can be
replicated;

- The Results stage provides for comparability across replications; and

- The Conclusion relates the results to the purpose of doing the experiment.

4.6.3 Structureof biology journal articles
The length of the articles that form the corpus varies between 5 and 11 pages. The number
of authors per article ranges from 2 to 5.
All the articles follow the conventional format. Each of the selected articles had been
divided by the authors into: Title — Name(s) - Summary or Abstact followed by key-words

used in the article — Introduction — Methods — Results - Discussion.

In the Abstract the authors state the principal objective of the investigation and refer to the

methods employed, give major results and principal conclusions.

For the Methods section, the authors used different labels. These are: ‘Methods’, or
‘Materials and Methods', ‘ Patients and Methods' (when the article deals with a disease i.e
Parkinson’s disease, Alzheimer’s, and so on), or ‘ Experimental procedures'.

In this study, the label ‘Methods” will be used to ease the task of reference.

In ‘Materials and Methods', the authors refer to the techniques used to carry out the
experiment. In the present corpus, these techniques include:

a) The diet used in the experiment;

b) The treatment: either specifying the instruments used (syringe, dissection
equipment) or the medicine administered ( e.g. children were rehydrated
either orally with ORS or i.v. with Ringer's lactate solution, according to
WHO guidelines).

C) Externa factors like temperature, light, ventilation, time, and so on.
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‘Results’ and ‘Discussion’ are the longest parts of the biology articles. Most of the non-
verbal data (tables, graphs, photographs, mathematical and structural (= reaction schemes)

formulae) appear in the parts ‘Results’ and ‘ Discussion.’

In the Results section, the authors give the results they have reached without deep
interpretation.

In the Discussion section, the authors discuss and interpret the results which either prove or

disprove the hypothesis they have built in the Introduction.

In the present research, the articles will be divided into: ‘Abstract’ — ‘Introduction’ —
Methods — ‘Results - ‘Discussion’, and reference will be made to these partsin ‘ Section
4.7 that deals with the analysis of the corpus.

4.6.4 Tense and voicein scientific writing
Thompson, in his PhD thesis (2001:101), gave a clear and relevant summary of research
studies on the use of tense and voice in scientific writing. He found that “Lackstrom et al
(1972) were the first to clam that tense choice in scientific writing has its own special
characteristics, being determined by rhetorical concerns, rather than by time lines (as in

narrative).

Lackstrom et al posited that the past tense is used to indicate lack of generality, while the
present perfect gives a ‘good generalization about past events, and the present simple

makes a general claim.”

Swales's study (1981:41) of the introduction section of 48 academic journal articles drawn
from academic disciplines (16 articles from the hard sciences, 16 articles from biology and
medical field, and 16 articlesform social sciences) suggests that the 4 moves that form the
‘Introduction section’ are sometimes lexically signalled and sometimes grammatically
signaled (tense choice). Swales's study focused on ‘Move 2' that is ‘Discussion of
Previous Research’ (DPR), the most extensive section of introductions, to relate the history

by describing what previous researchers have found, reported, demonstrated, suggested.
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Swales suggests that tense selection may indicate the author’s stance towards the cited
work.

The use of present perfect might imply closeness to the study while past tense would
distance the writer from the cited work. This is clearly exemplified in atable in his work
(1981:42) where he showed that:

- Strong Author-Orientation is expressed by using the simple past, e.g.
Merceau and Feyman (1986) investigated the case of aferromagnetic sphere...

- Weak Author-Orientation is expressed by using the present perfect, e.g.
Local failure rates as high at 18% have been reported (Cantin et a 1968) ...

- Subject-Orientation is expressed by using the present simple, e.g.
Immunological mechanisms are aso involved in patients with scabies (Mellenby,
1944; Fak, 1980; etc.)

All the information given above will be explored in the following anlysis.

4.7 Manual analysis of the biology cor pus

In order to confirm the aspects of complexity of the written discourse of biology stated by
our learners, an overall study of the fifteen biology texts forming the corpus is done to find
out what particular characteristics (grammar: tenses, voice, etc), or lexis may biology texts
contain and which of these may cause difficulty.

The present study startsfirst by looking at the use and frequency of grammatical structures,

followed by the use of lexis.

We do not am in this part to do an exhaustive study of all the grammatical structures
(tenses, etc.) that occur in biology texts because as Lerat remarks:

At first sight, syntax is of little concern to the study of specialised
languages, for its field is as general as that of phonetics. word
order, determiners, tenses and moods, everything that

characterises the ‘spirit’t of a language, are as common to
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specialised and non-specialised texts, as are intonation and stress
to the actor diction and everyday conversation. (Lerat** , 1995: 74)

Instead, we try to show a grammar somewhat indicative of biology discourse i.e. which
features (tenses, voice, modals, etc.) characterise biology discourse and to what extent

these are used.
4.7.1 Thegrammar (voice, tensesand modals) in the corpus

A frequency count of voice, tenses and modals was done manually and it gave the

following information.

a) Active / passivevoice
It has long been accepted that the passive voice is used extensively in E.S.P. / E.S.T
corpora, as compared to ‘general English’ corpora. However, in our study, active
verbs exceed passive verbs in most texts (in 9 texts out of 15) with the use of 1594
active forms and 1433 passive forms. This finding joins Tarone et a (1981) and
Barber’'s (1962) who found that the active voice was much more frequently used in
scientific texts than expected. A fact that contradicts previous research. Thompson
(2001) reported that Robinett (1980) performed an analysis on a combination of
texts from scientific, as opposed to belles lettres fields, and found that 46% of the
verbs occurring in scientific texts were passive constructions, while only 29% of
those in the belles lettres corpus were passive. Therefore, it should not be simply
assumed that the passive voice is used more frequently than the active in science

texts.

14 wp premiere vue, la syntaxe a peu d'intérét pour I'étude des langues spécialisées, car son

domaine est aussi général que celui de la phonétique: I'ordre des mots, la détermination, le
systéme des temps et des modes, tout ce qui caractérise le ‘génie€’ d'une langue, sont auss
communs aux textes spécialisés et non spécialisés que les intonations et les accents a la diction
d'un acteur et a la conversation quotidienne. » (Lerat, 1995:74)
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b) Tenses

- The past tense in its two forms (active and passive) exceeds the present
tense in ‘Methods, ‘Results and is also used to some extent in
‘Discussion.’

- The present tense, mainly in itsactiveformisused in * Abstract’, *
Introduction’, ‘Results’ and ‘Discussion’, and its frequency is the highest in
the ‘ Introduction.’

- Thereisvery little use of perfective and progressive aspectsin al the

texts.

c) Modals
The use of modals, mainly in their passive form, is highest in ‘ Discussion’

with some occurrencesin ‘ Introduction’, ‘Methods and ‘Results.’

All the above information is summarised in the following tables. These tables show the
ranking of tenses and voice by frequency of use in the main text in each journa article

forming the corpus.

The first column of each table shows the texts (that form the corpus) and which are
numbered from 1 to 15 (according to their length i.e. from the shortest to the longest). Full
titles of these fifteen texts (the journal articles forming the corpus) will be found in
Appendix C.

- Table 1 contains information about texts 1 to 5;

- Table 2 contains information about texts 6 to 10; and

- Table 3 contains information about texts 11 to 15.

The capital |etters mentioned in the tables refer to the different rhetorical sections of these
journal articles where the grammatical elements are found. Therefore,
- ‘A’ refersto ‘Abstract’; ‘I” to *Introduction’;

- ‘M’ to ‘Methods'; ‘R’ to ‘Resaults’; ‘D’ to ‘Discussion’.
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For example, line 1 of ‘Table 4.1’ should read ‘In *Text 1’, the present tense/ Active voice
isused in ‘Abstract’, ‘Introduction’ and ‘Methods'; the present tense/passive voice is used
in‘Abstract’, ‘ Introduction” and ‘Methods' ; etc.

The last column of each table shows the total number of the use of the active and passive

voicein each article.

Simple Present Simple Past Perfect Tenses Modals voice
Active
Texts | Active | Passive | Active | Passive | Active | Passive | Active | Passive
assive
68
Textl |A-1 A-—l I-M I-R A A-l I D
M M
83
A-—Il A-—l A-MR|A-MR 69
Text2 |M-R M-R I I-R I-D I-R
D D D
38
63
Text3 |I-R A-M M -D I I D
D R-D
51
51
Text4 |I1-D A -l |-R A-M I-D I-D I-R
D D R-D
89
A-—Il 89
Text5 |M-R I-R R-D I-M R M-R
D D
67
340
Total number of Active/ Passivevoicein texts1to5
328

Table4.1: Tensesand Voiceusedin Texts1to5

Texts 1 to 5 showed the frequent use of the simple past and simple present tenses in their
two forms ‘Active’ and ‘Passive’) in all the rhetorical sections, asis the case for tables 4.2
and 4.3. Modals are mostly used in ‘ Introduction’, ‘ Discussion and ‘ Results.” No use of the

perfect tenseis made in the ‘Methods' section.
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Simple Present | Simple Past Perfect Tenses Modals Voice
Activ
Texts |Active |Passive |Active |Passve |Active |Passive |Active |Passice
Passive
61
Text 6 |-D R-D M-R D
D
61
A-—lI A-—lI |—M 77
Text7 D M-R [M-R |R-D R |-D
D D
70
A—I| A-R A-—lI A—I| 136
Text8 |R-D D M - RIM=R | I —-A D
D D
107
A—I| I-M 109
Text9 |M-R |R M-R |[M-R | I-R
D D
114
A-—lI |—M
Text10 || -D M-R |R-D I-D I-D I-D 153
D 60
536
Tota number of Active/ Passive voice in texts 6 to 10
412

Table4.2: Tensesand Voiceused in Texts 6to 10

Compared to Table 4.1, Table 4.2 shows that the perfect tenses are mainly used in

‘Introduction’ and Discussion’. More use of modas is made in ‘Introduction’ and

‘Discussion’ sections.
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Simple Present Simple Past Perfect Tenses Modals Voice
Active
Texts Active |Passive |Active |Passve |Active |Passive |Active |Passive
assive
100
Text1l |A-1 A-—lI A-M |[M-R |[I-D | D D
R-D R-D R-D D
112
A-—I A—I| 136
Text12 |A -1 A-—lI M-R [M-R |[I-D D I-M A-—1l
R-D D D D D D
114
96
Text1l3 |A-D R-D R-D M-R D D
D
90
127
Text14 |A -1 I-R A-M |[I-M D I-D D D
R-D D R-D R-D
151
A-—1l A-—lI A-—1l 259
Text15 M-R |I-R M-R [M-R A-l I-M | - M-
D D D R-D
226
718
Tota number of Active/ Passive voicein texts 11 to 15
693

Table4.3: Tensesand Voiceused in Texts 11 to 15

Compared to Tables 4.1 and 4.2, Table 4.3 shows the use of modals in all the rhetorical

sections of texts 11 to 15. The active voice exceeds the passive in the 15 texts as the

bottom line of each table indicates.

These findings show that passives, modals, perfectives and progressive forms which are

said to cause problems to non-native learners of English are not very much used, and thus

leave us with the main difficulty that was perceived by the learners (the biology students)

and which is: lexical density used in the biology texts.
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4.7.2 Thelexis of the Biology discourse
The lexis used throughout the biology textsis:
a) Genera language words, some of which, are common to al the authors
especially when it comes to presenting results, or describing an experiment.
Examples of these,
= ‘Astable5demonstrates’;
=  ‘our results suggested (experiment 1) and subsequently confirmed
(experiment 2) that...,
= ‘Thisstudy tested...’,
=  ‘similar resultswerereported’, etc.

b) Specialised language: Biology specialised language is of three types:

1) Scientific terms consisting of asingle nomina and these are mainly
derived from Latin and Greek origins and are almost universally used
e.g. in English (bacteria, hormone, etc.); in French (bactérie(s),
hormone); and in Arabic (L) / (s ). That means the same
word (sometimes with differences in the phonologica system) is
used in different languages. These words seem to present no major
difficulty for our learners as they are common to amost all
languages.

i) Acronyms like PCR (Polymerase Chain Reaction), APP
(Amyloid Protein Precursor), and abbreviations (‘DA’ for
‘dopaming’)

iii) Scientific terms consisting of a nominal group compound

(plasma ketone bodies, soybean amino acid mixture).
The latter type (i.e. scientific terms consisting of nominal compounds) is seen by our

learners as an obstacle for the overall comprehension of the texts. This point will be

discussed in detail in the following part.
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4.8 Lexical density (represented in NCs) in biology discour se

Whereas in literature and especially in poetry, new words are

complex, in science they are compound. (Salager, 1984:141)

And this is particularly true for the biology discourse used in journal articles. It is
significantly characterised by the widespread use of nominal compounds. As Halliday
(1993:172) put it “science could not be science without deploying technical discourse as a
fundamental tool” and aso that “the choice of vocabulary in a text is largely a function of
the subject matter.” (Phillips, 1985:31).

In biology context, ‘the choice of vocabulary’ is based on highly scientific terms presented
in noun strings (Nominal compounds). Therefore, because scientific journal articles
published in English address experts (and biology journa articles are no exception), they
use a language for the expert which poses severe processing problems for lower-
proficiency learners i.e. for our learners who are not experts in biology yet, and who are
non-native speakers of English. This problem resides in lexical density which is
represented in the use of noun strings that can often prevent students' comprehension of

the text from taking place, the reason why NCs are dealt with in this research.

4.8.1 Nominal Compound Specification
Nomina compounds, referred to in this research, are those elements (content words) made
up of two individual constituents and more, separated one from the other by a space (Ltk
mouse fibroblast, cell line, ...) or ahyphen (CSF-brain barrier).
Nominal compounds are those which start and finish with a nominal (blood cholesterol
concentrations) and may sometimes incorporate an adjective (strand-specific primers) or a

participle (mock-transfected cells).

Throughout this research, ‘Nomina Compounds' will be referred to as ‘NCs'.
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4.8.2 Dealing with lexical density (represented in NCs)
The complexity of lexical density is mainly due to the frequency of occurrence of nominal
compounds (as will be presented in figures in the following part), and to their length (the
number of nouns used to form a nominal compound). Because the discourse of biology
journal articles is specialised, it uses very long nominal compounds because “the more
specialised the text, the longer the CNPs [nominal compound phrases|” (Salager,
1984:142).

The complexity of NCs is also due to their rarity in our learners' L1 (Arabic / Berber) and
L2 (French). Common to this point is Trimble's notes on non-native users of technical
manuals. He states that,

Technical compounds create a different kind of learning problem for
the users of manuals. First, they are not a common lexical structurein
many languages. Secondly, they do not all yield easily to a literal
translation or to turning into simple phrases- even to the point of often
confusing the native speaker of English. (Trimble (1977:58), in
Salager 1984:142)

Thus, if we consider the following two examples from one of the texts (Protais et al.,
1985:862) in our corpus,

- “Rats were anaesthetised by inhalation of a mixture of halothane N20,02...” ;

- “ After incision of the skin of the head, a hole was made in the skull at the following
coordinates...”

We notice that the structure of both examples is made easy to follow and the meaning easy
to grasp by the use of the preposition ‘of’ which indicates ‘what modifies what' and ‘what
is referred to what’: “inhalation of a mixture of halothane” and “incision of the skin of the
head” which, if expressed in most usual scientific style would yield NCs like *halothane
mixture inhalation’ and *‘head skinincision.’
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These structures (multiple nouns - three nouns and more - in sequence) seem to be more
difficult to understand by our learners (than the ‘of” construction) because of the ambiguity
they entail. The learners often cannot find out what modifies what.

Nominal compound structure is very frequently used in technical and scientific writing
because “it is shorter and more direct and therefore the information is conveyed in a more
condensed form which has a greater impact upon the reader.” (Bartolic, 1977:260).

However, thisimpact upon the reader can be double-sided (positive and negative):
- Positive: for economic reasons (a NC compacts information);
- Negative: for our learners who have to struggle to find out what these NCs refer

to.

But, if these structures which cause problems to non-native speakers, and sometimes even
to native speakers of English, are still frequently used in scientific and technical English,

there must surely be reasons for that.

4.8.3 Rationale behind the use of NCs

Through text study of the biology corpus, it was found out that NCs are used for three main

reasons.

(i) Economy

Both scientists and linguists agree that nomina compounds are used for
reason of economy. This point is highlighted in some quotations from some
authors. Trimble (1979:2) finds that “English scientific and technical
compounds usually represent ‘shorthand’ versions.”

Halliday (1993:168) finds that “the point of both the technical terms and the
grammar is to compress as much information as possible into a short
gpace” and that “without this condensation scientific texts would become
very long, and probably unreadable, even for professionals.”

(Halliday, 1993:172).
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In the same line of thought, Salager (1984:140) notes that “numerous compounds prove
more economical than the corresponding phrases which would use many function words.”
In these quotations al the authors agree that nominal compounds are used for reason of
economy in scientific and technical English in general, and this also applies to biology
discoursein particular.

The two other reasons, for which nominal compounds are used are:

(i) Scientific meaning

Nomina compounds (although generally composed of every day words)
form a lexis that is specific to the speciality in which it is used. Halliday
remarks that “technical language both compacts and changes the nature of
every day words’ (Halliday, 1993:172). That is general language words that
become “terminologised” (Sager et a., 1980:242) and thus generate a new
meaning. A metaphor given by Knowles is quite relevant to this point,
“words are like chameleons. Change their environment and they change
their colour.” (Knowles, 1995:10). As such, some every day words used in a
specific subject-speciality become scientific terms.

Accordingly Salager states that “CNPs correspond to new terms, to some
kind of technical jargon” (Salager, 1984:140) and finds that “the CNP
(compound noun phrase) is crystallized into a fixed expression owing a
scientific meaning which the individual constituents do not have.”
(1984:142). These individual constituents ‘chunk’ or ‘collocate’ together,
hence generating a new meaning. This process forms the third reason for the

use of NCsin scientific texts, i.e., collocation.

(iii) Collocation
‘Collocation’ is used to some extent in most scientific discourse, but it is
most striking in biology texts where NCs tend to ‘chunk’ and show strong

bonding between the different constituents.
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However, these NCs form a jargon which our undergraduate biology students have not
grasped yet, and when these are quite long (5 or 6 nouns used in sequence) it is difficult for

our learnersto tell what isreferred to what because:

...when three or more nouns are in immediate sequence, we encounter
the problem of the direction of modification, in other words, what
modifies what, or what isreferred to what.. (Bartolic, 1978:270)

In addition to the difficulty mentioned above i.e. length of NCs, the frequency of
occurrence of NCs in biology texts is also seen to present an obstacle for non-native
speakers of English. The more frequent NCs are encountered in texts, the more our learners

have to struggle to understand the text. This point (NC frequency) is described below.

4.8.4 Frequency and Form of NCsin the biology corpus
The frequency and form of the different NCs are given below.

4.8.4.1 NC frequency and length: The Procedure
Each time a nomina compound was encountered in each text (of the fifteen journal
articles), it was highlighted and then the number of its lexical constituents was counted.
After this, 5 different columns have been drawn. These ranged from: 2NCs, 3NCs, 4NCs,
5NCs to 6NCs. 7NCs were very rare (4 examples in the whole corpus). Here are some
examples of each kind of NC:

- 2NCs. Rotavirus antigens, choleratoxin, adenylate cyclase;
- 3NCs: Blood cholesterol concentrations, density gradient ultracentrifugation;

- ANCs:. Antigen-overlay immunoscreening method, rat liver cDNA library, tissue

kalilrein-binding protein;
- 5NCs:. Rat liver expression cDNA library, rat tissue kallikrein gene family;

- 6NCs. on-line narrow-bore PTH-amino acid analyzer, APP 770 expression
constructs (where APP stands for 3 nouns: Amyloid Protein Precursor)
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- 7NCs: rat liver \gt-11 cDNA expression library, full-length APP 695 expression
constuct, full-length APP 751 cDNA sequence.

In biology discourse (and this also holds true for scientific and technical discourse), it was
noticed that NCs are formed of a headnoun (it is the final noun) preceded by a number of
other noun modifiers. These, according to Bartolic “can be freely placed before a
headnoun and their number is mainly restricted by the information that is to be conveyed.”
(1978:259)

The tables (4.4 / 4.5/ 4.6) below show the length of the NCs (ranging from 2 NCs up to 6
NCs) and their frequency of occurrence in each text forming the corpus, i.e., the fifteen
journal articles.

2NCs and 3NCs are the most frequent in biology texts, followed by 4NCs and 5NCs,
which are also significantly frequent. There are also some examples of 6NCs, and fewer

cases of 7Ncs (4 examplesin al the 15 texts).

Text
Texts | Length
(in 2NC 3NC 4ANC 5NC 6NC Total
words)
1st rep | 1st rep |1st rep |1st rep |1st rep
104
1 |1104 |60 102 |29 70 12 14 03 03 189
49
2 |19%1 |34 64 10 16 03 03 02 02 85
43
3 (1964 |32 52 08 08 01 01 02 02 63
63
4 |2540 |48 98 11 15 04 04 /é
100
5 (2805 |56 114 |20 31 14 24 06 06 04 04 179

Table 4.4: Frequency and length of NCsin Biology Texts1to5
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(‘1% stands for ‘first occurrence’ of the NCs, and ‘re’ stands for ‘repeated” NCs. The last

column shows two numbers: the top number is the first mention of the NC, and the bottom

number is the repeated use of the NC in each text )

Texts | Text
Length | 2NC 3NC ANC 5NC 6NC Total
(in
words)
1st rep 1st rep 1st rep 1st rep 1st rep
33
6 2867 |23 28 09 30 01 06 64
67
7 2009 |46 124 |17 33 04 12 169
75
8 3712 |48 116 |20 46 04 06 02 02 01 06 176
119
9 4017 |76 106 |27 40 11 19 03 03 02 02 /4
69
10 4050 |53 101 |07 50 08 54 01 01 206

Table 4.5 : Frequency and length of NCsin Biology Texts 6 to 10
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Text
Texts | Length
(in 2NC 3NC 4NC 5NC 6NC Tota
words)
1st rep 1st rep 1st rep 1st rep 1st rep
175
11 4296 |92 207 |40 73 26 40 15 18 02 02 340
97
12 |4400 |68 126 |22 60 07 11 197
75
13 |4667 |61 151 |08 24 04 08 02 02 ﬁé
211
14 4893 |118 |199 |56 101 |28 47 08 10 01 01 358
17
15 9815 [124 |373 |42 82 07 11 01 01 467

Table 4.6: Frequency and length of Ncsin Biology Texts 11 to 15

While doing the text analysis, it was found out that NCs are rarely used in one text only

(Protais et al, 1985). The authors used descriptive phrases rather than long compounds. The

author of this text probably found that “the clarity of the meaning is often better achieved

with descriptive phrases than with long compounds.” (Bartolic, 1978:277). This was also

confirmed by our students in informal interviews who found that ‘ descriptive phrases are

easier to understand than long nominal compounds.

The other reason why the authors (Protais, et a) used ‘ descriptive phrases’ instead of NCs

isthat they are themselves non-native speakers of English.
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After the frequency list of nominal compounds, which importance is not only to show how
frequently NCs are used in biology texts, but also to show that the more frequent and the
longer these NCs are, the more the overall comprehension of the text by non-native
speakers of English can be impeded.

In the following part, we shall study the form of nominal compounds.

4.8.4.2 Form of nominal compounds (based on Williams' categories)
Besides their frequency and length, NCs show a considerable variety of form. This latter
can also add another feature of complexity to our learners as Williams observes “length (of
NCs) correlates with formal and functional complexity.” (Williams, 1984:150).

A description of NCs, based on Williams categories (1984:148) of forma anaysis of
nominal compounds, is done in this part. Although the field of study investigated by
Williams is ‘engineering’ and the field of study in this research is ‘biology’, the same
categories seem to apply to both specialities (Biochemistry and Genetics), with two more
categories found in biology. These tables show authentic examples of the forms of NCs
used in the 15 biology journal articles.
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Composition of Category Examples
NCs
2 Nominals Noun + Noun Alkali ions, serum cholesteral,

lipoprotein fractions, ear vein, ...

Gerund + Noun

Yawning behaviour, seeding density,
immunoscreening method, immunoblotting
procedures, ...

Noun + Gerund

Protein staining, codon coding, spiroperidol
binding, Acid sequencing,...

Noun + Participle +

Noun

Filter-grown cells, breast-fed infants,
apomorphine-induced behaviour,...

Noun + adjective +
noun

Cholesterol-free diets, rat genomic DNA,...

Nount+ participle +
adjective + noun

Placebo-controlled clinical trial,...

Proper name + noun

Wilcoxon Rank,
Ussing chambers, ...

Acronym/abbreviation+
Noun

DA agonists, D2 receptor, cDNA clones

Table4.7: Form and Examples of 2 Nominals used in the corpus
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Composition of Category Examples
NCs
Anion exchange resine,
3 Nominals Noun + Noun + Noun Plasma ketone bodies,

Fiber rabbit pellets,
Blood-brain barrier,...

Noun +Gerund + Noun

Urine-collecting bags,
rate-limiting step, ..

Noun+Noun+participle+noun

Choleratoxin-induced diarrhes, ...

Noun+ParticipletNoun+Noun

Intracellulose-coated sample fail,

Acronym + Noun + Noun

CSF-brain barrier,
cDNA clone precursor,...

Noun + Acronym + Noun

Blood-CSF barrier, ...

Abbreviation+ Gerund+ Noun

DA binding sites,...

Noun+Adjective+Noun+Noun

Casain essential amino acid,...

Table4.8: Form and Examples of 3 Nominals used in the corpus
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Composition of Category Examples
NCs
Soybean amino acid mixture,
4 Nominals casein amino acid mixture,
Noun+Noun+Noun+Noun | symptom blood pressure control,

colony plaque screen filters,
dideoxy chain termination procedure...

Noun +Noun +Gerund +
Noun

Tissue kallikrein-binding protein,
guanine nucl eotide-binding
proteins, antigen-overlay
immunoscreening method, ..

Noun + Noun + Participle
+Noun +Noun

Choleratoxin-stimulated
chloride secretion,...

Noun + Noun + Adjective
+ Noun + Noun

Adenylate cyclase dependent
receptor sites,...

Adjective + Noun +
adjective + Noun + Noun
+ Noun

Reverse-phase high-pressure
liquid chromatography

Acronym / N+N+N /
Abbreviation

SDS-polyacrylamide gel electrophoresis,
NADPH-cytochrome P-450 reductas, ...

Table4.9: Form and Examples of 4 Nominals used in the corpus
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Composition of Category Examples
NCs

Noun + Noun + Noun + | Rat Kallikrein gene family members,
5 nominals Noun + Noun Sanger's dideoxy chain termination
method...

Noun + Noun + Adjective| Adenylate cyclase dependent D1-
+ Noun + Noun dopamine receptors, ...

Acronym + Noun + Noun |APP secretase activity (where APP
stands for: Amyloid protein precursor);

Noun + Adjective + Noun|Mouse epidermal growth factor-
+ Noun + gerund + Noun | binding proteins, ...

Line narrow-bore PTH-amino acid

6 Nominals analyser,
P-450 catalyzing prostaglandin A1 W-
hydroxyclase-activity, ...

7 Nominals Rat liver gt-11cDNA expression
library,
Taqg DNA polymerase lack proof-
reading activity, ...

Table 4.10: Form and Examples of 5, 6 and 7 Nominals used in the corpus

The preceding tables show the form of NCs used in the biology texts. This was seen
important to find out in order to suggest pedagogical solutions to overcome the difficulty

caused by those elements involved in the formation of NCs..
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Furthermore, NCs not only have a variety of forms, but their use is not arbitrary. They also
perform different functions i.e. the authors of scientific discourse use them to express

different functions.

4.85 Functional analysis of Nominal Compounds (based on Bartolic's
categories)
To speak about the different functions of NCsin scientific discourse, it isimportant to refer
to the way scientists write their articles to understand why NCs have functions.
In ‘Chapter Two/Section 2.6, we referred to Myers work (1990a:142) in which he
compared popularising and professiona articles. He stated that the professiona articles
(the focus of this research) create what he calls “a narrative of science” i.e. they follow
“the argument of the scientist, arrange time into a parallel series of simultaneous events
all supporting their claim, and emphasize in their syntax and vocabulary the conceptual
structure of the discipline” .

As stated differently by an Algerian biologist, before writing scientific articles, biologists
start by doing the experiment and find results. Then, when writing the article, they refer
to:
i) Theaim / objective of the experiment;
i) The subjects used:
e animals(rabbits/ mice/ rats,...),
o plants (fungi / geranium,...), or
o human beings;

iii) The method used in the experiment:

° Diet,
o Treatment (specifying the instruments used):
o Kinds of instruments (syringes / scissors / dissection

equipment, etc.); and
o Sterilisation of instruments to reduce the error rate of
the experiment.

iv) External factors. temperature, light, and ventilation.

v) And they, then prove or disprove the hypothesis.
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In other words, scientists do to in order to find

Treatment subjects what is affected.

(Belkhenchir, N., abiologist, 2004, personal communication)

This explanation of how biologists write their articleswill lead usto the functional anaysis
of NCs.
The functional analysis of NCs has been dealt with by a number of authors such as Sager et
al (1980), Olsen (1981) and Williams (1984) who actually used Bartolic's categorisation
(1978).

For the purpose of our study, it was found that Bartolic’s categorisation, although related to
a technica field, is more convenient to our analysis of scientific discourse as the same
functional categories apply to biology texts and to which some other categories specific to
biology discourse have been added.
Bartolic's categorisation (1978) includes:
- Operation including the following parts:
e operating principle,
¢ working substance in operation,
e means of operation,
e characteristic working part;
- Materials,
- Purpose of Application;
- Location ;
- Professional Engagement;
- Shape/ Form.

These categories (Bartolic's), specific to a technical field, apply exactly to the field of
biology.
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The following table describes the categories (based on Bartolic’s) describing the functions
of NCs completed by authentic examples selected from the biology discourse corpus.

To Bartolic’s categories, two more categories specific to the biology corpus are added.
These are:
- ‘Abbreviations / acronyms + headnoun’ e.g.
Abbreviation + Noun: DA receptors (where ‘DA’ stands for * Dopamine’);
Acronym + Noun: PCR-based cloning method (where ‘PCR’ stands for
‘Polymerase Chain Reaction’) / APP secretase activity (APP: Amyloid Protein

Precursor);

- the category ‘B of A’ eg. rat brain (brain of a rat), drug intake, stool loss,
nucleotide exchange, etc.
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TABLE 411 a
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TABLE4.11b
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The aim from the study of NCs in biology texts, besides their frequency, was to find out
the forms and functions they present so that as teachers and researchers we help
‘pedagogically’ our learners to overcome the difficulty of recovering NCs so that

comprehension of subject-speciality text follows.

It was thought that the only way to help our learners recover the meaning of NCs is to

provide them with authentic material for as Williams advises us,

NC recovery should be taught in context, for often it is only the
context that confirms the NCs underlying meaning. (Williams, 1980)

In the next chapter, we shall explain how thisis significantly true in biology texts forming
the corpus under study, where NCS show strong bonding between the different
constituents. Lexical density (in the form of NCs) is explained by studying the patterns of

significant collocation through ‘ concordancing.’

4.9 Conclusion
In this chapter, we have highlighted the necessity of selecting a corpus together with
specifying the types and sources of data that form the corpus:

- the corpus text characterigtics;

- the structure of scientific articles, and more specifically

- the structure of biology journal articles.

Then, a manual analysis of these texts (15 journal articles) is done in details to show what
lexical items/ grammatical structures are frequently used, and at the same time to confirm

(or deny) the aspects of complexity of biology discourse referred to in * Chapter Three.’
The chapter ends by describing the forms (following Williams categories) and the

functions (following Bartolic's categories) of NCs through authentic examples selected

from the fifteen biology journal articles.
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CHAPTER FIVE

COMPUTATIONAL ANALYSISOF THE BIOLOGY CORPUS

5.1 Introduction

‘Chapter five' deals with the computational analysis of the same specialist corpus (i.e. the
15 journal articles dealing with biology) that was analysed manually in * Chapter Four.’

A first description of the corpus of texts (the Rationale, types and sources of data and the
corpus text characteristics) was given in ‘Chapter Four’ to illustrate the manua analysis

procedure.

In this chapter, the first part will be devoted to the methodology of designing the specialist
corpus for computational analysis. This shows the different stages we should go through to
get the specialist corpus ready for computational analysis. The second part will be devoted
to the computational analysis of the corpus together with discussion and results of the

anaysis.

This chapter, the fifth part of this reflection work develops in a more considerable length
than the remaining ones. We usually consider that problems of balance (in quantity)
between the different parts of a piece of reasoning are methodologically important, since
they represent the elements of an intellectual construction. Though Iength remains no more
than an item of form, it may infer sometimes irregular weight in the argumentation and
affect the fairness of the ideas handled.

This chapter has a specific consistency, since it represents the backbone of the whole
demonstration of our purpose. Indeed, there was a possibility of fragmenting the whole
processing of data interpretation as such: e.g.

1) Definition of criteria

2) Typology of nodes
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a) -1 node +1 (3NC)
b) —1 node +2 (4 NC)
c) —2 node +1 (4 NC)
d) —2 node +2 (5NC)
e) —1 node +3 (5NC)
f) -3 node +1(5NC)
g) miscellaneous (6 NC): this type being rather rare, a few instances
would have been gathered in thislast item.
The three and four NC being more numerous would have been given more emphasis. One

item would have been devoted to each type.

3) Such adistribution of this chapter content in autonomous entities would have
sliced the processing of the data and its interpretation. These two steps, in the
construction of the reasoning as awhole, are closely related to content, since the
corpus, the NC data types, allows us “ to assess the extent to which a pattern is
found” and the interpretation determines our analysis of the contextual factors

that influence variability. (Douglas, Conrad and Reppen, 2000: 3)

It is obvious now, that in corpus-based approaches, the core of the anaytical inferences
matches the bulky amount of data whose gquantitative importance can only be dealt with
computer calculation. This feature in the methodological approach is thus determined by
the use of the computer i.e. the addition of two types of intelligence: the human one (the
researcher’s) and the artificial one (the computer), as it is admitted as a principle of
research that “ The essential characteristics of corpus-based analyses are:

- itisempirical, analysing the actual patterns of usein natural texts;

- it utilizes a large and principled collection of natural texts, known as a

“corpus,” asthe basisfor analysis,
- it makes extensive use of computers for analysis, using both automatic and

interactive techniques;

it depends on both quantitative and qualitative analytical techniques.”
(Douglas, Conrad and Reppen, 2000: 4)
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5.2 Designing the specialist corpusfor computational analysis: The methodology

The corpus of fifteen journa articles from the fields of ‘biochemistry’ and ‘genetics, a
representative sample of the biology discourse, is used for qualitative Linguistic analysis.
This corpus will be analysed using computer text processing facilities.

The stages followed in this process are described below.

5.2.1 Copyright permission

1) For the present study, the written permission from the authors and editors of
different journas from which the articles were extracted, was obtained. The
am was to avoid impinging on the copyright laws as far as the

photocopying and scanning are concerned.
We made it clear that reference to these texts, will not provide materials for publications,
such as articles or books. These data will be strictly used in the frame an academic
reflection, bound to remain a methodologica exercise, limited to research perspectives on

discourse.

i) Permission from Dr Peter Roe and Professor Frank Knowles to use
ATA (The Aston Text Analyser) was obtained to index the corpus on

the computer.

5.2.2 Stepsfollowed in the computational analysis
After the selection of texts based on the criteria mentioned in ‘Section 4.3, and the
permission for use of these texts was obtained, the computer processing started. Therefore,
the texts were optically scanned and converted into the computer readable form with line
breaks, ASCII format.

A decision was taken to keep the edited texts identical to the original versions. The sample
excluded tables, graphs, photographs, diagrams because:
- They do not form an integral part of the running text;
- The scanner did not recognise completely these non-
verbal data

However, captions of these non-verbal data were included.
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The captions were put at the end of the running text in order not to impede cohesion and
coherence of the main text.
The reasons for the inclusion of captions can be summarised in two points:

() Length of captions; and

(i) Relevance to the main text.

) L ength of captions
The captions used in the discourse of biology are quite long. They are not just titles, but
they vary between 4 and 40 lines. In this context, captions seem to form themselves a
whole text.

i) Relevance to the main text

In these captions, the authors explain the procedure, give results, compare these results
with other research, etc. All the information given in captions is related and
complementary to the main text.

A biology post-doctoral research student at the University of Aston (persond
communication) stated that some biologists look first at the non-verbal data (mainly
photographs in plant and animal biology) and their captions before reading the whole
scientific article.

There are of course other forms of non-verbal data, such as diagrams and figures that often
induce:

a) Either the disregarding of the article;

b)  The skimming of the article; or

c)  Thescanning of parts of it.

It is rather difficult to find statistics of these reading attitudes, since the learners do not

keep records of the articles or parts of those they have put aside.

Mathematical and chemistry formulae were retained. Soft-hyphens, those used to break
words at line-ends were removed. Hard-hyphens, segment-breaks were retained as well.
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The texts were finally indexed to yield the following figures.
- The corpus sample totalled fifty six thousand words /
tokens, which yielded
- 5976 types.

A ‘token’ is used in computational linguistics to mean “ any word in running text” and a
‘type’ is defined as “a type of identical token” (Knowles, 1995). To illustrate this
definition, we can say that, in the biology corpus, the word ‘gen€’ is a token, and the word

‘genes isatype (of the token ‘gene’).

When all the corrections are made and the texts are indexed in the computer, the analysis

of the corpus starts.

As the aim of the present research is to find out lexica and grammatical features
characteristic of the biology discourse used in journa articles, the analysis will consist of

three main steps. These will be explained one after the other.

Step One: The production of word frequency listsusing ATA (Aston Text Analyser)
After the specialist corpus texts have been indexed in the computer, the computer converts
the running text into frequency lists. These can be selected from the ‘file’ menu and are al
presented in five columns as follows:
1)  All typesinaphabetica order;
2)  All typesin numerical order;
3)  Typeswith afrequency greater than 1/10,000; thislist appears under the
heading ‘ non-grammar’;
4)  Typesin 2, excluding 100 ‘function’” words; this list appears under the
heading ‘frequent’;
5  Typesin 3, excluding 100 ‘function” words; thislist appears under the
heading ‘ frequent non-grammar’. (Roe, 1995:2)
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What these lists mean is that:
- List 1 givesall typesin aphabetical order;
- List 2 gives al types from the most frequent to the
least frequent;
- List 3 givesthelist of ‘content-words' (from the most
frequent to the least frequent), and excludes

‘grammar words'.

List 4 isthe ssme as List 2 above;
List 5isthe same as List 3 above.

For the present analysis, the list ‘frequent non-grammar’ will be used, excluding hapax

legomina (i.e. one occurrence in each 10,000 words).

STEP Two: Once we get the list ‘frequent non-grammar’ on the computer, we can go to

‘the synoptic profile’ and click on any word specific for research.

STEP Three: After clicking on the word in the ‘synoptic profile’, we get the different

concor dance lines necessary for this stage of the research.

This computationa process for analysis can be summarised in the following figure as follows:

158



NMUANCE

The speciaist
corpus
In computer
Using ATA
Programme

Frequency lists
(inthisresearch, list “frequent non-grammar is
Lsed)

|

Synoptic profile

l

Identifying shared frame of reference
(key words representing content
words)

Concordance of key words (nodes)

Figureb5.1 : Stepsof the computational analysis

5.3 CorpusAnalysis—Method and Procedure

In the preceding parts (Chapter Four), we tried to describe how language functions in
extremely specialised contexts. We identified ‘lexical density’ (Haliday, 1993:76)
represented in nominal compounds as being the characteristic feature of biology discourse.
‘Lexical density’ was perceived by Algerian undergraduate students as an impediment for

their reading text comprehension.

The concepts of frame of reference are expressed through multi-word segments in biology
discourse. These are norms agreed upon by experts in the internationa discourse community,

which our learners are not part of yet, but which they aim to join after the ‘ Transformationa
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Process (Checkland et al., 1990). Therefore, in the preliminary analysis (Chapter Four), all
the nomina compounds were counted and classified in categories, and their functions were
aso explained (following Bartolic’s categorisation). These NCs show a strong ‘bonding’
between their different eements thus forming ‘collocationa frameworks in Renouf and
Sinclair’ sterms, 1991.

In the present analysis, we shall try to focus on both the lexis and grammar of the biology
discourse. It was noticed that most research using a corpus-based methodology and
investigating scientific / technical discourse deals with either the lexis or the grammar of that
discourse, but never with the two at the same time. The following works attest to this.

- In his PhD thesis, Gledhill (1996) describes how the English language functions in highly
specialised contexts. He tested two hypotheses:
1) The scientific clams of a sample of 10 texts are andysed in terms of
reformulation of grammatical metaphor, discourse signaling and posture
(Halliday 1985, Sinclair 1981).

2) A corpus analysis of 150 cancer research articles is undertaken to characterise
the phraseology of grammatical items in research articles and in the various
rhetorical sections of research articles namely Titles, Abstracts, Introductions,
Methods, Results and Discussion Sections.

- In his M Sc dissertation, Abed Rabbo (1996) used a corpus of 97 thousand running words of
electrical engineering discourse and attempted to create a reliable learner's glossary of 400
entries in Arabic/English for eectrica engineers trainees a Kaandia Training Centre,
Palesting, “ to arm the learner with the confidence needed to survive in the target community
wher e he/she finds the proper learning environment.” (Abed Rabbo, 1992).

- Thouvenin (1996) reports in her M Sc dissertation, on computerised investigation of 246,435

words of technical engineering corpus. This latter consisted of the training manuals of nava

course in electrical operation and maintenance procedures. She identified frequently-
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occurring multi-word units in the corpus and investigated in details nominal groups (ranging
from 2 to five individua words) most of which were technical terms:

“The linguistic evidence provided was to assist the creation of multimedia teaching and
learning aids for the non-native speakers of English who follow the training courses.”

(Thouvenin, 1996:3).

Therefore, it is hoped in the present research to investigate both the biology terms and the

grammar with which they are used. Hunston and Francis urged us:.

Because of the emphasis on lexis as the crucial element in
language learning, there is a need for a grammar that islexically
based and that can be integrated fully into a lexical syllabus.
(Hunston and Francis, 1998:45)

In this part of the research, three questions related to the research question 2 / Chapter One
“How does language function in extremely specialised texts' need to be addressed:
1) How are the concepts realised in biology discourse ?
2) What are the ways of expressing them ? (referring mainly to
‘collocation’, i.e. the co-occurrence of lexica items);
3) What grammatical structures do these concepts combine with ?
(referring mainly to ‘colligation’, i.e. the co-occurrence of

grammatical structures).

The answers to these questions will help usto devel op an appropriate methodol ogy for non-

native undergraduate university students.
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5.4 Rationalefor the computational analysis

The identification and analysis of biology terms in the form of NCs and their collocates that
appear in the corpus was therefore considered an essentia step in the development and the
improvement of the teaching and learning aids. The role of teaching English in Algeriais, as
explained by Thouvenin (1996), “crucial in ensuring that the quality of training learners
matches the quality of the product in both the seller’s’ (here acting as actors: teacher, course
designer, etc) and “the customers’ interests’ (in our case the customers are: the students, the
adminigtration paying for the students, the government, etc), hence the importance of the two
elements (actors and customers) of the CATWOE model referred to in * Chapter Two'.

It is within the overall notion of improving teaching quaity and helping biology learnersin
the * Transformational Process’ (third element of the CATWOE model and the fourth element
in Swales's discourse community model described in *Chapter Two’) that the computerised
investigation of the corpuswas carried out, for as Hunston and Francis stressed,

Because of the more widespread use of eectronically-stored
corpora among teachers and researchers alike, thereis a growing
expectation that descriptions of language will be based on
guantities of authentic data rather than on a course writer's
intuitions and /or language prejudices.

(Hunston and Francis, 1998:45)

Using an authentic corpus of texts is the essence of this research to avoid having a

teaching methodology based on teacher’ s intuition only.

Two other strengths of using a corpus based-approach have also been pointed out by Biber et
al.,1994: 169:
a) Text corpora provide large databases of naturaly-occurring discourse, enabling

empirica anayses of the actual patterns of use in alanguage; and
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b) When coupled with (semi-)automatic computationd tools, the corpus-based approach
enables andyses of a scope not otherwise feasible.

Therefore, the main aim from the use of a corpus together with the anaysis of collocational
frameworks is to raise consciousness of both teachers and students of the different ways we
might develop to present and explain language patterning, focusing on one specific discipline.

54.1 Process
Frequency lists were produced for the fifteen article corpus. For the analysis of collocational
frameworks in this research, the list of ‘frequent non-grammar’ words of the corpus,
produced by ATA, has been used as explained in ‘Chapter Five / Section 5.2.2." For the
present study, 100 content words were analysed. These content words were not selected at

random, but were selected according to four criteria:

1) Content-wordsimportancein thefield
These content words were selected by subject-speciadigts (biologists). Thelist
of al the most ‘frequent non-grammar’ words (see Appendix D) was given to
biologists. These were asked to underline the most important words in their discipline
for andysis.

Being myself a non-specidist, it was thought more reliable to ask specidists to select the
important content-words, since they are the ones who are confronted to the complexity of the
issue, in practical terms.

i) Content-wordsfrequency of occurrencein the corpus
Asamatter of fact, highly significant content words selected by the biologists
appear at the top of ‘the frequent non-grammar list’. These selected words are tightly
related to ‘Materials, ‘Operation’ etc. asexplained in the part ‘Functionsof NCs' in
‘Chapter Four.’
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i) Content-wordsstructure
The content words that were selected had to be NCs, as these were perceived

by the students as impediments for their text comprehension.

Iv) Theitemsunder study (content words) as significant figures of the cor pus
when their frequency in the corpus equaled or exceeded 14 occurrences per each
10,000 words.

ATA synoptic profile programme cal culates ‘ collocations’ for all items to the left of the node
and the right of the node for a span of 4 x 4.

In this thesis, only the two collocates to the left and the right of the node were considered
because it was based on the assumption of statistical collocation that “the closer collocates
areto their nodes, the greater the collocational force between them.” (Gledhill, 1996)

In his Phd thesis (1996), Gledhill also states that Phraseological methodologies either treat
collocation as directiona (either left or right of the node), or informationa (collocates are
calculated for both sides).

In the present research, the method adopted is informational (as both left and right collocates
of the node are considered) to find out what the collocates of the most frequently-occurring
items are, in order to categorise these items and devel op ateaching methodology accordingly.

Below is an example of an ‘informational collocation’ of the node ‘cells selected from the

research corpus.

*cells
central role asreceptor cells, beingin close contact
model of chloride secretory cells  devoid of the underlying
cell monolayerswhenthe cells  arebeing cultured. Thus,
microsomesisolated fromthe cells  transfected with each cDNA

daysfollowing transfectionthe cells  were assayed for activity

Figure 5.2: Selected concordance lines of the node cells
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Thenode ‘cdls under investigation is shown at the centre of the concordance lines, between
4 words on ether side of the node.

ATA also givesaview of the main concordance lines with a‘view context” window alowing
an overview of the different patterns in which a node may be involved. This is an important
tool for pedagogy improvement as we need to study items in a much wider context, and not a

study based on concordance lines only.

In the second part of this chapter, we shall begin by looking at a profile of the frequencies of
occurrence of the different frameworks and their collocates.

Borrowing specific terms from biology, we can describe NCs in biology as forming
templates (the general framework) with a nucleus showing strong bonding. An example of
that, would be the NC ‘base pair’ where ‘base pair’ shows a strong mutual bonding (‘ base
+ pair’ aways appear together in a text). ‘Base pair’ is also often preceded by adjectives
like ‘normal’, ‘stable’ etc., or by chemical formulae (c:06-alkylg, c:.06-ethylguanine).
‘Base pair’ is generally followed by grammatical words like prepositions, mainly ‘with’.
So, to summarise, we can say that ‘the template’ is ‘normal base pair with ..." and ‘base
pair’ is‘the nucleus of the template.’

To relate what has just preceded to the field of lexical collocation, and to the purpose of

this study, three terms seem to be of utmost importance. These are node, collocate, and

span.

5.4.2 Definitions of NODE, COLLOCATE and SPAN

Definitions of the above terms seem necessary at this stage, as these will be referred to in
the next part to explain the examples selected from the corpus to illustrate collocation in
biology texts.
Phillips (1984:43) summarises the definitions of the three words as follows:

- Anoderefersto “ the lexical itemin the focus of attention”;

- acollocate of aword is*“a word which co-occurs with the nodein the text” ; and

- acollocation is*a node-collocate pair” .
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To put it simply by using the example ‘base pair’ mentioned previously, we can say that
thenodeis ‘base’, the collocateis ‘pair’ and the collocation is ‘base pair’.

Phillips carries on stating that

Collocation is recognised within an environment of a number of
words preceding and/or succeeding the node, for example, the 5
preceding and the 5 following words. This environment is
termed the ‘span.’ (Phillips, 1984.63)

Depending on the concordance software, the ‘ span’ (i.e. the words preceding and following

the node) could be either four or five words on either side of the node.

As our main concern in this part is ‘collocation’, so a definition and an explanation of

‘collocation’ are necessary.

5.4.3 Definition of collocation
‘Collocation’ is a word with a number of definitions. Different authors have tried to
specify its meaning. Among these authors (Altenberg and Eeg-Olofsson,) who define it as
“more or less equivalent to 'recurrent’ word combination.” (Altenberg et a. cited in Aarts
and Meijs, 1990:3).
Another definition is that given by Cruse and which states that,

In the Firthian tradition of British linguistics, however, it
[collocation] is generally used in the stricter sense of "habitually
co-occurring lexical items or ' mutually selective lexical items
(Cruse, 1986:40, in Aarts and Meijs, 1990:3)

These definitions, although expressed in different terms, state the same idea which refersto

those words co-occurring frequently with certain other words in a specific context.
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Hoey (2005:3) refers to Partington’s definitions of ‘collocation’ (1998) which he groups
into textual, statistical and psychological.

Partington’s ‘textual definition of collocation’ is based on Sinclair’s and it reads as “ the
occurrence of two or more words within a short space of each other in a text. (Sinclair,
1991:170). For Hoey, this definition is not useful and can result in a woolly confusion of
single instances of co-occurrence with repeated patterns of co-occurrence. He prefers using

“lexical co-occurrence” (instead of *collocation’).

The statistical definition of collocation is “the relationship a lexical item has with items
that appear with greater than random probability in its (textual) context.” (Hoey, 1991a
6-7, in Hoey, 2005:3). For Hoey, this definition says nothing interesting about the

phenomenon; it gives no clues as to why collocation should exist in the first place.

The psychological definition of collocation where Partington refers to two works: Halliday
and Hasan, and Leech. Halliday and Hasan (1976: 287) who used ‘collocation’ as a
cohesive device, but they soon found it hard to operationalise and in (1984) Hasan
abandons the concept, replacing it with more specific semantic relations (hyponymy,

meronymy, €tc.)

Leech (1974:20) talks about ‘collocative meaning’ which, he says “consists of the
associations a word requires on account of the meanings of words which tend to occur in
its environment.” As couched, Hoey (2005:4) finds this definition too general to cover the
word in its most common current usage. Therefore, Hoey’ s definition of collocation is that

it is a psychological association between words, up to four
words apart and is evidenced by their occurrence together in
corpora more often than is explicable in terms of random
distribution. (Hoey, 2005:5)

Hoey suggests “priming” as an explanation of collocation. He explained that in the
psycholinguistic literature (e.g. Neely 1977, 1991; Anderson, 1983), the notion of semantic
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priming is used to discuss the way a “priming” word may provoke a particular “target”
word; and that we can only account for collocation if we assume that every word is
mentally primed for collocational use. Also according to Hoey, as a word is acquired
through encounters with it in speech and writing, it becomes cumulatively loaded with the
contexts in which it is encountered and our knowledge of it includes the fact that it co-
occurs with certain other words in certain kinds of context. Hoey refers to this property as
“nesting” (2005:8). In short, “ collocational priming” is sensitive to the contexts (textual,
generic, social) in which the lexical item is encountered and it is our knowledge of a
lexical item that it is used in certain combinations in certain kinds of text. As such
“Primings nest and combine.” (Hoey, 2005:10).

This is also the case in this research. In biology discourse, it was noticed that some
linguistic items collocate so often that after some instances, they become predictable. That
is to say, given the occurrence of a particular word, the occurrence of other words is

rendered more or less likely (e.g. in the biology corpus ‘base’ followed by ‘pair’).

5.4.4 Collocation in biology texts
The vocabulary of science text forms an interlocking system where,
in de Saussure swords, ‘tout setient.” (Phillips, 1985:205)

The sameideais reflected in the following quotation which states that:

Language use seems to be ‘basically a compositional’ process, one
of stitching together ‘preassembled phrases into discourse.’
(Nattinger, 1980, in Carter and McCarthy, 1988:76)

These two quotations suggest that in science, writers follow a certain compositiona
process in which all the elements of alanguage need to be stitched together to make all the
scientific information clear and explicit. In biology discourse, the striking feature is the
way content words tend to ‘chunk’ or ‘coagulate’ (Skehan, 1992, in Knowles and Roe,

1995), thus forming a specific compositional process.
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As described previoudly in Part ‘Rationale behind the use of NCs in biology discourse’,
content words are sometimes formed of every day words (receptor, library, binding, etc.),
which through their occurrence in biology context generate a new meaning. However, the
complexity of these content words does not usually arise from the scientific terms
themselves but “from the complex relationships they have with one another.” (Halliday,
1993:71). Asthese content words are part of a more genera language system, their valueis
determined by their position in this system and as such they have to be defined by

reference to all the other parts. Halliday notes

Technical terms cannot be defined in isolation, each one has to be
understood as part of a larger framework, and each one is defined
by reference to all the others. (Halliday, 1993:71)

In this research, we am a raising our “learners conscious language awareness’
(Goodman 1990, in Stainton 1992), so that they become able to find out the meaning of
content words without much difficulty and without referring to a dictionary. The latter is
sometimes of no help as NCs (as described in ‘ Chapter Four /Functional Analysis of NCs')
occur in a specific context and it is in that context that they get a certain meaning, the
reason why the dictionary cannot supply that special meaning.

Glaser and Winter (1975) observe that “compounds with more than 3 elements arerare in
chemical dictionaries and conclude that their use as terminological units is heavily text
dependent”, which is also the case of biology compounds. Therefore, a knowledge of
collocations is seen nowadays vital for the successful mastery of English. However, before
initiating learners into how to find out the meaning of content words, it is useful to give
some examples of how content words in biology discourse tend to collocate.

The computational analysis is based on the list *frequent non-grammar’ and begins from the
most frequent item (considered here as anode) to the least frequent one.

5.5 Computational Analysisof Content Words as Nodes
This part will be devoted to the computational analysis of the most salient occurrences.
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The analysis will focus on the linguistic forms that arise in a specific content-speciaity. To
thisend, Snow, Met and Genese (1989) distinguish between:
a) content-obligatory language that they define as the language that is required to learn a
particular content; and
b) content-compatible language: the language that can be usefully taught within the
context of a particular content domain. (in Ellis, 2003:235)

We have first identified the content-obligatory items (the 100 nodes) for ‘collocation’, and
secondly, content-compatible linguistic items (tenses, voice, prepositions, etc.), ‘ colligation.’
We are going to analyse 100 content word nodes, and see how they compound in spans of

nouns, how they collocate in number of clusters, and how they are used in tenses.

So, each node will be presented as follows:
a number of occurrences;
b) type of compounds;
C) tenses,
d) forms(or voices).

The list ‘frequent non-grammar’ of the biology corpus starts with the expression ‘et a’
with 317 occurrences. This item is not dealt with, for it does not congtitute a content-term.
However, it is worth mentioning it here, as it shows how important it is for biologists to
mention other biologists research works. This high frequency of reference to other authors
confirm Halliday's statement of a “larger framework” which constitutes a network of

technical expressions that weave a highly specialised semantic web.

1) Node ‘RAT’ : 189 occurrences
The node ‘rat’ was not selected by the biologists, but because of its position in the list

(second, after ‘et a.’) and its high frequency in the corpus (with 189 occurrences), and also
because many nomina compounds are formed in biology including the word ‘rat’, it was
decided to study it. ‘Rat’ is very frequently used because of its importance in biology
experiments. it appears mainly in the ‘Methods Section.’
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It mainly appearsininitid pogtion. ‘Rat’ forms nomina compounds of :
- Twonouns: rat kidney, rat sera, rat sequence.
- Two nouns separated by an adjective (noun + adjective + noun) : rat genomic
library, rat genomic DNA, rat submandibular gland .

- Threenouns: rat tissuekallikrein, rat liver expression,

Four nouns: rat kallikrein gene family, rat D2 dopamine receptor.

The item ‘rat al-antitrypsin’ forms ‘a collocationa framework’ (Renouf and Sinclair, 1991).
This pattern is often preceded by the participle ‘purified’ thus forming in Smadja's terms a
‘predicative collocation’ (RAT’ used in second position), e.g. ‘purified rat al-antitrypsin’ (10
occurrences), where ‘purified’ isrelated to *al-antitrypsin’ rather than to ‘rat.’

There is dso an overwhelming use of nominas with the node ‘ra’ summarised in the
following: Hybridization / Purification / Regulation / Detection / Characterization of rat o1-
antitrypsin .

Interaction / binding between rat al-antitrypsin and rat tissue kallikrein .

2) Node ‘e’ : 171 occurrences

‘o’ gppearsin 171 instances. It ismainly used before *antitrypsin’ (46 instances) asin
‘al-antitrypsin.’
It is sometimes predicative as it is preceded by ‘rat’ (31 instances), ‘mouse’ (4 instances),
“human’ (18 instances), and ‘purified’ (9 instances).
It forms nominal compounds of :
- Two nouns as in ‘al-antitrypsin precursor’, ‘mouse ol-antitrypsin’, ‘rat ol-
antitrypsin.’
- Threenoun compounds used with ‘o’ are the following:
rat al-antitrypsin cDNA (6 instances), ‘rat al-antitrypsin mRNA’ (6 instances), ‘rat ol-
antitrypsin gene’ (2 instances), ‘rat al-antitrysin sequence’ (2 instances) and ‘mouse al-
antitrypsin’ (2 instances).

- For thetenseand voice of verbsused, the present tensein its active voice is dominant

with thisitem, followed by the past tensein its passive voice.
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- ‘IS is mentioned 13 times in position -1 of the node. It is ether
adjective: rat al-antitrypsinisvery low;

Rat al-antitrypsiniscloseto 70% ; Rat al-antirtypsinissignificantly similar;
RAT al-antitrypsin geneissingle copy....; or
- ‘IS isused with the passive voice : human al-antitrypsin is known to be;
protein sequence of rat al-antitrypsin isaligned with that;
probe showed that al-antitrypsin isexpressed at high.;
rat al-antitrypsin isfound to be;
Rat al-antitrypsinishighly conserved,

protein sequences of rat al-antitrypsin are shown in figure, etc.
- The present perfect/ passive voice:
the gene of human al-antitrypsin have been revealed.;

cDNA clone encoding rat a1-antitrypsin has been isolated from;

- Thesimple present tense/ Active voice:

NMUANCE

used with an

data of postcomplex human al-antitrypsin reveal the reaction mechanism,

in human and mouse al-antitrypsin render s the inhibitor;

both human and rat a1-antitrypsin have a Met-Ser bond;

purified rat al-antitrypsin migrates asa54-KDa;

analyses show that rat al-antitrypsin mRNA levelsincrease during ;
the cDNA encoding rat al-antitrypsin shares 70% to 80%;

- Passive voice/ smple past :
purified al-antitrypsin (5 ug) wasresolved;
purified al-antitrypsin (54000) was recognized by;
rat al-antitrypsin was purified from pooled.../ from serum;

purified rat al-antitrypsin wasresolved in an.
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The preposition ‘of’ (13 instances) precedes node ‘al-antitrypsin.’ ‘of’ is fundamenta to the
construction of complex nominals.

The preposition that follows the node * a-antitrypsin’ is‘in’ (7 instances).

It is mainly used with biochemical processes dealing with parts of the body (the synthesis of
al-antitrypsin in thelung, 4 instances) and in research processes (the detection of rat o1-
antitrypsin in complex biologica fluids; ... concentration of al-antitrypsinin rat serum,

Northern Blot andysis of al-antitrypsin in male and female, etc.)

3) Node‘ACID’ : 169 occurrences
The node ‘acid’ is used in 169 instances. it is mainly preceded by the adjective ‘amino’ and

we thus get 85 instances of ‘amino acid.’ It is followed by the noun *sequence’ and ‘residues
thus forming nomina compounds ‘acid sequence (22 instances) and ‘acid residues’ (19
instances).
‘Acid’ is very sdient because of the collocational frameworks it forms. It often forms
predicative collocations and thus is often preceded by adjectives asin:
amino acid (85 instances); lauric acid (17 instances); nucleic acid (9 instances); ascorbic acid
(4 instances); acetic acid (3 instances) and fatty acid (3 instances).
The node ‘acid’ is often used to form Ncs of:

- Two noun Ncs preceded by ‘amino' : amino acid sequence (22 instances);

amino acid residues (19 instances).

- Threenoun Ncs: casein amino acid mixture ( 8 instances);

- Six noun Ncs (2 instances) : on-line narrow-bore PTH-amino acid anayzer .
‘Amino acid’” aso shows Nomina groups (Ngpsin ‘Halliday’sterms’) i.e. nucleic acid and
amino acid levels asin the following examples :

... insgmilarity at both nucleic acid and amino acid levels;

family at both, tissue kallikrein at nucleic acid and amino acid levels.
- Tenseand Voice used with 'acid':

The overwhelming tense and voice used with this node is the simple past tense mainly in the

passive Voice:
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12-hydroxylauric acid was identified asthe...,;

The appearance of 12-hydroxylauric acid was monitored in the;
corresponding to 12-hydroxylauric acid was obser ved for microsomes,
methanol containing 0.2% acetic acid was applied for ;

by feeding certain amino acid diets was associated with ;

dietary proteins and amino acid mixtures was previousy associated...
Nucleic acid sequencing was performed by ;

Lauric acid wasincubated with 50;

The smple present tense in the active voiceisadso used in afew instances asin :
- Present tense / active voice:
Its N-termina amino acid sequence matches completely with;
protein whose derived amino acid sequence matches completdy with;
with closely related amino acid sequences that exhibit differences.

4) Node ‘AMINQO’ : 151 occurrences
Although ‘amino’ has been dealt with above in the study of the content word ‘acid’, it is

thought necessary to deal with it separately as it shows some other different patterns of
collocation from those mentioned with ‘acid.’

As it has been shown above ‘amino’ collocates significantly with ‘acid’ (85 instances). In the
synoptic profile of ‘amino’ we can natice the high bonding between *amino acid’ (singular
form / 87 instances), and ‘amino acids (plural form/ 56 instances).

‘Amino acid’ is important in Biochemistry. An ‘amino acid’ is any of a group of organic
compounds containing both the carboxyl (COOH) and amino [NHZ2] group, occurring
naturally in plant and animal tissues and forming the basic constituents of proteins [amine +
acid] (The Concise Oxford Dictionary, 1991).

The mogt striking feature of 'amino’ is aso the use of the adjective ‘essentid’ (22 instances)
preceding theword ‘amino’, where in the node ‘acid’ it isused only in two instances.
‘“Nonessential’ is also used with ‘amino’ but it appears only in three instances and only with

the plura form ‘acids’ in the following examples.
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the levels of nonessential amino acids corresponded to;

by adding nonessential amino acids.
The other adjectivesthat aso precede ‘amino’ are:
‘derived’ (4 instances); ‘different’ (3 instances); ‘ketogenic’ (3 instances); and ‘predicted’ and
‘trandated’ (2 instances each).
The noun ‘Casein’ is aso important as it is in the second position after the adjective
‘essential.” ‘Casein’  precedes ‘amino’ in 10 instances. It is itself aways preceded by a
percentagei.e.
‘...toa45% casein amino acid diet’ (3 instances); or
“ adiet containing 30% casein amino acid mixture* (2 instances), etc.

The third feature of the use of the word ‘amino’ is the right-hand collocates in position +2.
The importance of these words resides in the fact that their frequency can be synonymous to
significant collocation.

Therefore, ‘sequence’ is used in 21 instances (amino acid sequence); ‘residues (amino acid
residues, 19 ingtances); ‘sequences (9 instances) as in ‘the amino acid sequences’, generaly
preceded by the participle ‘predicted’ thus giving ‘ The predicted amino acid sequences (9
instances).

‘diet’ (8instances) and ‘diets (6 instances) also follow the node ‘amino.’

The overwhelming characteristic of the item ‘amino’ is the use of adjectives and their high

frequency as mentioned above.

The other feature is the use of long nominal compounds. ‘amino’ is used with nominal
compounds of two nouns : adjective(amino) + noun + noun: ‘amino acid diet’, ‘amino
acid levels', *amino acid mixture’, ‘amino acid residues’, ‘amino acid sequence’, etc.
Nomina compound including three nouns. noun + modifier (amino) + noun + noun ,
example ‘casein amino acid diet’, ‘casein amino acid mixture’, ‘N-terminal amino acid
sequence’, etc.

As can be seen ‘amino’ sometimes appears in the initial position asin ‘amino acid sequence.’
It also sometimes appears in the middle of nomina compounds ‘ casein amino acid diet’, *N-
termina amino acid resdues’ or ‘N-termina amino acid sequence.’
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‘amino’ is aways followed by acid, thus showing a strong bonding between the two words
forming the template ‘amino acid’ this being a fixed term used in biochemistry, chemistry
and biology.

5) Node ‘SEQUENCE’ : 140 occurrences

The node ‘sequence’ appears in 140 instances in the whole corpus. It forms different kinds

of Ncs . It is sometimes used in initial position as in some two noun Ncs e.g. sequence
identity. It is mainly used in fina position as in the following examples forming either a 2
noun Ncs or 3 noun Ncs.

- 2 noun Ncs : nucleotide sequence (17 instances); cDNA sequence (7 instances);
rat sequence; protein sequence; amino-acid sequence; al-antitrypsin sequence.

- 3noun Ncs: rat al-antitrypsin sequence;
‘Sequence’ also appearsin the middle position in 3 noun Ncsand 4 noun NCS:

amino-acid sequence anaysis (3 noun NC)

N-termina amino-acid sequence analysis (4 noun NC)
As can be noticed, the item ‘sequence is sdlient as it is much used to form nomina
compounds of different length (2 noun NCS, 3 noun Ncs and 4 noun NCS).

6) Node ‘PROTEIN’ : 138 occurrences

‘Protein’ is used in 138 instances in the whole corpus. A protein is a molecule formed by
amino acids.
It is used in initial position and it mainly collocates with ‘sequence/sequences, and
‘concentration’ thus giving: ‘protein sequence (3 instances), ‘protein sequences (2
instances), and ‘protein concentration’ (2 instances).
Itisalso used infind position asin:

- Twonoun Ncs ‘soybean protein’, ‘binding protein’ ;

- Four noun Ncsas: ‘tissue kallikrein binding protein.’

- Thetense and voice used are the smple past tense in the passive form :

‘purified protein was concentrated and desalted’.

176



NMUANCE

7) Node ‘CELLS : 137 occurrences
Thenode 'CELLS (used 137 timesin the corpus) is preceded by scientific codes COS-1 (14
instances), CL 19A (13 instances), Ltk (4 instances), sf9 (3 instances), HRT-18 (2

instances), T-84 (2 instances) thus forming compound nouns of the form ‘abbreviation or

code + noun (asexplained in ‘Chapter Four’, e.g. ‘Itk cells , ‘HRT-18 cdlls, tc.
‘Célls forms compound nouns of the kind *Noun+Noun’ asin:

ganglion cells (3 instances), receptor cells (2 instances) etc...
It also forms 3 noun compoundsasin ‘Mouse Ltk cells'.

The striking features of ‘cells are that :
() The node ‘cells’ ismainly preceded by adjectives and participles.

The adjectives preceding ‘cells are : ‘epithelial cells' (5 instances), ‘endocrine cells (4
instances), ‘ enterochromaffin cells’ (2 instances), and ‘eukaryotic cells' (2 instances).

The participles preceding ‘ cells' and acting as adjectives are:
‘transfected cells' (4 instances), ‘infected cells' (3 instances); ‘ cultured cells' (2 instances)

and ‘mock-transfected cells’ (2 instances).

(i) The use of simple past tense / Passive form :

There are 19 instances of ‘cells' used in the smple past tense / passive voice with ‘were’ and
6 instances with ‘was’ in both affirmative and negative forms:
- was + past participle
PKC in cl 19A cellswasmeasured after treatment;
activity in cl 19A cdlswas not significantly affected;
PK C activity of the cellswas not affected by ...
- were + past participle
microsomes from COS-1 cdllsincubations wer e per for med with;
By the 20th day, cellswere studied on the;
weekly immunoreactive ganglion cells wer e al so obser ved.

- Thepresent tenseisa so used.
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- Activeform : Cl 19A cdlsmount a chloride secretory;
inmost or dl cells that expressit;
T-84 cells ar e capable of electrogenic ;
microsomes prepared from untransfected cells which exhibit negligible
capacity; Oneadvantage of using cellsin cultureisthat.

- Passiveform :
Cdlsarecultured inthe;

Thefilter grown cellsare shown in Table.

8) Node ‘DNA’ : 122 occurrences

DNA isasdient node in genetics. It means ‘ deoxyribonucleic acid’ (i.e. deoxyribose nucleic

acid) and is important in the determination of physical qualities like the eye colour, skin
colour, etc.
Pollack defines ‘DNA’ as “ a large molecule assembled from the atoms of just 5 elements —
carbon, phosphorous, nitrogen, nitrogen and oxygen.” (Pollack, 1994: 17)
‘DNA’ shows strong bonding when used with certain words e.g. ‘template’, ‘ polymerase.’
In our corpus, ‘dna forms nominal compounds of two nouns. It isused in initia position as
in these instances : ‘dna polymerase’ (14 instances), ‘dna strand’ (13 instances), ‘ dna duplex’,
‘dnasynthesis, ‘dnareplication’, ‘dna complex’ and ‘dnalibrary.’

- ‘DNA’ isdsousedin finad position asin: ‘template dna’ (14 instances),

- ‘rat genomic dna (6 instances), and ‘sperm dna’ (4 instances).
- Thetense that is mostly used with 'dna isthe smple past tensein the passive voice:
10 ug of rat dna was digested,;
molecular weight of rat genomic dna was purified,;

the elongated dna was separ ated,....

9) Node ‘'cDNA’ : 118 occurrences

‘cDNA’ appears 118 timesin the corpus and it means ‘ complementary DNA’.
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It forms NCS of two nouns: (Noun+noun) asin ‘cDNA library’ (10 instances); ‘cDNA probe’
(8 instances); ‘cDNA clone’ (7 instances); ‘cDNA clones (7 instances); ‘cDNA sequence’ (7
instances).
- Three nouns: rat al-antitrypsin cDNA (5 instances), al-antitrypsin cdNA probe (2
instances);
- Four nouns: rat brain cDNA library (10 instances);
rabbit kidney cDNA library (4 instances), and rat liver cDNA library (2 instances).
- The tenses used with thisitem are:
- Thesmplepast in the passiveform :
cDnawas examined; cDNA was inserted; the cDNA was expressed in eukaryotic;
the cDNA wasrescued, efc.

- Thesimplepast / activevoice:
Cellstransfered with each cDNA efficiently catalyzed the;
the screening of kallikrein-related cDNA clones, we found that.

Thesmplepresent tense:
- Activevoice:
Nucleotide sequence of this cDNA cloneis 1306 base pairs,
Reading frame in this cDNA codesfor a415;
Enzymes encoded by each cDNA can compete effectively (modal auxiliary)
that rkik10 isthe cDNA encoding protein k10 ;
- Passivevoice: mMRNA corresponding to this cDNA islocalized in tissues.

10) Node 'CHOLERA'’ : 96 _occurrences
‘CHOLERA’ is a disease and its importance in the corpus lies in the case studies done by

biologists with people affected by this disease.
‘Cholera’ strongly collocates with ‘toxin’ in 68 instances, thus giving a2 noun Ncs (cholera
toxin, 68 instances).

The other striking feature of thisitem is the use of the prepositions namely ‘by / of /in/ on

/ etc.” These are some of the examples that appear in the corpus:
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‘BY’ ... induced by choleratoxin; ... activated by choleratoxin; ... evoked by choleratoxin.
‘IN’ Secretory reflex in choleratoxin; Nervous involvement in choleratoxin

‘OF’ Inhibition of choleratoxin ; Action of choleratoxin on eectrical parameters

Action of choleratoxin on intestina secretion

Effects of choleratoxin on net fluid.

Actually, the use of these prepositions refers back to the nouns / verb with which *‘cholera
toxin' isused, asin English we normally say: ‘ The effects of’, ‘action of’ to form nominal

groups, but we say ‘activated by’ (because considered as apassive form).

11) Node ‘TOXIN’ : 77 occurrences

As is explained above ‘toxin’ highly collocates with ‘cholera in 68 instances. It thus forms

two noun NCs. It aso forms other nominal compounds (different from those mentioned in
the node ‘cholera). These are: ‘incubation’ and ‘response’ : ‘toxin incubation’ (4 instances)
and ‘toxin response’ (2 instances).
The tense used with ‘toxin’ isthe smple past (both forms)
- Activevoice:

Choleratoxin stimulated chloride secretion;

Isc induced by choleratoxin was significantly higher than.
- Thepassiveform (3 instances) asin :

choleratoxin wasadded. (1 instance); choleratoxin wasstudied (2 instances).

12) Node ‘DIARRHEA’ : 74 occurrences

The node ‘Diarrheal appears 74 timesin the corpus. ‘Diarrhea like ‘cholera are diseases.

‘Diarrhea does not form Ncs except in one case ‘noncholeradiarrhea (7 instances).
‘Diarrhed is always preceded by adjectives which are:

acute diarrhea (4 instances), watery diarrhea (4 instances);

acute watery diarrhea (4 instances), acute noncholera diarrhea (4 instances);

persistent diarrhea (2 instances) whereby ‘Diarrhea’ shows a strong bonding with the use of
adjectives.
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- Thetense used with theitem ‘diarrhea ismainly the simple past tense:
Activevoice: diarrheawas sgnificantly greater;
diarrheawas significantly lower.
Passivevoice: ... diarheawas defined ;

347 diarrhea cases wer e recor ded.

13) Node THYMINE’ : 69 occurrences
The node ‘thymine is used 69 timesin the corpus. ‘ Thymine' is the e ement that makes the

difference between the DNA and RNA. ‘Thyming' is present in the DNA whereas ‘Uracil€ is
present in the RNA.

The specificity of the node ‘thymine’ isits use to form nomina groups (in Halliday’ s terms)
instead of forming Nomina compounds. Thus we can find ‘thymine preceded by the
prepositions ‘of’ (40 instances) as in the phrase ‘Incorporation of thymine and cytosine' or
‘for’ asin ‘Incorporation for thymine ..." (4 instances) where the preposition ‘for’ is usually
preceded by units of measurement e.g. calculated Km values for thymine; ... and 26.4 uM for
thymine; ... the observed Km for thymine; ... mol of enzyme for thymine.
- The tense used with ‘thymine’ isthe smple past in the passive voice:
Cytosine and thymine wer e obser ved;

3'termina thyminewaspaired ; cytosine and thymine wereincorporated.

14) Node ‘DOPAMINE’ : 66 _occurrences
‘Dopaming’ is used in 66 instances. It forms two noun NCs with right-hand collocates:

dopamine receptor (17 instances); dopamine agonists (09 instances); dopamine receptors (09
instances); dopamine antagonists, dopamine agonist (4 instances); dopamine antagonist (2
instances) and dopamine neurons (2 instances).

- Left-hand collocates are abbreviations like ‘D2’, D2 dopamine (21 instances) or

adjectives like ‘various dopamine (7 instances); ‘indirect dopamine (3 instances);

‘ postsynaptic dopamine’ (3 instances); ‘direct dopamine’ (2 instances).
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-The tenses used with theitem ‘dopamine’ are: The simple present tenseand the present
perfect tensein the passive voice.
- Thesimplepresent tense:
Adenylate cyclase by dopamineisreduced; The D2 dopamine receptor isfound;
The D2 dopamine receptor isknown ; Dopamine receptors ar e classified into.
- Thepresent perfect :
The D2 dopamine receptor has been implicated .
arigid analogue of dopamine has been suggested to.
- The other tense used with 'dopamine' isthe smple present tensein the activeform :
The standard direct dopamine agonist is effective; The D2 dopamine receptor

interactswith; Doses stimulate; Postsynaptic dopamine receptors and induce.

- Thegerund isaso used with ‘dopamine asin these examples:

aseries of dopamine antagonists belonging to various,

3 relative potencies of dopamine antagonists regar ding various;

The only dopamine (DA) antagonists inhibiting climbing;

The dopamine agonist regar ding the gnawing;

Dose-response curves of various dopamine antagonists r egar ding climbing.
- Thesimple past (active and passive voice):

This dopamine binding was not responsive (Activeform)

After the injection of dopamine agonists, micewereintroduced (Passve voice).

15) Node ‘CYTOSINE’ : 63 occurrences
The node ‘cytosine’ isused in 63 ingtancesin the corpus. ‘ Cytosine' is the element present in
the DNA and the RNA.

‘Cytosine has been mentioned with ‘thymine’ as they collocate. ‘Cytosineg does not form
nomina compounds, but it forms nomina groupsin Halliday’ sterms. We thus have:
Thymine and cytosine (18 instances); Thymine or cytosine (12 instances);

Incorporation of thymine and cytosine (10 instances);

Incorporation of thymine or cytosine (12 instances).
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The tenses used with the node ‘cytosine’ are:
- Thesimple present tense ( Active/ passive voice)
Activevoice: Thymine and thymine have similar Km values;
with cytosine however, there is no;
pre-steady state burst with cytosine. Thisindicatesthat ;
Passive voice: athough thymine and cytosine areincor por ated;
These normal thymine and cytosine nucleotides arereplaced by .
- Thesmplepast in the passive voice: Cytosine and thymine wer e incor por ated.

thymine or first second cytosine. The line was gener ated.

16) Node ‘"HUMAN' : 63 occurrences

Although *human’ is an adjective, and not anoun, it has been selected by biologists because it

is important in the biology field. It is aso selected because it is used in the middle of some
Ncseg.
Activity in post mortem human frontal cortex or post mortem human putamen.

‘Human’ collocates mainly with ‘Post mortem’ on the left (4 instances). The right-hand
collocates are mainly ‘al-antitrypsin’ asin ‘human al-antitrypsin’ (18 instances) and ‘brain’

asin ‘human brain’ (6 instances).

Thetensesused are:

- Thesmple present tense/ Active voice: Identity between rat and human al-antitrypsinis
closeto; The soluble derivativesin human brain are potentially amyloidogenic .
Soluble APP derivativesin human brain end within the;
aswell asits human counterpart does;
data of postcomplex human a1-antitrypsin reveal the reaction.

- Thesimple present tense/ Passive voice: Human al-antitrysinisshown to;
Soluble APP derivativesin human CSF arelabelled ;

Binding activity in post mortem human putamen isless pronounced.

- Thesmplepast / passivevoice: Human PSA was shown to;

matter grosdy dissected from human cerebral cortex was obtained.

at 37°C only human al-antitrypsin wasfound to.
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17) Node ‘NUCLEOTIDE’ : 62 occurrences
‘Nucleotide’ exists in the protein structure. It is an important element in the biology

domain as well as in our corpus as it forms different NCs. ‘Nucleotide’ is generaly
preceded by adjectives and as such its left collocates are adjectives like: single, correct,

normal, paired, etc.

Ontheright, ‘nucleotide’ collocates with the following nouns and it formstwo noun NCs:
Nucleotide sequence (16 instances); Nucleotide analogues (4 instances);
Nucleotide exchange (3 instances); Nucleotide numbering (3 instances) and Nucleotide
sequences (3 instances).
- The tense used is mainly the smple present in the passive voice:

The nucleotide sequenceisbounded; The nucleotide sequence is number ed.
- Thegerund isaso used with the node ‘nucleotide':

Addition of acorrect nucleotide following thyminein;

of the next correct nucleotide following the incorporation of .

18) Node 'RECEPTOR'’ : 59 occurrences
‘Receptor’ isanode that has been used 59 times in the present corpus. ‘ Receptor / receptors

IS a term important in neurology. It forms nomina compounds manly with left-hand
collocates: ‘D2 dopamine (16 instances), and adjectives like ‘B2-adrenergic’ and ‘o2-
adrenergic.’

Asright-hand collocates, ‘receptor’ ismainly followed by ‘cells and ‘sites’ thusforming

- two noun NCs: ‘receptor cells' and ‘ receptor sites.’

The tenses used with the node ‘receptor’ are:
- the smple present tense/ active voice as in these examples
The D2 dopamine receptor inter acts with guanine-nucleotide-binding ;
anicotinic receptor antagonist blocksthe nerve.
Down-regulation of post-synaptic receptor dendity is apparent.
- Thesimple present tense/ passive voice : The D2 dopamine receptor isfound in Itk ;
The D2 dopamine receptor is known to be; The increase in muscarinic receptor
stimulation isrelayed by .
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- Thesimplepast / passivevoice:
Cl 201-678 on D2 receptor activity was measured according ;
anicotinic receptor blocker, was given intravenous.
- The present perfect / passive voice: The D2 dopamine receptor has been implicated in;

This receptor has been characterized on.

19) Node ‘RECEPTORS : 58 occurrences
The node ‘receptors' is used 58 times in the corpus. It is mainly preceded by ‘DA’ (standing

for dopamine) 12 times and by ‘dopamine’ (written in full letters) 8 times. It is aso preceded
by ‘ G-protein coupled’ asin ‘ G-protein coupled receptors (4 instances).
‘Receptors’ appears mainly in the following tenses:
- Thesimple present tense/ active voice : D4 subtypes of DA receptorsisaplausble
explanation.; The stimulation of these receptors leadsto an increase.
Doses stimulate postsynaptic DA receptors and induce an apparent.
Thesmple present tense/ passve voice: Dopamine receptors ar e classified into;
23390 to postsynaptic D1 receptors is unchanged; High density of NT receptors is
found a the; Synaptic level since NT receptors are found on; DA Serotonergic
receptors ar e seen at high; .of the family receptors that ar e coupled to.
- The present perfect / passive voice:
Sch 23390 to 5-HT2 receptors has been described previoudy;
NT receptors and DA receptors has been demonstrated by;
2 subtypes of DA receptors has been suggested by ;
Recently, VIP receptors have also been characterised.

20) Node ‘SECRETION’_: 56 occurrences
‘Secretion’ is used 56 times in the corpus. In position -1, ‘secretion’ collocates with some

nouns forming two noun NCsasin:
‘chloride secretion’ (19 instances); ‘cholera secretion’ (2 instances); ‘fluid secretion’
(17 instances). It dso collocates with adjectives as in ‘intestina secretion” (6
instances).

- The tenses used with *secretion’” are mainly :
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- Thesimple present tense/ active form : choleratoxin influences intestinal secretion ;
Choleratoxin-induced net fluid secretion strongly indicates;;
choleratoxin induces chloride secretion ; implying that VIP induces secretion;
DbcAMP that induces chloride secretion in CL19A cells,

agents induce eectrogenic chloride secretion.

- Thesimple present tense/ passive voice:
Choleratoxin onintestina secretionis principally mediated through the activation;
Inhibition of cholera secretion is observed;
Choleratoxin stimulated chloride secretion can be explained predominantly (a moda
auxiliary in the present tense).

- Thesmplepast / passive voice: Choleratoxin-induced net fluid secretion was studied.

21) Node ‘BASE’ : 53 occurrences

The node ‘base’ is used 53 times in the corpus. It thus forms strong bonding with the words

‘pair’ and ‘pairs.’ There are 9 instances of ‘Base pairs in the corpus and 8 instances of ‘base
pair.’
‘Base’ ispreceded by ‘cytosine’ ( 8 instances) and ‘thymine (4 instances). ‘Base’ forms NCs
of thekind *‘Noun + Noun’ asin ‘base pair’ and ‘ cytosine base.’
The dominant tense used with the item *base’ isthe smple present tense in its both forms, and
the gerund .
- Simple present tense/ active voice :
presence of an 06-alkylg:C base pair perturbsthe;
Cytosine in an 06-MeG:C base pair is dower ; because the 06-methylg: T base pair
retainsthe; The 06-alkylguanine:C base pair adoptsa;
This cDNA contains 737 base pairs comprising the sequence.
- ample present tense/ passive voice: nucleotide after anorma base pair islimited by.
- Gerund : Base pairs comprising the sequence;

the structure of base pairsinvolving 06-akylguanine;
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22) Node ‘CELL’ : 50 occurrences
The node ‘cell’ appears 50 times in the corpus; whereas the node ‘cells' appears 137 timesin

the corpus.
Theterm ‘cell’ in biology is aunit of each living organ. A group of cells forms a tissue and

agroup of tissues forms an organ.

The node ‘Cdl’ appears in our corpus mainly in initial position. It forms 2 noun NCs with
right-hand collocates. It thus gives ‘cell line' (13 instances), ‘cell monolayers' (13 instances),

‘cell culture’ (6 instances), ‘cell lines' ( 3 instances) and ‘ cell bodies' (2 instances).

‘Cel’ forms long NCs and is generdly used in the middle of these words (NCs) as in the
following :

The human colonic adenocarcinoma cell line; The human colon carcinoma cell line; Cloned
human colonic carcinomacell line; The Ltk mouse fibroblast cell line.

The myenteric ganglion cell bodies;

grown on Transwell porous-bottomed cell culture dishes Icostar .

Thetensesused with thisitem are:
- Thesmplepast / active voice:
Protein content of the cell monolayers wer e fairly comparable;
Cdl monolayers attained stable eectric; In total, CL19A cell monolayers displayed
the characteristics.
- Thesmplepast / passvevoice: Cels weretreated.
Cell monolayers weretreated with; Cell lineswerenot cloned;
Electrica resistance of the cell monolayers was not changed .
- Thegerund and participles are also used with the node ‘ cell .’
An example of gerund is: acdl line expressing RGB-2 .
- Asparticipleswehave: cell monolayers obtained on Transwell ;
The human colon carcinomacell line HT-29 grown on.
However, with the cell lines studied previoudy, there; Cell monolayers obtained
weredlectric;  Afferent fibers have their cell bodies|ocalized inthe.
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23) Node ‘mRNA’ : 50 occurrences
The term ‘mRNA’ stands for ‘RiboNucleic Acid messenger’, a substance existing in the

protein structure. The node ‘mRNA’ appears 50 times in the corpus.
‘MRNA’ is preceded by symbolslike ‘rKLK10 (13 instances), RGB-2 (2 instances) and ‘a.1-
antitrypsin’ (5 instances). It strongly collocates in position +1 with ‘levels (6 instances) and
with ‘level’ (3 instances). It thus forms 2 noun NCs. ‘mRNA levels (6 occurrences) and
‘mRNA level’ (3 occurrences).
- The main tense used with thisitem isthe simple past / passive voice asin:
High level of RKLK10 mRNA wasfound in the;
The purity of the mMRNA was monitored by agarose;
MRNA was examined ..., mRNA was cloned and sequenced,;
In contrast, no RKLK10 mRNA was detected by this;
While no detectable RKLK 10 mRNA was found in; Expression of the RGB-2 mRNA
was verified by Northern tissue distribution of the mRNA.
- The Smple past tense/ active voice: (oneinstance)

We used mRNA from submandibular gland ...

- Thesimple present tenseis aso used with thisitem asin:
Activevoice: It isevident that thismRNA belongsto thekallikrein ;
asthismRNA codesfor aprotein;
Pattern of the RGB-2 mRNA isstrikingly similar;
tissue distribution of the mMRNA which parallesthat of ;
- Passivevoice: The precursor mRNA isalternatively spliced.
The RGB-2 mRNA is expressed d;
indicating that the al-antitrypsin mRNA aso issynthesized outside ;
The al-antitrypsin mRNA levelsarefound to;
al-antitrypsin mRNA can be detected at (present / modal auxiliary)

24) Node ‘GENE’ : 47 occurrences
‘Gene appears 47 timesin the corpus. It forms NCs of :
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- Two nouns: ‘gene family’ (17 instances),

- Threenouns: ‘tissuekallikrein gene’ (15 instances),

- Four nouns: ‘kalikrein gene family members (2 instances) and

- Fivenouns: ‘rat tissue kallikrein gene family’ (2 instances).
It iseither put in find position asin ‘tissue kalikrein gene’ or in the middle of the NC
asin ‘kallikrein gene family members.’

The tenses used with the node ‘gene’ are:
- Thesimple present tense/ active voice:
The hamster B2 AR gene which contains most of;
size of the Kallikrein gene family varies among different ;
The cAMP-binding dte identified in the kallikrein gene may serve as a negative
regulatory element of (present with amodal auxiliary)
The RGB-2 gene has at |east one;
that the rat al-antitrypsin geneis single-copy.
result indicatesthat RKLK 10 gene expression s,
result suggests that RKLK 10 belongsto the kalikrein gene family .
- Thesmplepresent / passivevoice: Northern Blot and Southern Blot analysis showed
that the RKLK 10 geneisexpressed at ahigh level in the;
Our results demonstrate that the rKLK 10 geneis expresed at ahigh leve in the;
result indicates that the RKLK 10 gene expression is negatively regulated .
- Simplepast / Passivevoice: that genewaslabdled by nick-trandation ;
The hamster B2 AR was cloned from a;
and regulation of RKLK 10 gene expression wer e deter mined by.
- Present perfect / Passive voice : expresson of the al-antitrypsin gene has been well
studied.

25) Node ‘INTESTINAL’ : 47 occurrences

Although this is an adjective, and not a noun and although it does not form NCs, it was

underlined by biologists as important in their field. This adjective modifies nouns as in
‘intestinal secretion’ (6 instances), ‘intestind wal’ (6 instances), ‘intestind epithelium’ (4
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instances), ‘intestin mucosa (4 instances), ‘intestina fluid’ (3 ingtances) and ‘intestind
segments’ (2 instances).
- The tenses used with this node :
- Thesmplepast / passvevoice: Net intestinal fluid transport was measur ed;
reflected as changesin intestinal weight was continuoudly recorded ;
The myenteric plexus of intestinal segments was subjected to / The intestinal lumen

wasfilled to minimize evaporation, the intestinal segment was car efully covered.

- Simple present tense/ passive voice:

of choleratoxin on intestinal secretion isprincipally mediated,;

The hypothesis that the intestinal secretory reflex is conveyed ;

chamber technique using stripped intestinal preparation cannot be used;
- Simple past / activevoice: whereas vasoactive intestina polypeptide elicited a marked;
- A lot of nominal groups are used with theitem ‘intestina’ asin:

through protection of the intestinal mucosa from the damage;

cause senditization of theintestinal mucosa;

whereas distention of theintestinal musclelayers;

organization of theintestinal secretory reflex;

Different functions of theintestinal wall.

26) Node ‘KIDNEY' : 47 occurrences

‘Kidney’ isused 47 timesin the corpus. The node ‘kidney’ hasinits near environment -2/ +2

position the following most frequent collocates. It forms different Ncs of different length. It
thusforms:
- Two noun NCs like ‘kidney cDNAS (4 instances) and ‘kidney enzyme ( 2
instances), ‘kidney clones (2 instances) and ‘kidney prostate’ (2 instances).
- Three noun NCs : rabbit kidney microsomes (2 instances); rabbit kidney cDNASs (2
instances)

- Four noun NCs: rabbit kidney cDNA library (4 instances).

Thetenses used are : The simple present tense/ active voice:
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Rabbit kidney microsomes also contain a P-450 that catalyzes,
Each of the kidney cDNAs encodes an efficient;

The kidney enzyme exhibits relatively low w-hydrxylase activity.
All 3kidney cDNAs exhibit long open-reading;

Sequences of the 3 kidney clones diverge.

- Simple present tense / Passive voice :

Rabbit kidney microsomes ar e reported to catalyze the w-hydroxylation.;
Kadlikrein-related enzymes in the kidney are thought to play ;

- Simplepast tense/ Passive voice:

PCR product from rat kidney was cloned into.

27) Node ' TEMPLATE’ : 47 occurrences
The node ‘template’ is used 47 times in the corpus. It collocates strongly with ‘strand’ and

‘DNA strand’ to form two noun NCsasin ‘template strand’ (19 instances), and three noun
NCsasin ‘template DNA strand’ (17 instances).
- Thesmplepast / passive voice isthe only tense used with thisitem :
20% excess of the template strand was added;
an adenosine in the template strand was included,;
with adeninein the template strand wasincluded as.
- Gerund and participles:
Study of human embryonic kidney 293 cdlls transfected with ;
A rabbit kidney cDNA library constructed in;
Rabbit kidney cDNAs encoding lauric acid (gerund)

28) Node ‘' TISSUE’ : 47 occurrences

‘Tissue appears 47 times in the corpus. It collocates strongly with ‘kalikrein’ in position +1

to form ‘tissue kallikrein’ in 28 instances. It is used to form NCs of different length as:
- Twonoun NCs : tissue kalikrein ( 28 instances)
- Three noun NCs : rat tissue kallikrein (5 instances) ; tissue kallikrein cDNA (4

instances)
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- Four noun NCs : rat tissue kallikrein cDNA (3 instances)

The node ‘tissue’ is generaly preceded by nouns forming nomina groupsasin:
Structure and function of tissue kallikrein ;
The deletion of tissue kallikrein; The physiological function of tissue kallikrein
Specificity of tissue kalikrein and T-kininogenase; Interaction with tissue
kallikrein; The best characterized member of this family is true tissue kallikrein (3

instances)

The tense used with the item ‘tissue’ isthe smple past :
- Activevoice:
Rat tissue kallikrein was detectable under ;
- Passive voice:
Three sections from every tissue sample was evaluated using ;

of rat submaxillary gland tissue was homogenized in 0.2 .

29) Node '‘BENZAMIDE’ : 45 occurrences

‘Benzamide appears 45 times in the corpus. ‘Benzamide' collocates with ‘derivatives (38

instances), and it thus forms two noun NCs. It is often preceded by the adjective
‘discriminant’ to give ‘discriminant benzamide derivatives' (16 instances).
- ‘Benzamide’ isaso used in nomina groupsasin:

Distribution of discriminant benzamide derivatives

Administration of discriminant benzamide derivatives

Unexpected potentiation by benzamide derivatives.

The tenses used with the item ‘benzamide’ are:

- Thesimple present tense / Active voice:
Benzamide derivatives do not appear;
Potentiation of APO by benzamide derivatives seemsto reflect ;
Since discriminant benzamide derivatives requirereatively little;
Therefore,the discriminant benzamide derivatives seem to cross;
Potentiation seems that effective benzamide derivatives preferentially block;

Generally benzamide derivatives poorly recognise.
192



NMUANCE

- Simple present tense / Passive voice :

Administration of discriminant benzamide derivativesisfollowed.
- Simple past tense/ Passive voice

still found whether this benzamide derivative was injected.
- Present perfect tense/ Passive voice

Disriminant benzamide derivatives have been obtained.

30) Node‘'STRAND’ : 45 occurrences
‘Strand’ is used 45 times in the corpus. In position -1, ‘strand’  collocates strongly with

‘template’, ‘DNA’ and ‘primer’. It forms two noun NCs as in ‘template strand’ (19 instances),
‘DNA strand’ ( 16 instances), and ‘primer strand’ (4 instances).
In position +1, ‘strand’ isfollowed by ‘was (4 instances) thus showing the tense used with
this node.
- Thesimplepast / Active voice:

06-methylguanine in the templ ate strand was roughly 4.7 times.
- The Simple past / passive voice

Excess of thetemplate strand was added;

Adenosinein the template strand was included as;

adenine in the template strand wasincluded as a.

31) Node ‘PROBE’ : 44 occurrences
The node ‘probe’ is used 44 times in the corpus. It forms NCs of different length asin the

following examples:

- Two noun NCs: cDNA probe (8 instances); oligonucleotide probe (8 instances)
Hybridization probe (2 instances)
- Threenoun NCs: Kalikrein cDNA probe (3 instances);
al-antitrypsin cDNA probe (2 instances)
‘Probe’ is followed by two verbs in position + 1. These verbs are : ‘showed’ (4 instances)

and ‘was (4 instances).
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- ThesmplePast / Active Voice
Therat al-antitrypsin cDNA probe showed one band;
Analysis using the cDNA probe showed that rat al-antitrypsin;
with an RKLK 10-specific oligonucleotide probe showed that its MRNA;
Using an RKLK 10-specific oligonuclectide probe showed that the RKLK10.
- Thesimplepast / passivevoice:
The end-labelled oligonucleotide probe was addded to the;
Specificity of the RK10sp probe was tested against the;
When the RGB-2 cDNA was used as a hybridization probe in Northern Blot analysis.
- ‘Probe’ isalsoused in thecorpusasaverb :
The 0.8 kb EcoRI-Pst | fragment was used to probe arat brain cDNA library;
in the hybridization solution from above to probe thefilters overnight at 42°C;
The existence of these kidney w-hydroxylase clones will make it possible to probe
the structure-function relationships among these closely related gene products.

32)Node ‘BUFFER’ : 39 occurrences
The node ‘buffer’ is used 39 timesin the corpus.
A ‘buffer’ is a substance that maintains the hydrogen ion concentration of a solution when an
acid or akali is added (the Concise Oxford Dictionary, 1991).

It often collocates with ‘phosphate’ and ‘wash as in: ‘phosphate buffer’ (7 instances) and
‘wash buffer’ (2 instances). As such ‘buffer’ forms NCs of the kind ‘Noun+Noun.’

- ‘Buffer’ also collocateswith ‘loading’ asin ‘loading buffer’ (3 instances).

- ‘Buffer’ isfollowed by agerund ‘ containing (2 instances) + expressions of quantity:
buffer containing 3% bovine serum / buffer containing 5ug/ml concanavalin;

- It isalso preceded by apresent participle: The reaction was quenched into denaturing gel
loading buffer.

33) Node ‘SERUM : 36 _occurrences
The node ‘serum’ is used 36 times in the corpus. It forms two and three noun NCs. It

collocateswith ‘rat’ in position -1, thusgiving ‘rat serum’ (5 instances).
In position +1 and +2, ‘serum’ collocates mainly with :
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- ‘totd’ asin ‘serum totd’ (8 instances);
- ‘cholesterol’ asin ‘serum cholesterol’ (5 instances);

- ‘cholesterol concentrations' asin ‘ serum cholesterol concentrations (3 instances).

‘Serum’ is aso preceded by prepositions mainly ‘of’ and ‘in’ thus forming nominal groups
instead of nominal compounds e.g.
produced significant elevation of serum cholesteral;
Elevation of serum total and LDL cholesteral;
observed differencesin serum cholesterol concentrations;
Changesin serum tota cholesterol .
Thetenseused is:
- Simple past tense/ passive voice :
al-antitrypsin was purified from serum to apparent homogeneity.
- Present perfect / active voice:

isolated rat al-antitrypsin from serum and have gener ated antiserum.

34) Node ‘LYSINE’ : 35 occurrences
Thenode ‘Lysine' does not form anomina compound but is salient in the field of biology.

It is followed by names of substances e.g. ‘leucine (12 instances) and ‘methionine’ (5
instances).

‘Lysine is mostly preceded by nominal groups such as. high dietary level of lysine,
combinations of lysine and methionine, high levels of lysine, the excessive amounts of
lysine, high dietary levels of lysine, a high concentration of lysine, enhanced the effect of
lysine... , etc.)

The importance of the use of the preposition ‘of’ in scientific English lies in the fact that it
introduces ‘quantitative expressons (amount) and ‘measurable activities (level,
concentration, etc.) (Gledhill, 1996).

35) Node ‘PENILE’ : 34 occurrences
‘Penile’ is used 34 times in the corpus. It is selected for its content-specific. It appears as an

adjectivein textstesting biology experiments. It is selected for study here because of itsusein
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the middle of NCs as in ‘apomorphine-induced penile erection’ whereby the form ‘Noun +
Participle + adjective + Noun.’

‘Penile’ is an adjective that precedes the word ‘erection’ (18 instances) and ‘erections’ (12
instances).

It collocates mainly with *apomorphine-induced yawning and penile erection.’

The tenses used with the node ‘ penile’ are:
- Simple past / Passive voice:
Effect on yawning and penile erection was shifted;
The yawns and penile erections wer e counted during antagonism by;
The number of yawns and of penile erection was deter mined during;
asignificant decrease in the number of penile erections was also obser ved:;
Any yawn or penile erection was observed.
- Simple present / Activevoice:
sniffing whereas yawning and penile erection disappear ;
agonists that induce yawning, penile erection are observed;

dosesinduce yawning and penile erection ;

36) Node ‘SITES : 34 occurrences
‘Sites’ isused 34 timesin the corpus. In position -1, it is preceded by the terms ‘binding’ asin

‘binding sites’ (10 instances) and ‘glycosylation’ as in ‘glycosylation sites (8 instances).
These terms preceding the node ‘Sites’ are themselves preceded by adjectives as ‘potentid’
and ‘N-linked’, thus reading ‘potential glycosylation sites (3 instances) and ‘N-linked
glycosylation sites' (2 instances).
- It al'so formstwo noun NCs as the following:

‘receptor Sites' (2 instances) and ‘redtriction Sites' (2 instances).
The tenses used with the node ‘sites’ are:
- The Simple present tense/ active voice :

It exerts strong affinity to 3H-dopamine binding sites, stimulates adenylate cyclase.

protein kinase A phosphorylation sites have aline above.
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- The Simple present / passive voice:
The possibility that classes of dopaminergic binding sitesis discussed;
Postulated N-linked glycosylation sites ar e indicated by asterisks.
Shared redtriction sites are indicated above.

- The Simple past / Passive voice::
These glycosylation sites wer e identified by comparison;

Five potentia glycosylation siteswer e identified onthe.

37) Node ‘CLONES : 33 occurrences
‘Clones as asdient node appears 33 times in the corpus.

‘Clones’ collocates mainly with ‘cDNA’ (10 instances), and ‘kidney’ (2 instances) and thus
forms NCs of the kind ‘Noun + Noun’ e.g. ‘cDNA clones and ‘kidney clones.’
It isaso preceded by one adjective ‘positive’ (6 instances).
The node ‘clones is mainly followed by ‘were’ (9 instances) to form the simple past in the
passive voice. Examples of these are:

Positive clones wer e further plague-purified.

Pogitive clones wereidentified by EL1SA.

Poditive clones wer e sequenced;

Pogitive clones wer e subjected to another ;

Positive clones wer e subjected to hybridization .

Two positive clones wer e isolated.

- Thepresent smpletense/ active voice:
of thethree kidney clonesdivergeinthe 3 ;
Identification of cDNA clonesthat hybridize with.

- The nominas used with ‘clones’ are:
Theanalysisof kallikrein-like clones;
Screening of the kallikrein-related clones.
| dentification of cDNA clonesthat hybridize with .

197



NMUANCE

38) Node ‘PATIENTS : 33 occurrences
The node ‘Patients' is used 33 times in the corpus. It was selected by biologists because

‘patients are an important element in biology as they represent the subjectsto be studied and /
or treated.
The node ‘Patients does not form any nomina compounds. It is, however, preceded in
position -1 by nomina groups. ‘The number of patients, ‘Treatment of patients with
Parkinson's disease’, etc.
It is often followed in position +1 by the preposition ‘with’ (8 instances) : Patients with
Parkinson’s disease;  The brains of patients with Alzheimer’s disease; Patients with this
symptom blood.
In position +1, ‘Patients' is adso followed by ‘were’ (4 ingtances) to form the smple past /
passivevoice:

Patients wer e examined once aweek .

Patientswer e kept in the hospital until termination of diarrhea
- Gerund and participles:

20% of patients taking placebo (gerund)

The number of patientsincluded in the study (participle).

39) Node ‘PCR’ (Palymerase Chain Reaction) : 33 occurrences

Pollack (1994: 102) explains the polymerase chain reaction as follows,
When a cell is dividing and all its descendants are dividing in turn, the
total number of cells will double and redouble each time a cycle of
divison is completed. Thisisa chain reaction.
The polymerase chain reaction ‘PCR forces the two strands of a

fragment of DNA into a similar chain reaction of replication.

‘PCR’ isused mainly ininitia position. It is followed by right-hand collocates i.e. products
(8 occurrences), primers (5 occurrences), product (5 occurrences), amplification (2
occurrences) and reactions (2 occurrences).

It is generally preceded by nomina groups. ‘analysis of’ (4 occurrences), ‘transcription of’ (4
occurrences), ‘pair of’ (2 occurrences).
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Thetense used with ‘PCR’ isthe smple past in its both forms (active and passive).
- Simple past / active voice, e.g.
Reverse transcription and PCR reactions, they all showed;
Southern Blot Analysis of PCR productsdid not detect ;
- Simple past / passveform, eg.
Reverse transcription and PCR reactionswere carried out as,
The confirmed PCR productswere eluted from ;
apair of PCR primersweredesigned,;
The purified PCR productswer e then ligated ;
The PCR primersweredesigned according to;
aposshility that the PCR product was gener ated from,
One-tenth of the PCR productswas subjected to Southern Blot anlysis;
After electrophoresis, the PCR productswer e denatured, neutralized;
One-tenth of the PCR productswer e directly loaded.

40) Node ‘rna’ : 33 occurrences

NMUANCE

‘rna stands for ‘ribonucleic acid.” It is important in the field of biology. It forms nomina

compounds and collocates only with the left item ‘liver’ (2 instances). In most sentencesit is

preceded by measurement unitsi.e 100 ug, 15 ug of tota rna.
- The tense used with thisnode isthe past smplein its passive voice, e.g.
For Northern Blotting RNA was denatured using glyoxal.
After electrophoresis RNA wasblotted onto ;
The fractionated RNA wastransferred by capillary;
The poly(A) + RNA was eluted with;
total RNA was|loaded onto.
The RNA concentration was determined by ..
The RNA wasdenatured in form -aldelhyde, separated by 15 ug of tota rna;
Total RNA was extracted from rat;
Total RNA wasresolved in 1.5%.
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41) Node ‘ANIMALS : 32 occurrences
The node ‘animas’ has been selected by biologists as an important item in biology because

animas are the foca eement in the experiments of anima biology, biochemistry and
microbiology.
The node ‘animas does not form nominal compounds. It appears mainly after nominal
groups such as:

Operation of the following animals was performed ; Thefirst series of animals;

Behaviour in the same animals, Behavioursin the same animals;

poor growth of thesame animals,  growth of the animals.
- Thetense used isthe past smple/ passive voice:

Animals wer e preselected.

The animals wer e anaesthesized,

The animals wer e given free access to food and water.

The animals wer e housed individually in galvanized cages.

The animals wer e kept in separate cages.

Since 24-33 animals wer e smultaneoudly tested;

Operation of the following animals was performed without ...
- There are two instances of the Present smple/ activeform

generated in the same animalsindicate that ;

and licking that the animals display together were quantified.
In the above examples, the present tense is used to report about the results of the experiments.
The node ‘animals’ is also much used with the past participle as adjective, mainly with the
verb ‘feed’: animals fed lysine; animas fed the control diet; animals fed various

combinations.

42) Node‘'PEPTIDE’ : 31 occurrences
‘Peptide’ forms two noun NCs with both left-hand and right-hand collocates. It thus yields

the following examples:
- Left-hand collocate : Signal peptide (5 occurrences); site for the signal peptide;
part of the signal peptide; maority of the signal peptide.
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- Right-hand collocates: peptide bond (3 occurrences);
Peptide N-termina (2 occurrences) ; peptide fractions (2 occurrences)
- ‘Peptide’ isalso used with long nominal compounds asin: calcitonin gene-related peptide
(CGRP) antiserum (4 NCs); mature peptide N-terminal Glu residue (4 NCs).
- Thetense used with ‘peptide’ isthe smple past / passive voice:
Purified RPLC peptide fractions wer e analyzed on;
Peptide fractions wer e speed-vacuum-dried;
but this peptide could not be detected. (modal auxiliary)

43) Node ‘SECRETORY’ : 31 occurrences
‘Secretory’ although it is an adjective (and not a noun), it is dealt with here because of its

importance in the field of biology as it was highlighted by the biologists, and aso because of
its position in the middle of nomina compounds e.g. chloride secr etory process;
chloride secretory cells; chloride secretory response
- It isalso sometimes used in the middle of long nominal compounds asin:
-choleratoxin-evoked secretory reflex
-choleratoxin-induced secretory reflex
- The present tenseis used with the node * secretory’ :
The choleratoxin-evoked secretory reflex involves (Active form)
Theintestinal secretory reflex is conveyed only ...(Passive form)
- There are two instances with the moda “could':
The secretory pathway could however, play an important rolein AD.
The secretory pathway could increase production.

44) Node 'CHOLESTEROL '’ : 30 occurrences
‘Cholesterol’ is a term important in Biochemistry. It forms nominal compounds with both
left-hand and right-hand collocates.

- Left-hand collocates/ two noun NCs:
LDL cholesterol (15 occurrences)
serum cholesterol (5 occurrences)

Plasma cholesterol (2 occurrences)
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- These areillustrated in these examples: devation of LDL cholesteral;
moderately elevated plasma cholesterol; the highest serum cholesterol
the elevation of serum cholesterol.
- Right-hand collocates / two noun NCs:. ‘cholesterol’ collocates only with ‘ concentrations
and ‘ concentration’ :
Cholesterol concentrations (8 occurrences)
Cholesterol concentration (2 occurrences)
The node ‘cholesteral’ is often preceded by nominal groups such as : elevation of low
concentrations of,, etc.
- The tense used with this node is mainly the simple past. The smple present tenseis used
only in few instances.
- Thesmplepast :
LDL cholesterol was significantly elevated (passive voice)
The highest serum cholesterol concentrations did not coincide (active voice)
- Thesimple present
Elevation of LDL cholesterol is produced by feeding ... (passive voice)
The plasma cholesterol concentration can be altered ... (modal auxiliary ‘can’ in the

Present simple/ passve voice).

45)Node ‘PRIMER’ : 30 occurrences

The node ‘primer’ collocates with only one item ‘strand.’” It forms a nomina compound of

two nounsonly: primer strand ( 4 occurrences).

- The tense used with thisnode isthe simple past / passive form:
The amount of primer strand elongated was measured as described below (2
instances).

The elongation of the primer was measur ed at different times.

46) Node ‘ENZYMES' : 28 occurrences
‘Enzymes’ is important in Biochemistry. It is the protein acting as a catayst in a specific
biochemical reaction (The Concise Oxford Dictionary, 1991)
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As far as collocation is concerned, ‘enzymes has only left collocates, and its use in
collocational frameworksis hence predicative asis shown below:
The cytochrome P-450 enzymes (3 Occurrences)
Restriction enzymes (2 occurrences)
Kallikrein-like enzymes and Kallikrein-related enzyme ... ( 2 occurrences)
The tenses used:
- Thepresent smple/ Activevoice
The cytochrome P-450 enzymesthat catalyze w-hydroxylation;
These enzymes show very divergent substrate specificity.

- The Present simple/ Passive voice
These enzymes are encoded by a large number of closdy related and tandemly
arranged genes.
Some residues in these enzymes ar e known to be criticd for the cleavage preference .
These enzymes ar e potentially involved in a plethora of physiological processes.

- Thesmplepast / Passive voice
The cytochrome P-450 enzymes wer e cloned from arabbit kidney cDNA library.
Restriction enzymes wer e obtained from commercid ...

47) Node 'LIVER’ : 28 occurrences

‘Liver’ is highlighted by biologists because thisitem isimportant in experiments. It thus often

collocates in our corpus with the word ‘rat.’” It forms collocates with nouns on both sides (left
and right). So, the synoptic profile gives us the following results:
- Left-hand collocates:  rat liver (8 instances)
- Right-hand collocates. liver cDNA (3 occurrences); Liver RNA (2 occurrences);
Liver microsomes (2 occurrences);  Liver expression (2 occurrences)
It forms nominal compounds of two, four and five nouns e.g.
-Twonoun NCs: liver microsomes (2 occurrences) ;
liver expresson (2 occurrences) ; rat liver (8 occurrences), etc.
- Four noun NCs: rat liver cDNA library (2 occurrences)
- Fivenoun NCs: rat liver expression cDNA library (2 occurrences).
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Thetense used isthe simple past (Active/ Passive voice):
RNA levels in the liver increased by 2-fold after induction by acute-phase
inflammation. (active)

Liver microsomes wer eisolated. (passive)

48) Node ‘PROTEINS' : 28 occurrences

‘Proteins are important in biology because they are the source of life. The Concise Oxford

Dictionary defines a ‘protein’ as “any of a group of organic compounds composed of one or
mor e chains of amino acids and forming an essential part of all living organisms.”
In biology, we study the structure, the formation, etc. of the proteins.
In our corpus it is dso frequently mentioned (28 occurrences). Its position as concerns
collocations is always predicative as it follows the item it collocates with. These are : animal
(4 occurrences) and plant (3 occurrences) asin the following two noun NCs:
Cholesterolemic effect of animal proteins,
Higher levelsin animal proteins,

Acids compared with plant proteins.

‘Proteins is followed by one main verb ‘to be’  with ‘were’ (3 instances), and ‘are’ ( 2
instances) in the passive form e.g.
- Thesmple Past / Passive voice
Contaminating proteins wer e eluted with buffer
The pelleted proteins wer e resuspended in a minimum volume of buffer.
The proteinswer e transferred onto intracellul ose.
- Thesimple present / Passive voice

No immunoreactive proteins ar e detected with this antibody.

49) Node ‘RABBIT’ : 28 occurrences

The importance of the node ‘Rabbit’ in biology is the same as that of ‘mouse’ and ‘rat.’

Rabbits and mice are used for experiments.
‘Rabbit’ has only right-hand collocates in position +1 and +2. It is an illustrative example of

nomina compounds. It, thus, forms the following compounds:
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- Twonoun NCs:  rabbit kidney (9 instances)
rabbit lung (3 instances)
rabbit ileum (2 instances)

- Threenoun NCs: rabbit kidney cDNAS (2 instances)

rabbit kidney microsomes (2 instances)
- Four noun Ncs: rabbit kidney cDNA library (4 instances)
The tenses used with the node ‘rabbit” are:

Thesmplepresent in both forms (Active and Passive) e.g.

- Thesimple present / activeform:
Rabbit kidney microsomes also contain a P-450 that catalyzes the w-hydroxylation.
Rabbit kidney and liver expr esslauric acid w-hydroxylases.

- Thesimple present / Passive voice
Rabbit kidney microsomes ar e reported to catalyze the w-hydroxylation

- Thesmple past / Passive voice
cDNAs encoding 3 cytochrome P-450 enzymes were cloned from a rabbit kidney
cDNA library.
the same asthat of arabbit kidney protein that was immunoaffinity purified.

50) Node 'FOOD’ : 26 occurrences

‘Food’ is used in the biology field mainly in experiments where animals ( rabbits, mice, etc.)

are given certain food while checking certain hypotheses.

In our corpus, ‘Food’ is used ininitial position and has only right-hand collocates. These are:

Food consumption (6 instances) ; Food withdrawa (2 instances).

It forms two noun Ncsonly asthe examples above.

‘Food’ isused with the smple past in both forms:

- Simple past / Active voice
Similarly food consumption was the lowest in the group fed lysine and methionine.
Lost weight and their food consumption was significantly lower.

Weight gain and food consumption wer e similar in animals fed the control diet.
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- Simple past / Passive voice:
The animals wer e given free access to food and water.
Weight changes and food consumption wer e monitor ed.
Bodies wer e measur ed following food withdrawal .

However, food intakes wer e not quantified.

51) Node ‘NUCLEOTIDES : 26 _occurrences

In biochemistry, a‘nucleotide’ is an organic compound consisting of a nucleotide linked to a

phosphate group (The Oxford Concise Dictionary, 1991). A ‘Nucleotide’ is important in the
protein structure. For instance, Thymine + RNA + Phosphate = nucleotide.
It does not form nominal compounds. It is mainly preceded by adjectives asin:
normal nucleotides (4 instances)
regular nucleotides (3 instances)
mismatched nucleotides (2 instances)
- For right-hand collocates (position +1), we can notice the verb ‘to be' in the present and the
past tenses as in these examples:
- The Simple present / Active and Passive voice:
The competition with normal nucleotides ar e indistinguishable from those (Active)
and that nucleotides areincor por ated opposite one... (Passive)
Norma thymine and cytosine nucleotides are replaced by their respective
phosphorothioate nucleotide analogues (passive)
- The Past tense/ passive voice
The results with single nucleotides wer e not taken in total because...

52) Node ‘ANTAGONIST’ : 25 occurrences
‘Antagonist’ is any product that can inhibit any function.

An ‘antagonist’ “is any substance or organ that partially or completely opposes the action of
another.” (The Oxford concise Dictionary).

In the synoptic profile, ‘Antagonist’” shows the following left collocates : DA (abbreviated
form of ‘Dopamine’) (9 occurrences); Discriminant (4 occurrences);

Different (3 occurrences) ; Dopamine (2 occurrences).
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Thus, *antagonist’ is preceded by one noun ‘dopamine (or ‘DA’) and two different adjectives
(‘discriminant’ and ‘different’).
- Asright-hand collocates, antagonist shows the following:
Antagonist property (8 occurrences);  Antagonist efficacy (3 occurrences)
Antagonist efficacies (2 occurrences); Antagonist properties (2 occurrences)
‘Antagonist’ finally forms nominal compounds of the kind:
- Two noun Ncs. Antagonist efficacies (2 occurrences);
Dopamine Antagonist (2 occurrences) ;
- Threenoun Ncs preceded by the adjective ‘discriminant’:
Discriminant DA antagonist property (4 occurrences)
Discriminant DA antagonist properties (2 occurrences)
The tenses used with this node are:
- Thesmplepast tense/ Active voice:
DA antagonist was also more effective in potentiating APO;
The intraventricular route made a discriminant antagonist property appear for
haloperidol;
adissociated antagonist efficacy appear ed for ha operidol;
the antagonist which appear ed after its intraventricular administration was an artefact

- Thesmplepast / passiveform:
The ams of the present study were to check whether the discriminant antagonist
property wasfound at different times....

- The conditional tense/ Passive voice

The discriminant DA antagonist would be more marked.

53) Node ‘BLOOD’ : 25 occurrences
‘Blood’ isan essential element in al biological experiments.

The lexis used in the near environment of ‘blood” deals mainly with blood measurement e.g.
Fal in blood pressure, improved blood pressure, the unwanted drop of blood pressure,
measurement of blood pressure, the regulation of systemic blood pressure.

The node ‘blood’ has only right collocates :
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-Two noun NCs: blood pressure (14 instances)
blood samples (02 instances)
blood flow (02 instances)

-Threenoun NCs.  blood pressure control

blood presure regulation

Thetensesused are;
- Thesmplepast / Passive voice:
Blood samples wer e taken from;
Bodies were analyzed in blood samples collected,
Blood pressure was frequently noted:;
However, blood pressure did not change ( Simple past /Active)
- Simple present tense/ Active voice
At doses 2 mg/day blood pressure increases dightly ...
- Thepresent perfect / Passive voice

Blood pressure has been measur ed.

54) Node ‘CLONE’ : 25 occurrences
In our corpus, the node ‘ clone’ appears as a single noun e.g. The clone containing the longest

insert.
‘Clone’ is dso preceded by adjectives i.e. a single clone, the positive clone, a differentiated
clone, an independent clone, the longest clone, etc...
From the synoptic profile, we can notice that ‘clone’ has left-hand collocates only and it is
thus predicative.
‘Clone’ formsatwo noun NC with ‘cDNA’: ‘cDNA clon€’ (7 occurrences)
It dso formsthree noun nominal compound: lung 37b clone (3 occurrences)
Thetense whichis mostly used with ‘clone’ isthe smple present tense in both forms:
- Thesimplepresent / Active voice:
Sequence of this cDNA clone is 1306 base pairs.; The cDNA clone is seven base
pairs; Sequence from the cDNA clone matches completely with ;
The cDNA clone thus cover s the compl ete.

208



NMUANCE

-Thesmple present / Passive voice:
Sequence derived from lung clone 37bisindicated by (>) .
Sequence of the longest clone KDB3 isdidpayed in.
- Thesimple Past / Passive voice:
The cDNA clone was established by matching....
Coding region of thisclonewasused at 107....
In some concordance lines ‘clone’ collocates to the right with *base pairs' in position +2.

55) Node ‘DEHYDRATION’ : 25 occurrences
‘Dehydration’ is treated in our anadysis, athough it does not form nomina compound,

because it was underlined by the biologists as being relevant to the field of biology. This, a
least, in relation to the diseases of cholera and diarrhea.
‘Dehydration’ is mainly used as one word as in eg. ‘Prevention and management of
dehydration’, ‘the clinica signs of dehydration’, ‘status and degree of dehydration’, ‘to the
prevention of diarrhea, vomiting and dehydration’, etc.
In general ‘Dehydration’ is preceded by adjectives and it is followed by verbs in the past
simple/ passive form.
The adjectives that most often precede ‘ dehydration’ are:
sever e dehydration (7 occurrences)
mild dehydration (6 occurrences)
moder ate dehydration(2 occurrences)
The adjective ‘mild’ is preceded by the words ‘ correction’ or ‘ correcting’:
The correction of mild dehydration
I'n correcting mild dehydration and in maintaining hydration
The adjective ‘moderate’ is preceded by ‘treatment’ or ‘ correcting’
Thetreatment of moderate dehydration
Correcting mild to moderate dehydration.
Asfor the verbs, the following were often mentioned:
Mild dehydration was observed, and only; severe dehydration was referred
immediately to; Mild, moderate or severe dehydration wereincluded in ...

of moderate or severe dehydration wer e observed.
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56) Node ‘FEEDING’ : 25 occurrences
‘Feeding’ represents the same case as ‘Dehydration’ in that they both do not form nomina

compounds, but are used in the study for their importance in biology.
‘Feeding’ is important in biology experiments where animals are fed certain diets to check
certain hypotheses. It thus often collocates on the right with “diet(s)’ asin:
Feeding certain amino acid diets
Feeding cholesterol-free amino acid diets
Feeding the same diet containing....
We investigated whether feeding diets highinlysine.
Weight gains were associated with feeding unbal anced amino acid diets.
Itispreceded by verbsin the passive voice together with the preposition by’ (7 occurrences).
- Thesimple present tense/ Passive voice
In rabbits, elevation of LDL Cholesterol is produced by feeding a cholesterol-free ...
In rabbits, serum and LDL cholesterol Concentrations are elevated by feeding low
fat, cholesterol-free, semi-purified diet containing ...
- Thesmple past tense/ Passive voice
amarked elevation of serum total and LDL cholesterol concentrations was produced
by feeding cholesterol-free amino acid diets.
gains wer e associated with feeding unbaanced amino acid diets.

57) Node ‘NEURONS : 25 occurrences
A neuronisaspeciaised cell transmitting nerve impul ses.

‘Neurons' in the synoptic profile shows left-hand collocates that are mainly adjectives
‘afferent neurons (5 occurrences), ‘submucosa neurons (3 occurrences), and one noun
‘dopamine neurons' (2 occurrences), sometimes in its abbreviated form ‘DA neurons (2
occurrences aswell.)
It isfollowed by the simple present either active or passive.
- The Simple present / active voice

Mucosal afferent neurons only make direct contact.

neurons that lack synaptic input.

90% of the submucosal neurons respond to acetylcholine.
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- Thepresent Tense/ passivevoice
nature of the afferent neuronsisknown, asis;
We know that cholinergic neurons areinvolved in the ...
These neurons have also been shown (present perfect)

- One modal auxiliary in the passive voice is used for stating a hypothesisin:

NMUANCE

have considered whether dopamine neurons could be the target of neurotensin

activity.

58) Node ‘PLASMA’ : 25 occurrences

‘Plasma is a key word in biology as it deds with blood, one key element in biology

experiments.

‘Plasma’ is defined by Longman Dictionary of Scientific Usage (1979) as “ the clear, water-

like colourless liquid of blood and other body liquids.”

It has right-hand collocates. In position +1, it collocates with ‘ketone’ (5 occurrences),

‘concentrations’ (4 occurrences), ‘desorption’ (4 occurrences), ‘ cholesterol’ (2 occurrences).

In position +2, we have: ‘bodies (5 occurrences), ‘mass (3 occurrences). We get then

‘plasma forming nomina compounds of:

-Twonoun NCs.  plasma concentrations (4 occurrences)

plasma cholesterol (2 occurrences)
-Threenoun NCs. plasmaketone bodies (5 occurrences)
plasma desorption mass (3 occurrences)

‘Plasma’ isusually followed by verbsinthesimplepast / passivevoice asin:

Plasma ketone bodies wer e anayzed.

Fresh plasmawas used for determination of acetoacetate.

‘Plasmais often preceded by nominal groupsasin:
Analysis of plasma ketone bodies.
Elevation of plasma ketone bodies.

Substantial changesin plasmalevels of ketone bodies.
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59) Node ‘RESIDUE’ : 25 occurrences
In chemistry, a ‘residuum’ is a substance left after combustion or evaporation (The Concise
Oxford Dictionary, 1991).

‘Residue’ has |eft-hand collocates. In position —2, it has ‘N-termina’ (2 occurrences) and the

demonstrative pronoun ‘this' (2 occurrences).
In position —1, it mainly collocates with ‘Glu’ (gluten) (3 occurrences), ‘Gly’ (glyceride) (3

occurrences) and ‘Phe’ (phenal) (3 occurrences).

‘Residu€e’ isused with the smple present tense/ Active voice
This gly residue serves as the hinge residue for the stressed |oop structure.
There existsagly residue surrounded by the sequence Glu-x-Gly
The solid circleindicates the hinge= gly residue, and the solid triangle...
This Gly residue ser ves as the hinge residue for the stressed loop structure
- Thesimple Present and present perfect / Passve voice
A Pheresdueisfound in all three sequences. (simple present)

This Phe residue has been found in al of the known serpins. (present perfect)

60) Node ‘PRE-STEADY STATE’ : 25 occurrences
‘Pre-steady state’ isfrequently used in articletitles and in figure captions.

It has right-hand collocates such as:
The occurrence of pre-steady state burst indicatesthat... (7 occurrences)
The presence of pre-steady state incor por ation of thymine (4 occurrences);
pre-steady state kinetics (2 occurrences)

The tense used with this node isthe present smple / active voice
The occurrence of this pre-steady state burst indicates that the ;
The presence of the pre-steady state burst shows that the ;
To answer this question, one needs to carry out pre-steady state kinetic studies.
The elongation during the pre-steady-state burst is largely that of the DNA to which
the enzymeisinitially bound.
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61) Node'DIETS : 23 occurrences
‘Diets is one of the essential dementsin biology experiments where animals ( mice, rabbits,

efc... ) arefed certain diets to test certain hypotheses.
It has left-hand collocates such as: ‘“amino acid’ (6 occurrences) i.e. ‘ Feeding unbalanced

amino acid diets', ‘' 37.2% casein amino acid diets', ‘ of different amino acid diets.’

‘Cholesteral’ (2 occurrences) asin ‘high levelsin cholesterol-free diets, etc.
It isalso preceded by adjectives like ‘semipurified’ (describing the diets) and ‘ experimental’
(describing the function of the diets).
The tense used with thisnode is : the smple past / passive voice:
They wererandomized, transferred to semi-purified diets.
After 3 weeks of experimenta diets consumption, plasma ketone bodies were

analyzed.

62) Node ‘GENES : 23 occurrences
‘Genes’ areimportant in biology, especialy in the field of Genetics.

‘Genes’ are “a unit of heredity composed of DNA or RNA and forming part of a chromosome
etc. that determines a particular characteristic of an individual.” (The Oxford Concise
Dictionary ).
The node ‘genes’ collocates with “kallikrein-like' (3 occurrences) as in the example:
This approach has the potentia to clone al other kallikrein-like genes expressed in
therat.
It also collocates with “kalikrein’ (2 occurrences) asin :
Kallikrein genes share a high sequence ...
The tense used with ‘genes’ ismainly the present tense:
Kdlikrein genes shar e ahigh sequence (Simple present / Active voice)
but their corresponding genes have not been identified (present perfect/Passive

voice).

63) Node ‘HYBRIDIZATION’ : 22 occurrences

“A hybrid (as a noun or adjective) means the offspring of two plants or animals of different

species or varieties.” (The Concise Oxford Dictionary, 1991).
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‘Hybridization’ as anoun forms|eft- and right-hand collocatesin position -1 and +1.

On thel€eft, *hybridization’ collocates with *Blot’ (3 occurrences) asin: Southern Blot
hybridization; and ‘colony’ (3 occurrences) as in: Another cycle of colony
hybridization with oligonucleotide probes.

On the right side, it collocates with the preposition ‘of” (5 occurrences) forming thus nomina

groups e.g. Southern Blot hybridization of rat genomic DNA.

‘conditions’ is the second right collocate with 4 occurrences, e.g.

Under high-stringency hybridization conditions, ...screened under low-stringency
hybridization conditions..., 2P-labelled probe under these hybridization conditions.

‘probe’ (2 instances) asin : receptor gene as a hybridization probe;
was screened as a hybridization probe in Northern blot analysis.

Thetense used isthe simple past / passive voice:

Where the RGB-2 cDNA was used as a hybridization probe in Northern blot
anaysis of mRNA.
1000 white colonies were screened by colony hybridization, of which 84 colonies

were recognized by rat tissue kallikrein cDNA.

64) Node ‘ANTAGONISTS : 21 occurrences
‘Antagonists initssingular form ‘ANTAGONIST’ has already been studied as ‘ node 52’

Asitssingular form, ‘ Antagonists has the same left collocates i.e.dopamine (7 occurrences),

DA (3 occurrences) together with apomorphine (3 occurrences) and dopaminergic (3
occurrences).
- It forms two noun NCs. Dopamine antagonists, apomorphine antagonists, etc.
- Theright collocates of ‘antagonist’ are different from those of *antagonists.’
‘Antagonist’ has nouns as right collocates i.e. property, efficacy etc., whereas * Antagonists
isfollowed by the conjunction *and’ ( 2 occurrences) and the preposition ‘ of’ (2 occurrences).
It is adso followed by the gerund (‘belonging and ‘regarding’/ 2 occurrences each),
examples.
Effects of various dopamine antagonistsregar ding climbing, sniffing, etc.
Curves of various dopamine antagonists regar ding various stereotyped behaviours.
A series of dopamine antagonists belonging to various chemicals.
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Other dopaminergic antagonists of several stereotyped behaviours belonging to
various chemicals.

- The tense used with this node is mostly the smple past/ Passive voice
0.75 mg/kg apomorphine antagonists wer e administered i.c.v 20 min. before APO;
apomorphine antagonists wer e injected i.p. either 95 min.

65) Node '‘DUPL EX’ : 21 occurrences
‘Duplex’ was underlined as a main item by biologists. ‘Duplex’ means ‘having two

elements.’
- It collocates on the left with ‘DNA’ (7 occurrences).
- Its right-hand collocates are symbols represented in the letters (A, B, C, D), and the tense
used with it isthe smple past/Passive voice
Kexo for each DNA duplex was measur ed as described,;

fragment and 0.1 uM duplex A wereincubated with ...

66) Node 'REFL EX’ : 21 occurrences
‘Reflex as a noun scores quite high in our corpus because it deds with the reflex of the

animals in biology experiments.

‘Reflex’ can be both a noun and amodifier. In our corpus, it generaly refers to ‘an automatic
response to the stimulation of a nerve.’

- Itsleft collocates are : * secretory’ (11 occurrences) and ‘axon’ (2 occurrences).

- Itsright collocates are: the preposition ‘in’ (4 occurrences);

It occurs with a verb in its passive form ‘activated (3 occurrences), and a noun

‘arrangement’ (2 occurrences) .

It forms nomina compound of two nouns: axon reflex (toxin is an axon reflex , ... arranged
as an axon reflex in extrinsic neurons) and reflex arrangement.
- It also formslong nominal compoundsasin :

The choleratoxin-induced secretory reflex

The cholera toxin-evoked secretory reflex
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The tense used isthe simple present tense:

Activevoice: Toxinisan axon reflex;
This observation indicates (active voice) that the secretory reflex activated by cholera
toxinisnot arranged asan axon reflex (passivevoice);
That the intestinal secretory reflex is conveyed only through the myenteric plexus
(Simple present/ Passive voice)

67) Node 'STEADY-STATE’ : 21 occurrences
‘ Steady-state’ shows right-hand collocates. These are :

experiments 4 occurrences
incorporation 4 occurrences
conditions 2 occurrences
phase 2 occurrences

Asthey appear in the following examples:
The actual results of steady-state experiments;
taken with related steady-state experiments;
Studies conducted under steady-state conditions;
while the second apparently steady-state phase reflects the conversion.
It has one collocate common to ‘the node 59’ / * pre-steady-state’ which is: ‘incorporation’ of

thymineand / or cytosine.

68) Node ‘ANTISERUM’ : 20 occurrences
According to the '‘Concise Oxford Dictionary’, an ‘antiserum’ is “ a blood serum containing

antibodies against specific antigens, injected to treat or protect against specific diseases.”
‘Antiserum’ yields the following collocates in our corpus:
- Left: in podition -2 , ‘anti-rat’ (2 occurrences) and in position -1 ‘ol-antitrypsin’ (2
occurrences).
- It has one right-hand collocate ‘against’ with 4 occurrences,
Some instances of the use of ‘antiserum’ + against:

and have generated antiserum against the purified protein;

A rabbit antiserum against AB 1-40 generoudly;
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The antigen-overlay method using antiserum against purified al-antitrypsin;
Blots were incubated with antiserum against al-antitrypsin.
- ‘Antiserum’ forms nomina compounds of the following kinds:
-Twonoun NCs:  ‘rabbit antissrum ‘; and ‘rat antiserum.’
- It al'so formslong nominal compounds:
phosphatase-coupled goat anti-rabbit antiserum...(4 nouns)
citonin gene-related peptide (CGRP) antiserum (4 nouns)
rabbit anti-rat a1-antitrypsin antiserum (4 nouns)

swine antirabbit immunoglobulin antiserum (4 nouns)

69) Node ‘CLONED’ : 20 occurrences
‘Cloned’ has been highlighted by biologists because of its relevance to the field of biology in

genera and, to that of geneticsin particular.
‘Cloned’ is used in our corpus as a participle acting as adjective followed by nomina
compoundsi.e. acloned cell line; acloned human colonic carcinoma cell; acloned human
intestinal cell line.
- Itisaso used asa past participlein the passive form ( without the auxiliary ‘be’) e.g.
rKIK10 cDNA cloned from the submandibular gland ...
rklk10 cDNAs cloned from the kidney and ....
- It is also used as a past participle thus illustrating the use of different tenses i.e. the simple
past / and present perfect
The RGB-2 was cloned (smplepast / passivevoice);
We have cloned and deter mined the nucleotide sequence (present perfect / Active)
The RGB-2 has been cloned (present perfect / Passive)

70) Node ‘DRUG’ : 20 occurrences

‘Drug’ isamedicind substance essential in treatments.

It collocates on the left with such nominal groups as: ‘the concentration of drug in each ared;
‘choice of a particular drug’; ‘Diffusion gradient of the drug’; ‘ The clearance of the drug in
each area’; etc.
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- The node ‘DRUG’ forms two noun NCs and as such it has right-hand collocates as in the
following examples:

‘drug intake’ (2 occurrences) / ‘drug administration’ / ‘drug addiction’ /

‘drug regime’ / ‘drug treatments’, etc.

71) Node ‘DRUGS' : 20 occurrences
The node ‘drugs does not show any synoptic profile (unknown reasons for such a

technical problem), but it does have concordance lines. The most important of these are :

... harmful anti-diarrhea drugs;
- The tense used with *drugs’ isthe present tense (present smple and present perfect) as
isshown by the highlighted verbs.
Parkinson’s disease treated with usua anti-parkinsonian drugs indicate improvement
of neurological symptoms,
The use of antibiotics and antimotility and antisecretory drugs has been ineffective...
In fact, increasing doses of these drugs modulate yawning in a biphasic manner.
The node ‘DRUGS' does not form any nominal compound but it is much used with nominal
groups as in: ‘The use of drugs’; ‘...by a number of drugs'; ‘The administration of drugs’;
‘the apparent affinity of drugs'; ‘inhibition by severa drugs'.

72) Node ‘MICROSOMES' : 20 occurrences

In the present corpus, ‘Microsomes form one main collocate as a three noun nominal

compound : rabbit kidney microsomes (2 occurrences).
- The tense used with this collocate is the present smple e.g.
rabbit kidney microsomes also contain a P-450...(Active form)
rabbit kidney microsomes are reported to catalyze the w-hydroxylation (PAssive

form)
‘Microsomes’, when used on its own (not as a nominal compound) and preceded by a

preposition, it is often followed by the past participle acting as adjective:
The catalytic activity of microsomesisolated from COS-1;
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The rates of each enzyme are simlar and are very high when compared to those of
microsomes prepar ed from untransfected cells;
lauric acid with microsomes prepared from COS-1 cells;

acid was observed for microsomesisolated from transfected cells.

- Thepast tensein itspassive voiceis a so used with this node:
Microsomes wer eisolated from COS-1 cdlls;
for 5 minutes the microsomes wer e pelleted from the supernatant by centrifugation.

Liver microsomes wer e isolated from arat treated with ...

73) Node ' MOL ECUL AR’ : 20 occurrences

‘Molecular as an adjective appears mainly in the titles of the articles under study i.e

‘Department of Biochemistry and Molecular Biology.’
For the synoptic profile, it shows some collocates in the near environment. On the left,
‘molecular’ shows mainly adjectives such as ‘calculated” (3 occurrences), ‘same (3
occurrences) and ‘relaive (2 occurrences).
Theright collocates are : ‘weight’ (10 instances) and ‘mass’ (4 instances)
It is often used in the middle of long hominal compounds asin:

Protein molecular weight markers;

- The tenses used with this node are: the ssmple past tense in the Active and passive voice:
Human PSA was shown to cleave high molecular weight seminal vesicle protein;
The RK10 protein showed the same molecular mass as deglycosylated k10 protein

- Thesimple present tense/ Active voice:
Rat tissue kalikrein which specifically cleaves low molecular weight kininogen at

two.

74) Node ‘MOUSE’ : 20 occurrences

‘Mouse, like ‘rat’ and ‘rabbit’, is essentid in biology experiments.

It is preceded in position -2 by *human’ (4 occurrences) and in position -1 by the conjunction
‘and’ (6 occurrences). It has mainly nouns as right collocates in position +1 ‘al-antitrypsin’
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(4 occurrences), ‘counterparts (2 occurrences) and ‘fibroblast’ (2 occurrences). In position
+2, it collocates with ‘cells' ( 2 occurrences).

- It forms nominal compounds of:

- Two nouns: mouse counterparts (2 Occurrences)
mouse al-antitrypsin (4 occurrences)
- Threenouns:. mouse fibroblast cells (2 occurrences)

- ‘Mousg’ isused in Nomina compounds with more than three nouns:

Ltk mousefibroblast cell line;  mouse epidermal growth factor-binding proteins.

75) Node ‘PHOSPHATE’ : 20 occurrences
‘Phosphate’ is a substance which isimportant in the structure of the DNA and RNA.

It collocates with ‘ potassum’ and ‘sodium’ to form two noun nominal compounds:
‘potassum phosphate’ and ‘sodium phosphate’ (always preceded by units such as
100 mM, 50 mM, etc.) where the position of phosphate is predicative.

Phosphate also collocates with ‘buffer’ (5 instances) asin: ‘phosphate buffer.’

76) Node ‘POLYMERASE’ : 20 occurrences

The noun *polymerization’” means ‘ having many parts.’

The synoptic profile of the noun ‘polymerase’ shows that it has only left-hand collocates
which are distributed as follows. In position -2, it collocates with *T7’ (8 occurrences), ‘coli’
(3 occurrences), ‘ Taq’ (2 occurrencse, and ‘ Change’ (2 occurrences).
In position —1, it only collocates with DNA in ‘DNA polymerase’ (15 occurrences).
These give us the following structure :

T7 DNA polymerase (8 occurrences)

Tagq DNA polymerase (2 occurrences)
- ‘Polymerase’ ismainly used in the simple present / Active voice:
T7 DNA polymerase involvesfive kinetically discernable steps.

Transcriptase and Tag DNA polymerase lack proof-reading activity.
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77) Node ‘RABBITS': 20 occurrences
‘Rabbits’ are used in biology for experiments. It does not form any nominal compound. Its

synoptic profile shows just the preposition ‘in’ (9 occurrences) as a left-hand collocate in
position -1. In position +1 ‘rabbits’ is followed by the preposition ‘by’ (3 occurrences) and by
the past participle ‘fed’ (3 occurrences). We can thus get the following examples:
hypercholesterolemiain rabbits;
Studies demongtrated that in rabbits a marked elevation of serum total and LDL
cholesterol.
The elevation of LDL cholesterol concentrationsin rabbits are presented in Table.
LDL cholesterol produced in rabbits by dietary casein or by amino acid mixtures.
Variability of cholesterolemic responses in rabbits fed increased amounts of
selected essential amino acids (EAA)
The hypercholesterolemic response in rabbits was smilar when casein was
replaced with an equivalent level.
- The tense used with ‘rabbits' is generally the smple past :
The hypercholesterolemic response in rabbits was similar when casein. (Active voice)
New Zedand white male rabbits wer e injected with 50-100 (2 occurrences) (Passive
voice)
and correlations were determined for individua rabbits by regression anaysis.
(Passive voice)
- Thereis one instance of the use of the future/ passive voice:
P-450 genesin rabbitswill beidentified.

78) Node ‘CASEIN’ : 19 occurrences
‘Casain’ is “the main protein in milk, especially in a coagulated form as in cheese.” (The
Concise Oxford Dictionary, 1991).

‘Caseln’ shows a strong bonding with the terms ‘amino acid(s).’ It thus collocates 10 times
with these items in positions +1 and +2 respectively. It is generally preceded by percentage
numbers or by the adjective ‘essentia’ e.g. ‘levels of all essential casein amino acids

except arginine.’
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It forms nominal compounds of two nouns (casein amino acid) and three nouns asin:
‘casein amino acid diet’ or ‘mixture’ . Some examples of these would be:
*... corresponding to a45% casein amino acid diet’ (4 occurrences);
‘diet containing 30% casein amino acid mixture’ (3 occurrences);
- ‘Casein’ ismostly used in the simple past / passive voice:
acid mixtures derived from casein was associated with down-regulation of the hepatic
LDL receptors.
The effect of a casein amino acid mixture, like that of casein, was shown to be dose
related.
rabbits was similar when casein wasreplaced with an...
In mixtures 2-8 selected essential amino acids were raised to levels corresponding to

a45% casein amino acid diet.

79) Node ‘DISEASE’ : 19 occurrences

The node ‘disease’, in position -1 in our corpus, collocates quite strongly with ‘Parkinson’s

(11 occurrences) and ‘Alzheimer’s’ (2 occurrences), thus giving ‘Alzheimer’s disease’ and
‘Parkinson’s disease’.
In position —3, it collocates with ‘patients’; and in position —2, it collocates with the
preposition ‘with’, e.g. ‘ Patients with Parkinson’s/ Alzheimer’ s disease’
Asright collocates, in position +1, it gets the verb ‘to be' in the present tense, third person
singular ‘is’
The node ‘disease’ does not form nomina compounds as such, but it is part of the possessive
case ‘Parkinson's/ Alzheimer’ s disease’.
- The tense used with thisnode isthe simple present tensein itstwo forms:
Activevoice:
Parkinson’ s disease is only moderate.
to patients with Parkinson’ s disease shows asignificant...
Our studies with ClI 201 678 in Parkinson's disease trested with usua anti-
parkinsonian drugs indicate improvement of neurological symptoms.
Administration of the non-ergot compound CI 201-678 to patients with Parkinson’s
disease shows a significant and beneficial effect on global disability.
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- Present smple/ Passive voice:
of patientswith Alzheimer’ s diseaseisencoded as...
Alzheimer’ sdiseaseis characterized by deposition
- Simple past tense/ passive voice :
A rigid analogue of dopamine with a non-ergot structure, was administered to 24
patients with Parkinson's disease; 24 patients with Parkinson’s disease wer e treated.

80) Node ‘N-terminal’ : 19 occurrences

In its synoptic profile ‘N-termina’ is preceded and followed by nouns, adjectives, articles and
prepositions.
In position -2, *N-termina’ is used with the article ‘a (2 occurrences), the adjective ‘ mature
(2 occurrences) and the preposition ‘with’ (2 occurrences).
In position -1, it is preceded by the article ‘the’ (6 occurrences), the nouns ‘peptide’ and
‘residues’ with 2 occurrences each.
In position +1, it is used with ‘Glu” and ‘amino’ (4 occurrences each), together with the
preposition ‘from’ (2 occurrences).
In position +2, it mainly collocates with *acid’ (4 occurrences), ‘amino’ (4 occurrences) and
‘residue’ (2 occurrences).
- ‘N-terminal’ forms nomina compounds of :
Two nouns: N-termina Glu; residues N-termina; N-termina sequence.
Three nouns : The Ala residue N-terminal; N-terminal 26 amino acid sequence; N-
termina 33 amino acid residues...
Four nouns. The mature peptide N-terminal Glu residue; N-terminad amino acid
sequence analysis.
- Thetenseused isthesmple present / Active voice:
which hasan N-termind Glu;
N-termina amino acid sequence analysisrevealsasingle N-terminal Glu;
Although the N-terminal amino acid sequence of ... differs from a partial N-termina
26 amino acid sequence; The trand ated mature protein sequence from the cDnA clone

matches completely with the N-termina 33 amino acids.
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81) Node 'POLYMERIZATION' : 18 occurrences
‘Polymerization’ forms nominal groups on the left side of the synoptic profileasin ‘Therate

of polymerization’ (5 occurrences).
It is aso preceded by ‘change after’ (2 occurrences) as in ‘the conformational change after
polymerisation.’
It has one main right-hand collocate which is ‘step’ (4 occurrences), and it thus forms one
kind of nomina compound i.e plymerisation step (4 occurrences) as in the following
examples:

Theratio of the flux through the polymerisation step;

The change in the rate constant for the polymerisation step;

Therate of polymerisation step isthe samein both cases .

Integrated flux through the polymerisation step over that period...

- Thetense used isthe smple present tense (active and passive voice):
Theratio of the flux through the polymerisation step fallsto only 37 within;
The curveis strongly influenced by the rate of polymerisation.

82) Node ‘MUCOSAL’ : 17 occurrences
‘Mucosd’ is an adjective that mostly collocates with the term ‘addition’” (3 occurrences) asin

“mucosal addition of choleratoxin.” It is aso followed by ‘nerves’, ‘ afferent neurons’, ‘blood
flow’, and ‘the serosa surfaces, as in the example: ‘access to both the mucosal and the
serosal surfaces.’
As left-hand collocates it is mainly preceded by units like ‘0.5 mM mucosal phlorizin after
glucose; 10-5 M mucosa amiloride had no effect, etc.’
Thesmplepast / activeand passive voiceis used with the node ‘mucosa’ :
Mucosal addition of 0.5 ug/ml amphotericin B also enhanced the Isc. (Active voice)
Cdlsweretreated by the mucosa addition of choleratoxin (Passive voice)

83) Node ' SUBMUCOSAL’ : 17 occurrences
The synoptic profile of the node ‘ Submucosa’ shows different collocates from that of the

node ‘ mucosal.’
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‘Submucosd’ has two right-hand collocates. These are ‘plexus (12 occurrences) and
‘neurons (3 occurrences). ‘Neurons always appears with ‘plexus’ (in 3 instances) as shown
in these examples:

Myenteric plexus controls the submucosal neurons;

Sensory neurons in the submucosa plexus;

Secretory neurons in the submucosal plexus.

‘Submucosa’ is used in ‘the passive voice' of the smple present’ and ‘the smple past
tenses: All ganglionic transmission islocalized to the submucosal plexus (present)
The function of the submucosa plexuswas not performed (past)

84) Node ‘SUBSTRATE’ : 17 occurrences
A ‘subgtrate’ is defined in the ‘ Concise Oxford Dictionary’ as “the substance upon which an

enzyme acts.”
The synoptic profile of the node ‘substrate’ shows one right-hand collocate only i.e.
‘specificity’ (7 occurrences) and with which it forms a two noun nomina compound
‘subdgtrate specificity’ asin these examples:
Key residues contributing to substrate specificity;
Important determinants for the substrate specificity of tissue kalikrein;
‘Substrate’ isused in the smple present tense/ active and passive voice:
- Active voice:
Enzymes show very divergent substrate specificity at both primary and extended
residues,
K10 protein has substrate specificity different from that of true tissue kalikrein.
- Passive voice:
key residues determining substrate specificity areindicated by solid squares.
Tissue kallikrein are characterized by limited substrate specificity .

85) Node ‘AGONIST’ : 16 occurrences
‘Agonist’ isused in biology to mean literaly ‘ something similar to something else’

In our corpus, it often collocates on the left side with:

225



NMUANCE

Dopamine (4 occurrences), DA (3 occurrences) and the letter ‘B’ (2 occurrences).
Its right-hand collocate is ‘isoproterenol’ (2 occurrences). This could be illustrated in the
following examples:

Administration of the B agonist isoproterenol (2 occurrences)

Effect of the DA agonist mediated by D-4 sites.

Metabolism of the DA agonist resulting inincreased brain levels,

Test-doses of the dopamine agonist;

Irresponsiveness to the dopamine agonist regarding the gnawing behaviour.

Thesimplepast / passive voice isused :

Binding of [3H] spiperone was inhibited by the agonist dopamine.

86) Node ‘AGONISTS : 16 occurrences
Like ‘AGONIST’, ‘AGONISTS collocate mainly with ‘dopamine’ and its abbreviated form
‘DA’.

Its left-hand collocates in position -1 are: ‘dopamine’ (9 occurrences), ‘DA’ (3 occurrences)
and ‘D2’ (2 occurrences), e.g.
Mice treated with various dopamine agonists; a variety of DA agonists of different
chemical structures; high doses of D2 agonists, etc.
In position -2 ‘agonists collocates with adjectives like: ‘various (3 occurrences), and
‘indirect’ (2 occurrences) e.g.
Doses of direct dopamine agonists;, by either indirect dopamine agonists; mice
recelving various dopamine agonists; direct and indirect dopamine agonists; mice
receiving other dopamine agonists in subthreshold dosages, etc.
‘Agonists’ isused with the present smple tense/active voice asin:
Within the same range of doses of D2 agonists that induce yawning, penile erection,
are observed .
Low doses of D2 DA agonists stimulate DA autoreceptorsand ...
- The nominas used with *agonists’ are:
The potentiation of dopamine agonists, Behaviours dicited by dopamine agonists in
mice; The injection of dopamine agonists.
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87) Node ‘CLONING’: 16 _occurrences
‘Cloning’ left collocates show two items:

PCR-based (4 occurrences) and the preposition ‘For’ (2 occurrences).
‘Cloning’ isused in our corpus asanoun aswell asaverb.
When used with * PCR-based’, cloningisanoun, e.g. ‘PCR-based cloning’;
When it is used with ‘for’, cloning is a verb, e.g. a useful technique for cloning
kallikrein-like genes.
This approach ... is aso suitable for cloning other genes belonging to multiple gene
family...
Its right-hand collocates in position +1 are the noun ‘strategy’ and ‘method” with which it
forms nominal compounds asin:
The PCR-based cloning method thus provided a useful technique for cloning
kallikrein-likegenes. /  ThePCR-based cloning strategy..

- Thesmplepast / active voice is used with this node:
The PCR-based cloning method thus provided a....
The PCR-based cloning strategy provided an efficient and reliable way to potentialy
identify..

88) Node ‘ENCODING’ : 16 occurrences

“Encoding’, with 16 occurrences in our corpus, is used as a participle / gerund. In position -

1, it collocates with cDNA (4 occurrences), cDNAS (2 occurrences), clones (2 occurrences)
and seguence (2 occurrences).
On the right, in position +1, it is followed by the articles ‘the’ ( 3 occurrences) and ‘a (2
occurrences), aswell aswith nouns ‘rat’ (2 instances) and ‘al-antitrypsin’ (2 instances). This
could be shown in the following examples :

RKLK10 isthe cDNA encoding protein K10, T-kininogenase,

a cDNA encoding T-kininogenase from rat submandibular;

a cDNA clone encoding rat al-antitrypsin;

Isolation of cDNA clonesencoding rat el-antitrypsn.

Pairs comprising the sequence encoding amature protein of...
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The 5 primer corresponds to the sequence encoding signal peptide
From the examples above, we can notice that ‘encoding’ is often introduced in the middle of
nominal compounds thus forming nomina compounds of the type mentioned in ‘ Chapter
Four’: NOUN + participle + NOUN e.g. cDNA encoding protein K10;

The sequence encoding signa peptide, etc.
or NOUN + NOUN + participle + NOUN e.g. cDNA clones encoding rat a1-antitrypsin
It is also often followed by names of substances such as:

T-kininogenase, lauric acid, enzymes, al-antitrypsin, etc.

89) Node ‘HYPERCHOLESTEROLEMIC’ : 16 occurrences

“Hypercholesterolemic’ with 16 occurrences in the corpus is used in cases where an increase

of cholesterol is noted.
It is an adjective and as such it often precedes nouns. In position +1 these nouns are ‘amino
diets (2 occurrences), ‘properties (2 occurrences) and ‘response’ (2 occurrences).
Concentrations of hypercholesterolemic amino acids and/or their break-down
products.
Concentrationsin severa hypercholester olemic diets;
The hyper cholester olemic response was smilar;

In position -1, it is preceded by the adverb ‘ moderately’ (2 occurrences) asin:

To have moderately hyperchol esterolemic properties when fed at high concentrations .
‘Hypercholesterolemic’, as an adjective, is used to qualify nouns such as:

responses/ properties/ diets/ amino acids/  and effect .

The tense used with this node is often the smple past :
Earlier studies showed that the hypercholesterolemic response in rabbits was similar
when casein was r eplaced;

The hypercholesterolemic response was greater when...
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90) Node ‘SPECIFICITY’ : 16 occurrences
As explained before, ‘specificity’ collocates with ‘substrate’ (node number 84) in 7 instances

giving ‘ substrate specificity’.
‘Cleavage’ is another collocate that appears with ‘specificity’ in position -1 with 2
occurrences. ‘Kallikrein’ also is mentioned but in position -2.
‘Specificity’ forms nomina compounds with the nounsiit collocates with asin the following:
- Two noun nominal compound:
Its distinct cleavage specificity;
Residues contributing to substr ate specificity;
Determinants for the substrate specificity of tissue kalikrein;
- Four noun nominal compound :

Thetissue kallikrein substrate specificity, etc.

‘specificity’ isused with the smple present tense:

- Activevoice:
K10 protein has substrate specificity different from that of true tissue kalikrein ;
The enzymes show very divergent substrate specificity;

- Passivevoice:
Thetissue kallikrein substrate specificity are conserved in the protein encoded;

key residues determining substrate specificity areindicated by solid squares.

91) Node ‘BODY’ : 15 occurrences
From its synoptic profile, ‘body’ collocates strongly with *weight(s)’, and sometimes with the
abbreviated form of thislatter i.e. wt.

‘“Weight' has 7 occurrences, wt (5 occurrences) and ‘weights' (2 occurrences).
As a whole, ‘body’ gives a collocational framework of either units mg/kg, ug/kg etc.
preceding the collocation ‘body weight’, or in position -2 we get the noun ‘changes thus it
gives ‘ changes in body weight(s)’.
‘Body’ followed by ‘weight’ forms nominal compounds of two nouns:

Body weight was maintained up to the end of the fourth day of treatment.

Changesin body weight showed significant inverse correlation.

229



NMUANCE

50 mg/kg body weight;
was given intravenoudy at a dose of 10 mg/kg body wt after 3 hours in some

experiments.

The node ‘Body’ isfollowed by the simple past tense:

- Activevoice:
Changes in body weight showed significant inverse correlation .
Our results suggest that observed changes in weights were not responsible for
observed differences in serum cholesterol concentrations.

- Passivevoice:

Body weight was maintained up to the end of the fourth day of treatment.

92) Node ‘ELECTROPHORESIS: 15 occurrences
‘Electrophoresis’ isaterm used manly in chemistry and physics. It is defined by the * Concise

Oxford Dictionary’ as * the movement of colloidal particles in a fluid under the influence of
an electricfield.”
‘Electrophoresis shows collocates only with the left-hand side in postion -1 ‘gd’ (7

occurrences) and in position —2 ‘agarose’ (3 occurrences).

It forms nomina compounds of two nouns ‘gel eectrophoresis (7 ingtances), and of three
nouns ‘agarose gel eectrophoresis (3 instances).
Examples:

...was measured by gel electrophoresis as described above.

... monitored by agar ose gel electrophoress;

were hybridized with the rk10sp probe after agarose gl electrophor esis, etc.

- The tense used with ‘ electrophoresis’ isthe simple past / passive voice:
After electrophoress, RNA wasblotted onto...
Thetotal €longation was measur ed by gel electrophor esis as described above ...
... as determined by agar ose gel electrophoresis was subcloned into the M 13 mp 19
sequencing vector.
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93) Node ‘FATTY’ : 15 occurrences
In chemistry, “fatty acids refer to any class of organic compounds..., especially those

occurring as constituents of lipids.” (The Concise Oxford Dictionary).
‘Fatty’ shows a synoptic profile of the following.
In position -1, it collocates with the adjective ‘free’ (11 occurrences).
In position +1, it collocates with *acids (12 occurrences) and ‘acid’ (3 occurrences).
In position +2, it collocates with ‘were’ (5 occurrences) mainly to form the passive voice and
with ‘substrates’ in two instances. Thiswould yield :
freefatty acids (11 occurrences)
fatty acid substrates (2 occurrences)
‘Fatty’ precedes noun ‘acids, eg. fatty acids, or nomina compounds as in ‘fatty acid
substrate’ .
When used with its collocates, ‘fatty’ is followed by instances of the past smple /passive
voice:
Free fatty acids wer e analyzed only one hour after ameal.
Free fatty acids wer e analyzed postprandially one hour after amedl .
Free fatty acids wer e log-transfor med before the analysis of 5 min. duration.
Free fatty acidswere measured ( 2 occurrences)

94) Node ‘RESPONSES : 15 occurrences

The node ‘ Responses' has been considered asamain item in biology because, in experiments,

anima responses are important for the scientist to determine / confirm some hypotheses. “A
‘response’ is a feeling, movement or change caused by a stimulus or influence” (The concise
Oxford Dictionary).

‘Responses’ does not form nomina compounds, but it is preceded by adjectives.
In position —2, we have ‘various (3 occurrences), and in position -1 we have ‘behaviourd’ (5

occurrences), e.g. ‘for various behavioura responses studied’ (3 occurrences).

In position +1, ‘responses collocate with ‘were’ (2 occurrences) which is used to form the
passivevoice of the smple past:
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Growth rates and ketogenic responses were not generally correlated with
hypercholesterolemia.
Hypercholesterolemic responses were not related to poor weight gains or weight

| 0Sses.

95) Node ‘BASAL: 14 occurrences
The node ‘BASAL’ is an adjective. The synoptic profile shows that ‘basa’ in our corpus has

the following collocates:
In position -1, it has the definite article ‘the’ (4 occurrences) and the adjective ‘ comparable’ (2
occurrences).

In position +1, it collocates with:

dectrical 5 occurrences
ganglia 3 occurrences
tonic 2 occurrences

In position +2, it collocates with ‘Parameters' (5 occurrences) and ‘level’ (2 occurrences).
We thus get the following examples:
Monolayers with comparable basal eectrical parameters can be utilised to study ...
posterior basal ganglia, anterior basal ganglia;
Which restores the basal tonic level of DA transmission;
The stimulation of postsynaptic DA receptors beyond the basal tonic leve ...
While stimulation of unchanged basal activity of adenylade cyclase by dopamine is
reduced.

96) Node ‘'FIBERS : 14 occurrences
‘Fibers appears 14 times in the corpus. It strongly collocates with the word ‘nerve’ (6

instances) and forms aNC of the kind * Noun+Noun'’ : nervefibers.
Two adjectives are used to describe the node *fibers.” These are:
‘Afferent fibers' (2 instances) and ‘immunoreactive fibers (2 instances).
In position +1, ‘fibers isfollowed by the preposition ‘in’ e.g.
The number of fluorescing nervefibersin three sections from.
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Thetensethat isused with ‘FIBERS' isthe smple past / passive voice:
The dengity of immunoreactive nerve fibers was estimated on athree plusscale.
A significant decrease in the number of nerve fibers was observed in the myenteric

plexus.

97) Node'GROWTH'’ : 14 occurrences
Theitem ‘growth’ isused 14 timesin the corpus.

It forms nominal compounds of two and three nouns. In position -1, it collocates with
‘nerve’ ‘nerve growth’ (2 instances).
In position +1, it collocates with ‘rates’ and ‘reduction’, with two instances each e.g.
Differencesin growth rates and ketogenic responses were not generally correlated.
Growth reduction induced by a selectively high dietary level of lysine...
It dso formsNCsof threenouns.  ‘nerve growth factor’ (2 instances),
“human growth hormone gene.’
‘Growth’ formsoneinstance of along NC (more than three nouns):

mouse epidermal growth factor-binding proteins.

98) Node ‘NERVE'’ : 14 occurrences
‘Nerve' like ‘growth’ and ‘fibers isused 14 timesin the corpus and collocates strongly with

theseterms. ‘Nerve forms nomina compounds of the kind ‘Noun + Noun’ asin:
‘nervefibers (6instances) and ‘nerve growth’ (2 instances).

It also formsathreenoun Nc :e.g. rat tonin, asubunit of nerve growth factor.

There are aso two instances of Nc of the kind *Noun + Gerund +Noun’:
nerve blocking agents.

- The tense used with thisnode isthe simple past / passive voice:
The dengity of immunoreactive nerve fiberswas estimated on athree plus scale.
The number of nerve fiberswas observed.

Thesmplepast / Activevoice:
In contrast, a mixture of... was also moderately hypercholesterolemic... but did not
affect growth rates.
but this was not concomittant with significant growth reduction.
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99) Node ‘OLIGONUCLEOTIDE’ : 14 occurrences
Theitem ‘oligonucleotide’ appears 14 timesin the corpus.

In position +1, this item collocates with ‘probe’ (8 instances), ‘probes (3 instances) and
‘primers’ (2 instances).

‘Oligonuclectide’ forms NCs of:

- Two nouns: oligonucleotide probe / oligonucleotide probes/ oligonuclectide primers.

In position -1, it ismainly preceded by specific adjectives like ‘rklk10-specific’ (3 instances),
‘S2-specific’ (2 instances) and ‘end-labeled’ (2 instances).

The tenses used with the node ‘ oligonuclectide’ are:

- Thesmplepast / Active voice:
Northern Blot Analysis with an rklk10-specific oligonucleotide probe showed that its
MRNA level in the submandibular gland ...
The clones which hybridized to the tissue kallikrein cDNA probe but not the PS-and
S2-specifc oligonucl eotide probes were growniin ...

- Thesimple past / Passive voice:
The end-labeled oligonucleotide probe was added to the prehybridization solution
and then incubated at 60°C overnight.
Thefilter was subjected to hybridization with an end-labeled oligonucleotide probe.
The PS- and S2-specific oligonucleotide primers were synthesized according to the
sequences of Ex3PS...
S2-specific oligonuclectide probes wer e grown in 2ml of LB medium.
DNA sequencing oligonucleotide primers were synthesized using the ABlI Mode
380B DNA synthesizer.

100) Node ‘POSTSYNAPTIC’: 14 occurrences
The item ‘postsynaptic’, athough it is an adjective, it has been highlighted by the biologists

and it isused 14 timesin the corpus.

It is preceded in position -1 by the prepositions ‘of’ (4 instances) and ‘on’ (3 instances).
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In position +1, it is followed by DA (abbreviation for ‘dopamine’, 3 instances) and
‘dopamine’ (infull letters) (3 instances).
In position +2, ‘postsynaptic’ collocates with ‘receptors whereby we get ‘postsynaptic

dopamine receptors’, and it thus precedes anominal compound ‘dopamine receptors .

Thetensesused are:
- Thesimplepresent tense/ Activevoice:
Therefore, at the start of adminigtration, Cl 201-678 acts preferentialy at denervated
postsynaptic dopamine receptors...
Higher doses stimulate postsynaptic dopamine receptors.
- Thepresent perfect tense/ Passve voice :
The abeorphine Cl 201-678 ... has been suggested to act on pre- and postsynaptic Da
receptors.
Thishasbeen inter preted asthe involvement of DA receptors for low doses...
-Thegerund :
On the contrary, high doses of D2 agonists, by stimulating postsynaptic DA
receptors, would restore a high apparent level of the dopaminergic transmission.
- The nominals used with * postsynaptic’ are:
I ntroduction of postsynaptic acting dopamine DA agonists,;
in the stimulation of postsynaptic DA receptors beyond the basal tonic level.

56  Discussion and Results

In the preceding part (the Computational Analysis) a concordance-based study of the most
salient biology terms (represented in the form of Ncs) and their collocates is given. We
tried to look at which words combine with each of the 100 selected nodes.

The main objective of this study is to make students discover the meaning of words by
making them “aware of representative patterns of language use and the selected
grammatical structures.” (Thurstun and Candlin, 1998:270)

The analysis shows the lexis and the grammatical structures used in the near environment

of the NCs as nodes.
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In ‘Chapter Three', through the students’ answers to the questionnaire, it was found out
that NCs (because of their structure i.e. long strings of nouns) cause a real comprehension
problem as students sometimes could not find out what refers to what, for “word
combination conveys an important load of information concentrated in ‘one nominal

group’ asthis determines efficiency in the subject field.” (Thouvenin, 1996:33)

In ‘Chapter Four’, we tried to show aspects of complexity of the biology discourse
represented in lexical density in Halliday's terms, and how this is expressed. We then
counted and categorised the different NCs used in the fifteen journal articles that form the
corpus (see Tablesin ‘ Chapter Four’).

In Chapter Five / Section 5.5, NCs were studied in their near environment. We provided a
representative sample of the use of the word in context. The words preceding and
following the node were examined. The analysis implemented is quantitative, as it shows
the number of occurrences of certain patterns with the node, and qualitative as it shows

what items exactly collocate with the node.

The overall analysis based on discovering both biology lexis and the grammatical
structures used with thislexis, yielded the following findings.

Out of the one hundred nodes underlined by the biologists,
- Seventy seven were nouns related to the biology field, e.g.
amino acid,
protein,
sequence,
dna, cDNA,
thymine,
dopamine,
Nucleotide,
Gene,
peptide, etc.
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- Ten were adjectives related to the biology field:
human,
intestinal
secretory
penile
mol ecular
mucosal
submucosal,
hyperchol esterolemic,
fatty,

postsynaptic.

- Ten were general English nouns dealing with animals, parts of the body, etc.
but were related to the biology field as some of these nouns were used in the
experiments, or for treatment, etc.:

Rat, Rabbit, Mouse, Animals,

Kidney, Liver;

Disease, Patients,

Food, Diets.

- Three were gerunds:
Feeding
Cloning

Encoding

Thisinformation is represented in atable below.
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100 nodes
77 10 10 03
Number
Nouns related to | Adjectives Genera English Gerunds
Word
classes the biology field |related to the| nouns related to the
biology field biology field

Table5.1: Classification of the 100 nodes in word classes

The general English words were kept for analysis because:
1) They were underlined by the biologists as being important in biology;
i) These items are used to form NCs perceived by students as impediments
in their text comprehension for according to Halliday, and this is aso

true for Algerian undergraduate learners,

Replacing clausal patterns by nominal ones induces loss of
information, which itself sets in a gap between the author’s
ideas and the reader’s reception of it. The discourse tends to
rely much on metaphorical induction, introducing more
imagination and apprehension in the understanding, rather than
clear rational comprehension. (Halliday, 1994:353)

We are aware that the undergraduate biology students are uninitiated as they have not
joined the target discourse community yet.

Therefore, the anaysisfallsintwo main parts:
5.6.1 astudy of specific features of biology lexis (collocation); and
5.6.2 astudy of the grammatical structures frequently used with the 100 nodes

selected from the corpus (colligation).
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5.6.1 The specific features of biology lexis
An exhaustive study of the biology corpus has been done with the aim to come up with
those elements that would be specific to biology discourse. The main feature related to
biology lexisisthe way this latter is expressed.
Biology lexis from the present corpus is frequently introduced in the form of nominal
compounds (a string of nouns, one noun after the other) where each noun has its specific

function.

The nominal compound form of the 100 items under study varies from two nouns to six
nounsin length, giving the following figures.

Form 2N 3N 4N 2N 2N + 5N 3N 6N

and symbol

Length | N+N | N+N+ | N+N+ | N+adj+ | /Abbre | N+N+ | N+adj+ | N+N+

of NCs N N+N N \Y; N+N+ N+N NN+N
+N N +N

Total 64 28 14 08 07 05 02 04

Tableb5.2: Form and length of the NCs used in the 100 nodes

The table above shows that two-word lexical items were the most frequently-occurring
multi-word unitsin this corpus. these were either:
- Twonouns( B of A, 64%, e.g. cell bodies, nerve fibers, etc.); or
- noun + adjective + noun ( 8%, e.g. rat genomic dna); or
- abbreviation / symbol + noun as opposed to their lengthy alternative (7%, e.g. ‘DA
agonist’ for ‘Dopamine agonist’).

The frequency of occurrence of NCs, of three nouns and more, is quite representative in
thisanalysis.

- Three noun NCs represent 28%;
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- Four noun NCs represent 14%;

- Fivenoun NCs 5%; and

- Six noun NCs 04%. Although the latter does not show a high percentage, it is worth
mentioning it here because as Willis, D.(1990:43) suggests while talking about
complex noun phrase “... even though research suggests that roughly one noun
phrase in eight has this kind of multiple modification, a proportion of one in eight

certainly justifies thorough pedagogic treatment.”

Two-word lexical items seem to be of no great difficulty to non-native students as most of
these items appear to be biology terms that are frequently used (64%), and which the
students are familiar with. The difficulty for both native and non-native students of English
arises when the NC is formed of 3 nouns and more. As our learners are non-native
speakers of English, and they are undergraduate university students still getting initiated to
the scientific discourse, this proves doubly problematic because they have not acquired yet:

a) thetechnica skills

b) theterminology of the texts

c) thelinguistic skills of native speakers (Thouvenin, 1996:8).
These three characteristics of language learning are sine qua non steps before acquisition

of a“minimum form syntactic information.” (Ibid)

The difficulty in deciphering NCs efficiently lies in the fact that the learners ignore the
different functions of the components of the NC.

A functiona analysis of grammar describes a property of most nominal groups as being
headed asis the case of our examplesin this study.

All the words underlined by the biologists are nouns acting either as ‘classifier’ or as
‘headwords’ (Halliday, 1994:185) in the formation of the NCs as biology terms.

To explain what is meant by ‘classifier’ and ‘headword’ in a NC, we refer to Halliday's

example spoken by athree-year old child:
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“Look a ‘those two splendid old electric trains with pantographs!”
deictic numerative epithetl epithet2 classifier thing

where a ‘classifier’ can be either an ‘adjective’ or a‘noun’, and a ‘headword’ has to be a

noun.

The difficulty in such a combination rises from the inadequacy, new and casua in this
context between the usual identification of the grammatical function with the semantic
function of the noun. Indeed the noun performs a grammatical function as a classifier, i.e.
adjective, which it is not used to do, and which learners consider as a transgression of a
grammatical rule. Being trained to the foreign language through a strict prescriptive type of
grammar, they feel inhibited to scrap these principlesin a specialist’s context.

Let us see how dual functions are explained from a syntactic point of view.

5.6.1.1 Grammatical Functionsof nounsin NCs
1) Thenoun as‘head’:
According to Richards, Platt and Weber (1985:128), ‘head’ in grammar “is the central part
of a phrase. Other elements in the phrase are in some grammatical or semantic
relationship to the head” .
Richards et a. gave the following example for explanation. In the noun phrase: “ The fat
lady in thefloral dress’, the noun ‘lady’ isthe ‘head’ of the phrase. The other elements
that Richards et al. refer to, are those items that appear in the near environment of the

‘head’. These elements are considered by some grammarians as ‘ classifier’ or ‘modifier’.

Katamba's description (1994:73) cited by Thouvenin (1996:10) is more wholesome.
Katamba states that in English,

The head is normally the item on the right hand side of the
compound. ...The syntactic properties are passed on to the
entire compound. The syntactic head is also the semantic head
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of the compound. The non-head element in the compound
specifies more narrowly some characteristic of the head.

These ‘non-head elements’ used to modify the headword are exactly the elements causing
problems for non-native learners as their order ‘what modifies what’ is not easy to predict.

If we consider our corpus, in Node 1, the NC example ‘purified rat al-antitrypsin’ (where
‘purified’ relates to ‘al-antitrypsin’ rather than to ‘rat’) might cause a comprehension

problem for our non-native students of English.

The other difficulty of NCs is the use of a string of nouns ( 2 nouns and more following
each other). Nouns used in a NC can have different functions. The first one is mentioned
above, a noun used as a ‘headword e.g. cell bodies, cODNA probe, rat al-antitrypsin
cDNA, ... where bodies, probe and cDNA are al ‘ headwords.’

i) Thenoun as‘classifier:
The second function of anouninaNC isthat of a‘classifier’ or ‘modifier’.
In systemic linguistics, a ‘classifier’ is “a word in a noun phrase which shows the sub-
classto which a person or thing belongs.” (Richards, Platt and Weber, 1985:39).
A classifier can be either ‘anoun’ or ‘an adjective’ asis shown in the example by Richards
et al. 1985,

classifier noun classified
electric (adjective) > trains
steam (noun) , trains

In the corpus, we come across the example of : ‘cDNA probe where ‘cDNA’ is a
‘classifier’ and ‘probe’ is ‘head.’
This point would lead us to discuss the position of the different nouns that are used to form

the NCs that appear in our corpus.
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5.6.1.2 Position and Grammatical Functions of Nounsused in NCs

(1) Position of nounsused in NCs

In the corpus, we can aso notice another difficulty which consists of showing the selected
node in different positions (initial, middle and final) playing thus different functions.

For example the node ‘cDNA’ plays different functions when used in different positions.
‘cDNA’ is sometimes used in initial position with the function of a classifier e.g. cDNA
probe.

It is dso used in final position as ‘a headword’ in ‘rat al-antitrypsin cDNA’, and as a
classifier in themiddle of aNC asin ‘Rat brain cDNA library.’

The above explanation of the functions of nouns used in Ncs would lead us to another

degree of difficulty which is the inflected forms of nouns (singular / plural).

(i)  Grammatical functions of nounsused in NCs
- Singular / Plural Relationships of Nouns used in NCs:

In the corpus list of “Frequent non-grammar” words, singular and plural forms of nouns
were listed separately. Thus, certain nodes listed under both forms (singular / plural) show
the following:

- Some examples show simply that a certain node isused initssingular or plura form as
the case of the node 85 *agonist’ and the node 86 ‘agonists in the examples
‘dopamine agonist’ and ‘Dopamine agonists.” The nodes ‘agonist’ and ‘agonists
are both preceded by ‘Dopamine’ or its abbreviated form ‘DA’ e.g. ‘Effect of the
DA agonist...’; ‘Test-doses of the dopamine agonist’; ‘The potentiation of
dopamine agonists'; ‘ The injection of dopamine agonists.’

The node ‘agonists (in the plural form) is aways preceded by adjectives e.g. various /

direct / indirect dopamine agonists.

The difficulty that arises in the singular / plura relationships of the nouns used to form the

NCs is related to the function(s) of the nouns used to form the NCs. That is to say, if we

consider the nodes ‘cell / cells, ‘antagonist / antagonists, ‘receptor / receptors as

examples, we can come up with the following explanation.
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- The function of the nodes ‘cells' (137 occurrences), ‘antagonists (21 occurrences) and
‘receptors (58 occurrences) in the plural form are used as ‘headwords': they are
the final words of the NCs. Examples : Ganglion cells, receptor cells, and mouse
Ltk cells; Dopamine/ DA antagonists, apomorphine antagonists;

Dopamine/ DA receptors, family receptorsand NT receptors.

- The nodes‘ Cédll’, *antagonist’ and ‘receptor’ used in their singular form, do not mean
‘one’, but their function in the corpus is that of a‘classifier’ asin these examples:
‘cell line' and ‘cell culture.’
In ‘cell lines', ‘cell monolayers and ‘cell bodies, ‘cell’ acts as a ‘classifier’.

‘ling(s)’, ‘monolayers’ and ‘bodies’ act as * headwords.’

The same is true for ‘antagonist property(ies)’, ‘antagonist efficacy(ies)’ where
‘antagonist’ is ‘a classifier’ and ‘property(ies)’ and ‘efficacy(ies)’ are ‘headwords’;
‘receptor cells' and ‘receptor sites’, where ‘receptor’ is used as ‘a classifier’ , and ‘cells

and ‘sites’ as ‘headwords .

- The nodes ‘drug / drugs' :
The use of the nodes ‘drug / drugs' is somewhat different. The use of the singular form
of the node ‘drug’ isthree-fold:
Theword ‘drug’ isused in the corpus to mean:
a. 'one’: to show choice of a particular drug;
b. the class ‘drug’ in its broadest sense - drug in general. Thisis mainly used in
nominal groups e.g. The clearance of the drug in each area; The concentration of
drugineach area...
c. aspart of aNC, ‘drug’ isused as ‘a classifier’ : drug intake; drug treatments;
drug addiction, etc.

The plural form of the node ‘drugs’ is used as a ‘headword’ in nominal groups e.g. The use

of drugs; inhibition by several drugs; The administration of drugs; etc.

244



NMUANCE

The other striking features characterising the selected 100 nodes of the biology discourse
corpus are abbreviated forms and acronyms of some terms.

In biology, besides compounding, further economy in the expression of lexical items is
achieved through abbreviations and acronymy.

In the present research corpus, the use of acronyms, symbols and other abbreviations as the

most obvious economy of expression is overwhelming.

5.6.1.3 Acronyms, Abbreviations and other Symbols
In biology discourse, abbreviations, e.g. ‘DA’ standing for ‘Dopamine and acronymy, e.g.
‘DNA’ standing for ‘DeoxyRibonucleic Acid’, are sometimes introduced without any prior

mention of the full noun because they are assumed to be known by the readers.

However, Abbreviations and acronyms are sometimes introduced between brackets, after
the noun has been introduced in full letters. This practice seems more convenient and

helpful for our learners (biology undergraduates) for two reasons :

- They are still being initiated in the subject-speciality (they are not biologists yet);
and
- They are non-native speakers of English and do not fully master yet these concepts.

i) Acronyms
Sager (1990) states that,

Soecial languages can also create new forms by various forms of
compression of existing expression forms. The most common form
is that of acronyms formed from initial letters of longer words.
(1990:76)

In biology journal articles, acronyms like DNA, RNA, etc. are rarely written in full letters

because they are assumed to be known.
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In the corpus under study, they are written in abbreviated forms because the corpus texts
are composed of articles taken from scientific journals which address specialised readers

(professionals).

i) Abbreviations
Abbreviated forms, like acronyms, are also widely used in biology discourse. These are
used either between brackets after the first mention of the noun, or are introduced without

any prior mention of the full noun because they are assumed to be known.

The most used abbreviated formsin this corpus are :
‘DA’ agonists ( ‘DA’ for ‘Dopamine’); ‘Glu’ (Gluten) residue; ‘Gly’ (Glyceride) residue;
‘Ph.” (Phenol) residue.

According to Sager (1990:95) in biology

a name is not immutable in its form; it can be reduced or
expanded according to its type and textual use. When the
context is unambiguous, it is possible to abbreviate the generic
attribution to species to the initial letter of the genus, [e.g.

Geranium ibericum = G.ibericum]

1)) Symbolsand Greek Letters

In the biology corpus, we can aso notice the use of symbols and Greek letters to form
specific lexis. According to Sager (1990) “ordering in regular patterns of designation was
done for medicine and biology through the creation of a new quasi-artificial language
based on Greek and Latin” (Sager, 1990:239).

In biology, Greek letters such as ‘o’ and ‘B’ are used with substances e.g. ‘al-antitrypsin’,
‘B amyloid’ , etc. The other special way of referring to biology terms is the use of symbols
in the form of letters or numbers preceding a noun written in full letters such as ‘ Ltk cells,
HRT-18 cells, COS-1 cells' (node 7), or preceding an acronym such as ‘RKLK10 mRNA,
RGB-2 mRNA’ (node 23).
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iv) Lower Caselettersin front of Acronyms

In our corpus, we find the letters ‘m’ and ‘c’ respectively used with ‘RNA’ and ‘DNA’
9. ‘'mRNA’ = RiboNucleic Acid messenger, and ‘cDNA’ = complementary
DeoxyRibonucleic Acid. These letters (in lower case) seem to be used to describe and
specify (to give more details) the acronym with which it is used (complementary,
messenger, etc.)

Other characteristic features have also been noticed in the biology discourse corpus. These

have been well-explained by Sager et al. (1980) when they state that,

The binomial code of biology provides a means of identifying
uniquely thousands of species, subspecies and even varieties. It can
be enlarged to indicate sources of designation, erroneous
designations and their correction by the use of capital letters,
abbreviations, brackets and other punctuation signs.

(Sager et al., 1980:319)

V) Capital letters
As stated above by Sager et a., in biology the use of capital letters before nouns show
“erroneous designations and their correction by the use of capital letters’, e.g. N-terminal

amino acid sequence, NT receptors...

Vi) Numbersin the middle of the NC
Numbers are used in the middie of the NC , mainly to specify it, e.g. the cytochrome P-450
enzymes, lung 37b clone, etc.

vii)  Punctuation signs

Punctuation signs such as colons and hyphens are used with some terms mainly those
dealing with chemistry, e.g. 06-methylg: T base pair; 06-MeG:C base pair, €tc.
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viii)  Affixesand Prefixes

According to Sager et al. “English has both analytic and synthetic means of word
formation and these are used extensively in special languages.” (Sager et al., 1980: 243).
For Sager et al. “analytic means are the combination of independent lexical items into
larger unit.”. (Ibid). In this research, this means the formation of NCs, the point already
referred to in the preceding parts. “ Synthetic means are the modification of items by means

of affixes.”

For Sager et al., “affixes are lexically meaningful items which cannot stand on their own
and which sometimes have no meaning of their own but acquire one of several possible

meanings in combination of a stem, e.g. -dom, -hood, etc.” (Sager et al.,1980: 243).

In English grammar, affixes can be added to words, and can thus change their meaning
(kind / unkind), or their function (Kind as an adjective / kindness as anoun ).

An affix can be added to the beginning of aword (un + kind) and thisis called a“ prefix'.

It can aso be added to the end of aword (kind + ness) and thisis called a * suffix.’

In our corpus, it is noticed that only prefixes are used. These are: “sub / anti / hyper / pre/
post’, asinthefollowing examples:

‘sub + mucosal’, ‘ant i+ serum’, ‘hyper + cholesterolemic’, ‘post + synaptic’, ‘pre +
steady’, etc.

The use of affixes is worth mentioning in this research as they might be a source of
difficulty for Algerian arabised undergraduate students who do not probably know their
meaning.

For biology students in the Francophone biology department, these would not be of much
difficulty because mainly the same prefixes (pre-, anti-, hyper-, post-, etc.) are used in
French as well. Because biology uses alot of Latin and Greek words, so these affixes are

common in both languages : French and English.

Figure 5.3 sums up the different word classes used with the NCsin the biology corpus.
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- Ed Adjective
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-Ing
Artificial language based
on Greek and Latin (o / B)

Figure 5.3 : An Expanded Pedagogic Model of NCSin Biology Discourse

(adapted from Latorre and Pons (1986) re-adapted from Quirk et a., 1979)

5.6.2 Analysis of the Grammatical Structures
The second step in the computational analysis was to identify the different grammatical
structures that happen in the near environment of the node represented in NCs.
A concordance-based study was undertaken in order to view these contextualised

grammatical structures.

The aim from such an approach was to find out which grammatical structures are used with
the NCs as nodes (i.e. the grammar used in the near environment of the content-words as

NCs), in order to develop later teaching materials focusing on the vocabulary and the
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grammar that are used in the fifteen journa article corpus. Once the concordance lines
were printed out, a categorisation and frequency count of the different structures were

done. This gave the following results.

From the concordance line study of each node from the one hundred nodes selected, the
following grammatical structures were found to be mostly used:

- tenses,

- prepositions,

- gpecific adjectives,

- participials, and to some extent

- modals.

A manual counting of these structures was done to find out their frequency. Each time one
of the above items was used with the node (as a NC), it was ticked and counted. The

numbers are given in percentages as they were calculated out of the 100 nodes under study.

5.6.2.1 Tenses
During recent years, English has increasingly become an important means for teaching and
learning scientific subjects. To reach such an end, English language practitioners
(sometimes together with a subject-specialist or a speciadist informant ) have often
examined the different characteristics of modern scientific / technical English.
Different studiesin ESP / EST have dealt with the most frequent use of tenses in different
disciplines.
- Barber (1962) in a study entitled “ Some Measurable Characteristics of
Modern Scientific Prose” is a contribution in English syntax and phonology,
- Herbert, A.J., (1965) “The structure of Technical English”,
- Lackstrom, Selinker and Trimble (1972) “Grammar and Technical English”
- Tarone, Dwyer, Gillette and Icke (1981) “On the Use of the Passivein Two
Astrophysics Journal papers’;
And the most recently published work as the revised and updated version of this last
article,
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“On the Use of the passive and Active voice in Astrophysics Journal Papers:

With Extensions to other Languages and other Fields’ (1998) from the

same authors Tarone et al.

The 1981 article and the 1998 updated article are amost the same except for the three

additions:

a) the 1998 article title is different from the 1981 article in that Tarone et al.
deal with both the Active and the Passive voice and they aso added the
mention: ‘With extensions to other languages and other fields’;

b) in the 1998 article the authors added a passage called ‘ The Rhetorical Shape
of Research Articles’ where they explain the difference in rhetorical shape
between the field of logica arguments such as Astrophysics and
Mathematics, and experimental research such asthat in biology, etc.;

C) the last difference resides in the addition by the authors of a paragraph at
the end of the 1998 article entitled ‘Extensions of the Findings to Other
languages and Other Fields' where the authors Tarone et al. find the same
results (compare their 1981 findings with the findings of an astrophysics

research paper (the same field and the same genre) written in Russian.

Other recent works dealing with tense study include those focusing mainly on the use of a
substantial corpus (e.g. Bank of English corpus at COBUILD) together with computational
tools (different computer programmes for frequency analysis, etc.) such as:
a) Williams, 1.A., (1996) “A contextual Study of Lexical Verbsin Two Types
of Medical Research Report: Clinical and Experimental.”

and another work which will be of referencein thisresearchiis;

b) Hunston, S. and Francis, G. (1998) “Verbs Observed: A Corpus-driven
Pedagogic Grammar.”

From the above selected works, Verbs and tenses seem to be given enough importance in

the field of teaching E.S.P., considering the number of publications.
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In this research material (analysis of the 100 nodes), the following tenses were found to be

frequently used .
Simple Present tense Simple past tense Present perfect tense
Active Passive Active Passive Active Passive
44% 27% 14% 56% 03% 11%

Table 5.3: Tenses and voice used in the 100 nodes

(Table 5.3 should read that the ‘ simple present, active voice' is used in 44 nodes out of the
100 nodes under study and thisis used as a percentage i.e. 44%). As this table shows, the

simple present tense ranks first with 71 occurrences (44 actives and 27 passives ), followed

by the simple past (70 occurrences (14 actives and 56 passives) and in last position we

have the present perfect with 03 occurrences in the active voice and 11 occurrences in the

passive voice.
The active voice yielded 61 occurrences (44 present, 14 past and 03 present perfect) and

the passive voice 94 occurrences (27 present, 56 past and 11 present perfect).

The sum of these figures shows that the passive voice is widely used in the 100 nodes, asis
the case with most scientific discourse.

This figure (94 occurrences / passive voice and 61 occurrences / active voice) is however
different from the figure found in the analysis of the whole biology corpus in ‘Chapter
Four / Section 4.7.1." which shows more use of the Active voice (1594 Active verb forms)

than the passive voice (1433 Passive verb forms).

In this research, we am at describing the main features of the biology discourse i.e.
features which are frequently used so as to include them in the biology course as it has

been noticed that tenses, although acquired early by science students, they are often
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subsequently replaced with over-generalised verb forms, e.g. gave- gived; and that the
passive voiceisrarely found in the learners’ ora or written production.

Our intention is not as much to offer explanations about why such things happen as to
leave it to teachers (in their classrooms) and subject-specific practitioners to explain why
such things do happen. Our aim is to base a teaching methodology on these features and
conceive ways. tricks, techniques, rules or didactic principles for the learner to anticipate
comprehension hurdles.

After having examined the use of tenses and voice, other word classes preceding and

following the key words are examined.

5.6.2. 2 Prepositions

The other aspect that has been highlighted in the biology discourse is ‘the use of
prepositions’ in twenty nodes.
Prepositions contribute heavily to the structure of the noun group, that is why they need to
be brought to the attention of the students. They can either follow or precede the node as
can be shown in these examples from the corpus:

‘Incorporation of thymine’ as opposed to ‘Incorporation for thymine';

Cholera toxin on intestinal secretion

Cell monolayers obtained on Transwell ;

The human colon carcinoma cell line HT-29 grown on;

through protection of the intestinal mucosa from the damage;

Sudy of human embyonic kidney 293 cells transfected with;

A rabbit kidney cDNA library constructed in ;

I nteraction with tissue kallikrein;

The reaction was quenched into denaturing;

Contaminating proteins were eluted with buffer.

5.6.2.3 Modals
Modals ( can, may and could) are used with 04 nodes. ‘ Could’ isused (11) eleven times.

Examples from the corpus:
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al-antitrypsin mRNA can be detected ...
The cAMP-binding site identified in the kallikrein gene may serve as a negative
regulatory el ement;
but this peptide could not be detected ;
The secretory pathway could, however, play an important ;

The secretory pathway could increase production.

5.6.2.4 Adjectives
‘Adjectives also appeared with noticeable frequency in the biology corpus and so need to
be mentioned here.
Reference to the use of adjectives in the near environment of the 100 nodes has been made
in the first part of ‘Chapter Five'.
The position of adjectives with the different nodes often varies.
- The position of adjectives:
a) Adjectives are sometimes used attributively i.e. they precede the node
asin these examples:
Lauricacid / nucleicacid / fatty acid
Dietary proteins / direct dopamine
Infected cells/ cultured cells / epithelial cells.

b) Adjectives are aso used in the middle of the NC as a node:
Rat genomic DNA / rat submandibular gland/
Protein molecular weight markers
apomorphine-induced penile erection

cholesterol-free diets / choleratoxin-induced secretory reflex.

c) Adjectives are sometimes used predicatively i.e. they follow the node
asin : substrate specificity different from that of true tissue kallikrein.
5.6.2.5 Participials
Participialsin both forms (-ed and —ing) are also quite used in the biology discourse.
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a) Past participles used as adjectives, or what is sometimes called “a lexical
passive to highlight its adjectival properties.”’ (Thouvenin, 1996:19), e.g.
kallikrein-related cDNA clones / acloned cell line / infected cells
N-linked glycosylation sites / kallikrein-related enzyme
Choleratoxin-induced net fluid secretion .

The human colon carcinomacell line HT-29 grown on.

b) Present participial (-ing form) used as adj ectives:
Fluorescing nervefibers / nerve-blocking agents/
loading buffer /  Binding protein
PCR-based cloning strategy / cDNA encoding protein K10 ...

As awhole, the computer text analysis included fewer verba participial premodifiers (i.e.
—ing and -ed) than adjectival premodifiers ( e.g. nucleic, secretory, molecular, epithelial,
etc.). Thisis so in NC form because according to Quirk et al. (1979:904) “ Adjectival and
nominal premodifiers tend to signify permanent characteristics; while temporary
characteristics appear associated with —ing and —ed premodifiers.” (in Latorre and Pons,
1986:101). Biology lexis appears to lean heavily in favour of permanent characteristics.

The lexical and grammatical words used with the 100 nodes mentioned above are of such
frequent occurrence, and so central to the meaning and structure of the language of

biology, that they need to be brought to the attention of both teachers and students.

The most important feature of the discussion of the computational analysis resultsis that it
suggests an order of presentation in class. The order for the first modifiers of NCs are
nouns (very frequently used as shown in all the nodes) and adjectives. Participials (-ed and
—ing) come in third, and are aso important as they account for important premodifiers and
postmodifiers. These items will be covered in the following chapter ‘Pedagogical

Implications'.

5.7 Conclusion
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‘Chapter Five' deat with the computational analysis of 100 selected content words (used
as nodes) from the biology corpus. The anaysis using ATA programme showed the
frequency of occurrence of these nodes together with the lexis and the grammatical
structures that appear in the near environment.

A concordance-based approach was undertaken in order to view the specific features of
biology lexis (showing its forms and functions) followed by the identification of the

different grammatical structures.

The results of the manual analysis (in Chapter Four) are amost similar to those of the
computational analysis in this chapter, in terms of lexis (frequency of occurrence of NCs,
their forms and functions) and the grammatical structures, with one specific difference.
The passive voice is found to be more widely used in the 100 nodes (with 94 occurrences
as compared to the active voice with 61 occurrences only) than in the analysis of the whole
biology corpus in Chapter Four / Section 4.6.1 where active verbs exceed passive verbsin
most texts. The active voice is used in 09 texts out of 15 texts, with 1594 active verbs and
1433 passive verbs.

The use of the passive voice more than the active voice in ‘Chapter Five' confirms, in a
way, the fact that in science the passive voice is more frequent as we are not interested in
‘who’ does / did the action. The other difference between the manual analysis and the
computational analysisis that the latter, through the concordance-based approach unveiled
lexical and grammatical features that could not be done otherwise, e.g. affixes, acronyms
and abbreviations, artificial language based on Greek letters (o / B ), and other different
symbols.
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CHAPTER SIX

PEDAGOGICAL IMPLICATIONS

6.1 Introduction

In *Chapter Three', through the students’ questionnaires and informal interviews, we found
out that, in the English course (in Biology Department), reading is the most needed skill
for students. The aim is to prepare them for the final year of study where reading biology
literature in English is necessary for the writing-up project (mémoire). We also framed the
kind of literature the students need to read i.e. journa articles. A description of this type of

literature is given in order to identify the content.

In ‘Chapters Four and Five', a corpus of biology journa articles has been selected and a
thorough study (manual and computational ) of this corpus has been implemented. The
study shows some characteristic features of biology journa articles necessary for designing
an appropriate teaching methodology for the target learners.

As the aim of this research work is to improve the English language course quality for
undergraduate biology students, in this chapter, we shall firstly suggest solutions to the
administrative and pedagogic problems (as perceived by students and teachers in ‘ Chapter
Three'), and secondly present ateaching methodology together with some teaching tasks /

activities that would stimulate the learning of English with a hoped reasonable efficiency.

6.2 Solutionsto the administrative/ organisational problems

In reference to the problems mentioned by the students in ‘ Chapter Three' in terms of the
English course organisation, the following suggestions can be made for the four-year
degree (D.E.S) currently in practice in biology, and for the LMD system, for the future (as
it has been introduced only recently, 2005-2006):
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English should be taught during the four years of biology degree (D.E.S)
and the threeyears of the LMD programme
English should be introduced from the first year of the biology degree to the
fourth year to avoid the two-year void currently in practice for the D.E.S.
programme, and from the first year to the third year of the LMD programme to

avoid one year void.

Thenumber of teaching hours per week
In the biology Department, English is currently taught for one and a half hours
(one session) in the third year during the two semesters, and one hour aweek in
the fourth year during the first semester only in the D.E.S programme. For the
LMD programme, it is taught in the second and third years only. To relate this
point (the number of teaching hours) to the first point (teach English throughout

the years of biology study), we can consider the following timetable:

- Suggestionsfor the D.E.S. programme

First Year: one session of two hours during the two semesters;

Second Y ear: one session of two hours during the two semesters,

Third Year: two sessions of one and a half hours each (i.e. three hours a
week) during the two semesters;

Fourth Year: one session of two hours during the first semester only, asin

the second semester, students are busy preparing their projects (mémoires).

- Suggestions for the LMD programme

First Year: one session of two hours during the two semesters;

Second Year: two sessions of one and a half hours each (i.e. three hours a
week) during the two semesters;

Third Year: one session of two hours during the first semester only, asin

the second semester, students are busy preparing their projects.
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In the D.E.U.A. (Diplome d’ Etudes Universitaires Approfondies) programme, English is
taught from the first year to the third year of instruction.

Rationale for the suggested timetable
The introduction of the teaching of English in the first and second years of the D.E.S
programme, and thefirst year of the LMD programme would serveas:
- A revision of the different language notions and functions for the students who had
already studied English at the secondary school;
- An initiation to the English language for those students who had studied other
foreign languages i.e. German, Spanish, Italian, etc.;
- An introduction to the E.S.P. course ( which will be developed in the third and
fourth years) to prepare them for more specific teaching / learning points related to

their subject-speciality.

At this level, in the first and second years, teachers of English can use ‘E.S.P. concocted
texts (texts produced for teaching purposes, as opposed to ‘authentic texts') to illustrate

the different points (lexical or grammatical) of the language they have to teach.

- Recruitment of full-time teachersof English
It has been noticed that teachers of English in Science Institutes are generally recruited as
part-time teachers only. The instability of the teaching staff may lead to lack of efficiency

in language teaching.

- Thenumber of studentsper class ( Group Size)
In Science Institutes, English is generally taught (as aformal lecture) to the students of the
whole year i.e. to 200 students put together in alarge amphitheatre. Dealing with groups of
this size transforms the *English course’ as a wholesale business, it becomes nothing but a
matter of filling in atimetable to justify the ‘needed mark’ for the pass result by the end of
the academic year. English then becomes a side-interest matter, and with such a casua
status, in the students' mind it never leaves its ‘tourist conceived content’, that owes more

to pre-conceived views (schemata) on foreign language learning.
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The suggestions put forward above, to be implemented efficiently, would require much
smaller groups of 30 to 40 students in order to give more emphasis to listening and
speaking, since some of the learners will be involved in exposés and communications
where the oral expression is fundamental. Such a pedagogical disposition requires
administrative steps i.e. recruitment of a more important number of staff which itself asks
for more budget, and everybody knows that financing in Higher Education suffers from
this terrible paradox whereby, those who take administrative decisions are not trained for
that purpose (academic objectives), and those who must take them are not trained for the

management of educationa institutions.

It is hoped that with the advent of the LMD system, the problem of group size would be
obsolete as the teaching of the different components would be done in groups relatively

smaller.

- Provision of books, scientific journals and textbooks
The biology library should be provided with more books, scientific journals and textbooks
for learning English to help teachers prepare their teaching materials accordingly, and
students to work independently of their teachers during their free-time.
It is hoped that by solving the administrative / organisational problems (time allocated to
the English course, group size, recruitment of full-time teachers and provision of more
books), we can help in improving pedagogically the quality of the English course through a
suggested methodol ogy.
Therefore, the following part will refer to the different types of syllabuses, approaches and
methods that have been used in teaching / learning the English language. It will then deal
with methodol ogy.

6.3 Typesof syllabusesin English language teaching / learning
Throughout the world, the English language teaching / learning has moved from one
specific kind of syllabus to another, focusing on one teaching approach or another. The

MOoSst cCommon ONES are:
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- The structura syllabus from the 1930s to the 1960s in which the teaching of
the language was based on the selection of the grammatical items and structures
(tenses, sentence patterns, etc.) was regarded as synonymous with language
teaching / learning.
- The 1970s witnessed the communicative approach which introduced
functions and notions in teaching/learning English. This approach was widespread
in E.S.P, both in the written and spoken language. Textbooks in E.S.P. ( Nucleus
series, English in Focus series) were geared towards the use of these functions and
notions. This approach is still used nowadays in language teaching.

The two approaches listed above have been adapted and widely used in Algeria, either at

secondary school level, or university level.

- Competency-based language teaching which sees learning outcomes in

terms of competencies was mostly used in 1970s and 1980s (Richards, 2001:128).
This language teaching provides courses tailored specificaly for a group of learners in
Great Britain, Australia and the United States of America (in English-speaking countries).

For Richards, competencies refer to “observable behaviours that are necessary for the
successful completion of real-world activities” (2001:129). As an example, Richards
referred to the case of al the refugees in Australia who, in 1986, had to enroll in a
competency-based programme if they wished to receive federal assistance. Australia is
considered as the world's largest providers of language training to immigrants using a
competency-based approach. The learning outcomes of such language training are
specified in terms of work-related competencies i.e. “to enable learners to participate
effectively in society.” (Richards, 2001:131). A similar course called ‘ESOL Jobcentre Plus
Course' is given in Leeds for people who have just settled down in Britain and need to
improve their English for employment.

However, a shortcoming of all the syllabuses listed above is that “they tend to isolate,
divide and sub-divide ...” (Lewis, 1993:108). Instead, we should adopt a more holistic
view of language.
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With the advent of computationa linguistics, the 1990s saw the emergence of the Lexical
Syllabus and the Lexical Approach. According to Lewis (1993:109), “Sinclair and Willis
largely equate the Lexical Syllabus with a word-based syllabus.” This means that a lexical
syllabus “would specify words, then meanings and the common phrases in which they were
used” , (Willis, in Lewis, 1993:109), that isto say the lexical item and its co-text.
The most distinctive feature of the Lexical Approach is its attitude to the treatment of text.
Lewis (1993:106) summarises the Lexical Approach asfollows:

- Firstly, it is conspicious of de-contextualised language, recognising the importance

of co-text, and therefore preferring extended text or discourse.
- Secondly, it proposes a range of awareness-raising activities directing students

attention to the chunks of which text is composed.

However, the development of different teaching approaches has sometimes relegated the
teaching of content of language to a secondary role. Carter and McCarthy state that “in
extreme cases, such an approach to methodology denies the relevance of a content syllabus
—in task-based learning, for example, or in the communicative approach. Such confidence
in method renders syllabuses unnecessary.” (1988: 45)

In this research, we would not go to such an extreme, but would consider such a point of
view. We do not as well aim to design a syllabus as such, but to suggest a teaching /
learning methodology for students in biology departments because asiit is stated by Lewis
(1993:108) “a shortcoming of task-based approachesis that they make it difficult to specify
syllabus content.”

Another claim made by Ellis (2003:205) is that the distinction between ‘design’ and
‘methodology’ is not relevant in task-based teaching. He further explains this point by
referring to Nunan (1989) who argues that in this kind of teaching the focus shifts from
“the outcomes of instruction”, i.e. the linguistic knowledge or skills to be mastered,
towards “ the processes of learning” , i.e. what learners need to do in order to learn. Thus,
Nunan claims, “ the ‘what’ and the *how’ of teaching are merged.”

Therefore, my own concern is to look at the contribution which lexical items can make in

determining content.
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In *Chapter Five', we specified the different lexical items (i.e. content words in the form of
NCs) and we explained their meanings and the phrases in which they were used (their co-
text). As multi-word lexical items are under-exploited in language teaching/ learning, the
Lexical Approach | propose (not a lexical syllabus) recognises these multi-word lexical
items for their collocational power (their frequency in the corpus and their importance in
the field of biology) as requiring special pedagogical treatment. This specia treatment will
also be embedded in the development of the teaching methodology that would specify the
kinds of tasksthat students need to do in order to learn the language.

The term ‘methodology’ has been mentioned severa times in this research without
specifying its meaning. In the following part, it is necessary to:

- specify the meaning of methodology, and then

- determine the kind of teaching methodology to be adopted in this research.

6.4 Methodology in language teaching

The spread of the English language throughout the world in different disciplines, and for
different purposes, has brought new views about its teaching. In E.S.P, the devel opment of
the English language teaching profession (in recent years) has seen the rise of methodology
to a dominating position. This can be seen in the number of published books and
conferences held around the world e.g. In U.K., the British Council conference in 1984, the
TDTR (Teachers Develop Teachers Research) Conference / Aston University in 1992, and
other conferences held in U.S.A, Maaysia, etc.

6.4.1 Methodology in the literature
To Carter (1993:50) “methodology refers to the range of teaching methods, procedures and
strategies adopted by ateacher in order to help learners to acquire alanguage.” Carter also
states that the more teachers understand about the structure and organisation of language,
the more principled and systematic can be their choices and design of language learning
activities. Therefore, language teaching / learning is seen in terms of approach, method and

technique.
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Richards et al.’s explanation of methodology is more wholesome and more appropriate to
the learning context. According to Richards et al. (1985:177) methodology is, on the one
hand, “the study of the practices and procedures used in teaching, and the principles and
beliefs that underline them.”
It includes:
a) the study of the nature of language skills (reading , writing, speaking, listening)
and procedures for teaching them;
b) the study of the preparation of lesson plans, materials and textbooks for teaching
language skills;
c) theevaluation and comparison of language teaching methods.”

On the other hand, “methodology refers to such practices, procedures, principles and
beliefs themselves. One can criticize or praize the methodology of a particular language
course.” (lbid). However, in language teaching the problem that most teachers face is to
decide which approach and method to adopt, in order to find the appropriate techniques to

be successfully implemented in class.

The development of the many and different teaching approaches, methods and techniques
shows that no single approach and method can guarantee successful results.
Carter and McCarthy found that

no one method of organization is adequate for a balanced and
comprehensive course because language has many facets, and
corresponds partially to many different patterns of organization.
It can be represented substantially as a set of structures, and a
list of words; it can also be seen as performing a variety of
functions. Or the learner can be monitored through the skills or
through a set of tasks. ( Carter and McCarthy, 1988: 144)

They, then, carried on by suggesting that some teaching from each of these points of view
IS necessary to make the teaching effective and efficient.
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Adopting such aview would thus lead us to some sort of eclecticism.

6.4.2 Methodology: a proposal

The present methodology would focus on:

i) Specification of the language skill

Based on the students answers in the questionnaire in ‘Chapter Three', the
methodology used in this research will focus on the reading skill. We will not aim
at developing the reading strategies or reading skills as such - the problems are seen
as lying within the grammar and vocabulary of the discourse, the reason why we

have used a computational analysisin ‘ Chapter Five'.

i) Useof the Target Language

The method to be used in this research involves the use of the target language. As
E.S.P. courses are necessarily subject-matter oriented, decisions about the choice of
language content relate both to subject-matter and linguistic matter. In this
direction, Rodgers and Richards pointed out that “One makes decisions about what
to talk about (subject matter) and how to talk about it (linguistic matter).”
(1986:21)

In order to deal with methodology, it isimportant to refer to certain conditions necessary in

the language learning process.

6.5 Conditionsfor Language Teaching/ L earning
Willis (1996:11) summarises the conditions for effective language learning into four (three
essential and one desirable).
For Willis (1996) the three essentia conditions for language learning are:
- Exposure to the target language,
- Useof thetarget language, and

- Motivation.
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Willis states that one without the other, or even two without the third, will not be
sufficient.

- The fourth condition for Willisis ‘Instruction’ which although not totally essential,
is highly desirable.
For our learners (as non-native speakers of English) the four conditions are weighted
equally i.e. the four conditions are essentia for their language learning.

a) Exposuretothe Target Language

The learners should be exposed to the target language in use. In our case, students should
be exposed to texts written in English from biology source materias e.g. journal articles.
For a reading course to be most cost-effective for the students, a solution is to bring their
own texts for study in class.
The target texts should be authentic, and should not be simplified for two main reasons:

- Simplification such as removing certain scientific terms and / or processes

may deprive the learners from getting the necessary information about their

discipline from the text.

- According to Willis, “simplification such as removing certain features of a
text, for example by rewriting complex noun groups or breaking up grammatically
complex sentences into a series of two or more simple ones, deprives learners of
the opportunity to become familiar with the original forms, which may occur

frequently in the target language.” (Willis, 1996:12)

b) Useof theTarget Language
Once the texts for study have been selected, we should give students opportunities to use
the target language. By asking the students to do specific tasks / activities, we am at
making them use the target language in class. The other important aim is to help students
develop some kind of language awareness so as to use the target language out of class (on

an individual basis, independently of ateacher) in the long run.
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c) Motivation

According to Ellis (2003:235) “content-based courses are premised on the assumptions
that learner will best learn language while they are engaged in |earning subject-matter.”

Therefore, by providing the students with the kind of literature (journa articles) that they
need to read from the target literature (biology) as requested by them in the questionnaires
in ‘Chapter Three', it is hoped that the students become motivated. This exposure becomes
real input and should help language acquisition. In this case, the students motivation is
purely ‘instrumental’, (whereby Mitchell’s codification of socia networks in Chapter Two
/ Section 2.2.2), and they see the target language as “a meansto an end.” (Willis, 1996:14)

Motivation is not necessarily understood as stimulating whether in the case of ‘a means to
an end language’ or ‘language as an end i.e. a culture oriented acquisition. English is
largely apprehended as the medium of an ideology. This a priori about foreign languages,
as essentially determined by ideological purposes, fosters doubts and hesitations
concerning the possibility of reducing a language to a strict instrument of professional
mediation, or a constructive apparatus that could make two cultures (the learner’s and the

foreign one) meet on equal grounds of exchange and mutual knowledge.

Teachers will have to devote a specia attention to ‘de-ideologisation’ of languages,
specialy in the Algerian context where for historica reasons, the use and
acknowledgement of Arabic as a national language also meant the riddance of colonial =

‘foreign’ values prior to the recovery of an Algerian language and identity.

d) Instruction
For Willis (1996) instruction (the fourth condition of language learning) is desirable. In our
case, ‘ Instruction’ is the essential condition for language learning.
According to Willis (1996:16) “instruction can certainly help students notice specific
features of the target language. It can give students the opportunity to process
grammatical and lexical patterns, and to form hypotheses about their use and meaning.”
Also for Willis “learners are more likely to recognise these features occurring in the input
they are exposed to.” (1bid)
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Therefore, in *Chapter Five', the analysis of the most salient (frequent and significant)
items used in the biology discourse and their concordance study is done to show the
students some examples of what grammatical and lexical patterns constitute the biology

discourse, and aso to examine evidence of when these are used.

The main objective from this study is, on the one hand, to provide teaching materias that
promote language awareness. It makes the students aware and conscious of particular
biology language features occurring naturally in their reading, and how these function in
particular instances. The teaching materials should include tasks and activities that would
“drive the students language development forward.” (Willis, 1996: 16). On the other
hand, students should also be given a chance to ask about other features they notice in the

discourse under study, and that are not dealt with in the teaching / learning programmes.

6.6 Suggested M ethodology for Teaching English to Undergraduate Biology Students
It was stated in * Chapter One’ that the objectives of teaching English to Algerian university
students is a desirable end, especidly in the situation where pre-university education is

largely arabised while science and technology in the world is largely anglicised.

However, in ‘Chapter One', while introducing the research problem we stated that the
current model of education in Algeria may be described as consisting of objectives and
practices. We, then stated that practices consist of means that are assumed realised ends
and that it is in these means that the inefficiencies attendant to the current model are
located.

In this part, we have tried to remedy some of these inefficiencies by providing ‘what we
think to be an appropriate methodology’ for teaching English to undergraduate biology
students who need to practise processing written texts quickly and efficiently.

The methodology aimed at, what Kumaravidelu (1991:98) calls “a pedagogic perestroika”
is “a fundamental restructuring of the relationship between teaching input and learning
outcome; between curricular content and classroom procedures; and, most of all, between
teacher and learner roles in generating classroom discourse.”
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This suggested methodology will be based on Willis's four conditions for effective

language learning.

6.6.1 Learning conditions
6.6.1.1 Exposureto thetarget language
In the questionnaires’ answers in ‘Chapter Three', it was found out that teachers of English
in the biology department used ‘ E.S.P. concocted texts instead of ‘authentic texts'. These
‘ESP concocted texts are generally ssmplified versions of the original texts, and are
produced for teaching purposes only. ‘ESP concocted texts' may be of some help in class
only. Outside the classroom, biology students need to read biology texts from specialised

books and journals.

Therefore, for the biology reading course to be most effective, we have to provide students
with the original version of texts, or ask them to bring their own texts to use in class. As
such we can help them save time as they will read in class what they must read anyway,
and at the same time we can help them to acquire the language of their specific discipline.
This could be done by giving students a full description of the characteristic features that
constitute the biology discourse. In this research, through a corpus-based analysis, alist of
the different features (lexical and grammatical) forming the biology discourse is given in
‘Chapters Four and Five’

Using the information we have got from the corpus text analysis, we can provide evidence

of typical language use, thus leading us to the part ‘instruction’.

6.6.1.2 Instruction

In this research, ‘instruction’ is the second essential condition for language learning, as
compared to Willis's model where it is ranked in the fourth position.

The research purpose is to raise the students’ language awareness by helping them find out
the specific patterns of the target language of biology discourse through ‘instruction.’
‘Instruction’ is an essential condition for the target language learning where the students
are taught those language features (be they grammatical or lexical) occurring naturaly in
the input (journal articles) they have to read. As such, we suggest to raise the students
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language awareness by providing tasks / activities that would drive the students’ language
learning forward in order to help them become independent readers. Therefore, in this
chapter, tasks and activities to meet the above objectives will be developed in order to help

learners use the target language.

6.6.1.3 Use of thetarget language

Once conditions one and two have been fulfilled, that is, once the students have been
exposed to the target language of the target literature, and the different features (lexical and
grammatical) of the target language have been dealt with, the students are asked to do tasks
and activities related to those features that mostly cause problems. By doing
communicative tasks and activities, it is hoped to develop the students' learning so that
they get experience in the language. It is only when the non-native student learns the
language in context, and not in a traditional teaching course, that ¥he manages to master
linguistic items such as determinants. These are elements that contribute to the acquisition
of idiomatic formulas through “live situations’ i.e. communication, rather than in “artefact
situations” such as formal learning about grammar. These observations tend to become a
fact today as the result of what Johns calls “ extensive experience.” (1991:28).

Also when the learners’ practice is geared towards his expectations i.e. towards providing
him/her with those efficient elements that would facilitate his / her text comprehension, it
points out his professiona needs and it helps in accumulating more information i.e.
increase in data acquisition. This gain, being nothing but an extension of the corpus, will
directly stimulate his / her motivation in providing new questioning, perspectives and

consequently new needs.

6.6.1.4 Motivation
Motivation, in general terms, refers to the different factors that affect the person’s desire /
wants to do something, and this also applies to motivation of learners in language learning.
Richards et al. distinguish between two types of motivation:
a) Instrumental motivation: wanting to learn a language because it will be useful

for certain ‘instrumental goals';
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b) Integrative motivation: wanting to learn a language in order to communicate
with people of another culture who speak it.(Richards, Platt and Weber, 1985:
185)

The latter type of motivation is needed in Algeria at a much later stage of education i.e. at

postgraduate and professional levels.

According to the questionnaire answers in ‘Chapter Three', the learners motivation is
purely ‘instrumental’. As undergraduate students, they want to learn English because it will
be useful in reading their specialised journal articles to get the necessary information to
write-up their ‘mémoire’ in order to pass and get their university degree. Therefore
“motivation’ is seen in this research as the fourth essential condition for language learning.
In our context, ‘motivation’ could take place by providing the learners with ‘authentic’
textsi.e. journa articles that they are most likely to read for their ‘mémoire’ writing, this
being related to the first essential condition for language learning ‘ Exposure to the target
language.’

‘Authentic texts should be provided because they show how the language is used by the
speakers or writers in natura situations. Extensive reading of authentic material covering
all sorts of scientific documentation in thisfield will certainly contribute to put them in the
mental frame of a*“greater naturalness in their own language use.” (Fox, 1987:149). Such
a disposition for improving their capacity for assimilation requires a training in reading
skills specifically adapted to their urgent needs in the handling of documentation. Indeed,
these needs are divided in two types:

a) The necessity to construct a highly targeted lexicon to process their research
questionsii.e. the building of a conceptua apparatus. In this case they need to select
the parts, passages, chapters of books immediately concerned by this question and
penetrate their depth through ‘ scanning.’

b) The necessity to locate this lexicon in a peripheral terminology that would show
their scientific curiosity, i.e. their reading background, and which requires from
them casual readings through ‘ skimming'.
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A good bibliography at the end of the research work, will distinguish these two types of
sources, one referential providing direct inspiration, and the other one complementary
identifying the discourse field.

For effective language learning, provision of authentic texts alone would not bring all the
necessary motivation for language learning. Thus, “instruction” (the second essentia
condition) represented in:
a) the teacher’s role to uncover and explain al the most salient grammatical and
lexical features that form the present discourse under study; and
b) giving the learners the opportunity to process these lexica and grammatical
features and raise their awareness,
helps them to form “hypotheses about these items use and meaning.” (Willis, 1996:16).
This could be done by developing tasks and activities to do in class (and outside the
classroom) to develop their learning by using the target language.

To reach such a stage, students need to realise the following learning outcomes.

6.6.2 Learning outcomes
Some examples of these learning outcomes that the suggested methodology may propose
are given below.
- By the end of the course learners will be able to process written texts quickly and
efficiently by:

a) Deveoping the reading competence of the students by promoting discovery of
meaning and by making students aware of representative patterns of language use
and selected grammatical structures;

b) Helping learners to experience language in use and discover new knowledge for
themselves rather than being spoon-fed i.e. to help learners become independent
readers,

c) Encouraging the underlying competence of the students to deal with any kind of
text to achieve areasonable level of reading competence in this language;

d) Stimulating the need to value ‘How to read’ more than ‘What to read’ (as our
learners already know what they need to read).
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To reach the above objectives, it was thought to develop ‘ consciousness-raising’ (‘C-R’) in
students’ learning, or develop students' language awareness. Willis and Willis explain C-R
as the fact “to provide learners with activities which encourage them to think about
samples of language and to draw their own conclusions about how the language works.”
(Willisand Willis, 1996:63).

Among the characteristics of C-R, Willisand Willislist:

- The attempt to isolate a specific linguistic feature for focused attention;

- Theprovision of data which illustrate the targeted feature.

- The requirement that learners utilize intellectual effort to understand the targeted
feature (to involve the learner in hypothesizing about the data and encourage
hypothesis testing) (1996:64)

In other words, “learners are encouraged to notice particular features of the language, to
draw conclusions from what they notice and to organize their view of language in the light
of the conclusions they have drawn.” (Ibid). However, we should avoid putting too much
emphasis on target language analysis because it is often said that “too much self-
consciousness can restrict opportunities for language acquisition and can inhibit the
learner.” (McCarthy and Carter, 1994.160).

We should, instead, develop communicative teaching practices which would help learners
to analyse the language and to experience it in use, as in genera “Learners begin with a
holistic experience of language in use. They end with a closer look at some of the features
naturally occurring in that language.” (Willis and Willis, 1996:52). Therefore, in this
research, we aim at reaching the students' consciousness-raising by suggesting a task-
based teaching.

In this work, we are taking Willis and Willis's definition of the word ‘task’ to mean “a
goal-oriented activity in which learners use language to achieve a real outcome.”
(1996:53), that is to say “ activities where the target language is used by the learner for a

communicative purpose (goal) in order to achieve an outcome.” (Willis, 1996:3).
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The other reason for suggesting a task-based teaching / learning is because “task” is the
ideal unit for specifying the content of specific purpose courses because it most closely
reflects what learners need to do with the language.” ( Long, in Ellis, 2003:209).

As the learning skill needed by students has been specified by the students themselves,
their teachers and the administration as being the reading skill, therefore, we should
consider the following criteria for determining the kinds of tasks to include in the English

reading course.

Although, as Ellis noted, tasks do not need to be graded with the same level of precision as
linguistic content (2003:220), in this research we have tried to establish some criteria for
the selection of tasks.

For Ellis (2003:210), in task-based syllabuses, we should consider:
- How to classify tasks;
- What the thematic content of the tasks should be;

- How to sequence tasks in accordance with explicit grading criteria

In this research these criteria have been respected as they apply to the situation. The
selected tasks to be done by the students cover:

- Classification and it includes: gap-tasks, information transfer, listing, comparing,
problem-solving, project-writing, etc.;

- The tasks are built around themes related to the students subject-speciality
(biology) to be done in English. The suggested tasks focus on form and content;

- Sequencing tasks. the tasks are sequenced in terms of complexity to match the
learners’ level of development. This means that the tasks are planned and presented
in different phases (pre-task, during task and post-task) and as such they start from
easy tasks (predicting, listing, information transfer, etc.), to more difficult ones
(comparing, problem-solving, project-writing), bearing in mind that the notion of

‘difficult tasks' and ‘easy tasks' is really debatable in terms of language learning.
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The sequencing and content of tasks are meant to create opportunities for language
learning and skill development through collaborative knowledge building.

The suggested task-based pedagogy will aso be based on the use of concordance output to
create language-learning activities. The value of concordancing lies in the development
of teaching materials focusing on vocabulary and grammar. According to Tribble and
Jones (1990:35), two generalizations can be made about applications of concordance
output:
a) Most of them favour discovery learning i.e. to enable learners to discover new
knowledge for themselves, rather than being spoon-fed;

b) They do this by providing examples of authentic language.

The fact that the source material for exercises is drawn from authentic texts, rather than
being concocted by teachers, increases motivation as it gives learners immediate contact
with the target language in use. In the same line of thought, Thurstun and Candlin find that
“using concordance-based materials is that they can help develop this ability to guess the
meaning and use of unknown words from context.” (1998:270)

The task-based activities using concordancing “are intended to familiarize learners with
the use and meaning of the key words, helping them to develop insights into the
collocations and grammatical structures with which the key words are associated.”
(Thurstun and candlin, 1998:271).

The main features to be studied have been singled out through computational analysis
(Chapter Five), and a teaching methodology to help learners process texts quickly and
efficiently have been specified above.

In the following part, we suggest a general teaching framework of the reading course
together with some tasks. These tasks will be designed to develop the students language
awareness so that they could cope with their text processing for information necessary for
the writing-up of their final year project .
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6.7.1 Pretask Phase
The activity in this phase is used for brainstorming and could last between five to fifteen
minutes. Skehan (1998a) suggests ten minutesis optimal. (in Ellis, 2003:248). The pre-task
phase introduces the class to the topic and the task. Teachers explain the task and clarify
the intended outcome. In this phase, as far as the biology field under study is concerned,
we can include the following tasks:

- Togivethetitle or part of the text and ask the studentsto read it and predict the rest
of the text;

- Asbiology deals with plants and animals, to give the students pictures of different
plants and animals and ask them to discuss the relation that could exist between
these pictures and the content of the text.

- To give them tabularised information representing results of an experiment and ask
them to guess what the experiment was about and how it was done. The students
begin by discussing the points under study, and try to identify how the experiment

was done. The students are then given the text.

Sometimes anecdotes or events are linked to the experiment or the scientist who published
it. Historical data and situational framing in cultures in which it occurred are excellent
mnemonics to sediment knowledge and helps understand how sciences progress through
time and across languages. Anecdotic revisiting of an ‘experimental event’ gives stuff to
recounting which constitutes the best form of exposure through narration. All human
knowledge unveils through narration, because it is one of the human being's fundamental

functionsto tell the world as he experiencesiit.

6.7.2 Task-cycle
In this phase, the students read the text to confirm their predictions made in the pre-task
phase. They, then, do the task on their own or in pairs/ groups, using whatever language
they want, in order to solve a problem, or explain an experiment, etc.

The students will have in the end to report the task they did to the whole class in the target

language i.e. English, and compare their results.
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6.7.3 Language Focus
Willis (1996:38) dividesthis cyclein two parts: ‘Analysis and ‘ Practice.’
- In*Analysis, the students examine and discuss specific features of the text.
- In ‘Practice’, the teacher conducts practice of new words, phrases and patterns

occurring in the data, either during or after the analysis.

In this research, ‘Language Focus' is the most important phase of the framework and it
represents the second condition for language learning i.e. ‘Instruction’” mentioned in this
chapter.

This phase of the framework is relatively new in language teaching. It is used to raise the
students' awareness by showing the different language features occurring naturally in the
text. It is also narrowly linked to the research work done in ‘Chapter Five' and which

provided a solid foundation for the description of language use in biology.

The computational analysis in ‘Chapter Five' was done with the purpose to be used in this
phase. For Willis and Willis, the ‘Language Focus phase’ helps students to explore
language, to develop an awareness of aspects of syntax, collocation and lexis, to help them
systemise what they have observed about certain features of language, to clarify concepts
and to notice new things. (1996:58)

The computational analysisin ‘Chapter Five / Section 5.5 unveiled the different language
features often used in biology texts. These features are:

- Nomina Compounds,

- Tenses (mainly The past simple, the perfect tenses, the simple present, etc.),

- Prepositions,

- Adjectives (including participles),
Affixes and suffixes.

These items should be focused upon because, not only were they found to be frequently
used in biology texts (through computational analysis), but the students also stressed the
importance of these itemsin the questionnaire answers.
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Li and Pemberton (1994:184) in (Thurstun and Candlin, 1998:268) point out that tertiary
students do not necessarily find discipline-specific technical vocabulary difficult, “rather,
it is the vocabulary with a middle frequency of occurrence across texts of various
disciplines that students find most problematic.” Nation (1990) refers to this range of
vocabulary items as ‘academic vocabulary.’
In the ‘Practice’ part of the ‘Language Focus phase, the teacher sets some language-
focused tasks, based on the text that the students have read. Examples of tasks to be
included in this phase would be:
a) Read the text and find NCs of the type N + adjective + N, N+N+N, etc., and say or
explain what the NC means (i.e. use of disambiguation)
b) Find al the verbs in the simple past form. Say which refer to past time and which
do not.
c) In this research, ‘Practice’ will be mainly based on ‘concordancing’ because the
latter gives you a way of seeing patterns in language in use that would remain

hidden under other circumstances.

Tasks should be developed with the underlying principles that:
- Students need to be made awar e of why they are being asked to perform tasks;
- Ensurethat students adopt an active role in task-based |essons,
- Encourage students to take risks;
- Ensurethat students are primarily focused on meaning when they perform tasks;
- Provide opportunities for focusing on form;
- Require students to evaluate their performance and progress.(Ellis, 2003:276-278)

We may say that the above teaching framework has been initiated and exposed in order to
be used later in a suggested teaching lesson for biology students.

Thus, and following Willis's teaching framework, we suggest the following way of
exploiting the selected teaching text in class.

Students are divided in pairs or groups of three or four. The teacher will organise a kind of
competition, in time and number of items found, between these groups. When it happens
often enough, it could be evaluated in the form of a ‘ continuous assessment’ that would be
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more efficient and learning made more rewarding than the traditional term paper for the

routine pass mark unique administrative obsession.

6.8 Willis's Teaching Framework to beimplemented in class

6.8.1 Pre-task phase
The teacher gives the students the title of the article only, in our case we suggest one of
the text of the corpus under the title ‘Hypercholesterolemic Responses in Rabbits to
Selected groups of Dietary Essential Amino Acids' (by Elzbieta M.Kurowska and Kenneth
K.Carroll, 1994) together with table 2 below (as published in the original text / Appendix
E)

HYPERCHOLESTEROLEMIC ESSENTIAL AMINO ACIDS 367

Seriin total ‘wid LDL cholestérol conceiitratiotis and m u] mm faa uperhnmmi diets!

A Senirh’ total” 1 ho) A o fnitial Weight Food
Diet . cholesterol cholesterol weight gain consumption
mmol/L g ! g/d

Experiment 1 .

V14.7% amino acids (6) 228 + 0262 1.26 t 0. 18' 1630 + 45 12 + 2b 68 + 4b

45%2 Lys Leu Me Met Thr (6) 551 + 0.26° 4.40 + 0310 1610 £ 70 3118 43 + 33

1 45% Lys Leu Ile Met Val-. (5} . 595+ 116D 491 + 1145 1670 £ 40 -5 1128 42+ 3%

! 45% Lys Leu Met " {5} 598 + 0.62b 4.47 £ 0.54% 1630 + 30 0t28 37 + a2

' 45% Thr His Phe Tip Cly  (6) 365 £ 041° 297 + 031° 1640 + 50 13 £ 2P 64 + 2b
Experiment 2 ‘ :

14.7% amino acids . 8) 3.00 £ 0.41° 204 £ 0368, .. 1580 + 30 11+ 3P 71470
| 45% Lys Met (6) 778 £ 111 6.36 + 0.91° 1600 + 25 -4 22 32 7%
! 45% Lys Leu (s} 4.60 £ 0.70° 3.65 £ 0.65% 1600 + 40 4+ 3b 49 + 4b

45% Leu Met (5} 466 + 0.36 357 £ 0.89% 1610 + 60 7+2b 41 + 4b

Values are giver ay nexnis & sem. Numl hid _tabbits per group is shqwn in parentheses. Results were obtained after 3 wk of feeding.
xent in a colnmh wi Merem supetscripts are sighificantly different (P < 0.05}.

Values for each
2Amino acide m&d it_:lévels to 4 45% casein aming idd diet
S - 2 EERE :“:

and asks the students to:
a. Predict the content of the text.

The pre-task phase is used as the introduction to the topic and task, where
students discuss among themselves (in pairs or groups as stated before) to

predict the content of the whole article.

Students predict or attempt to reconstruct the content on the basis of given

clues from part of the text, without having read or seen the whole.
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b. Write 4 or 5 questions and ask themselves if they are likely to be answered
in the full text. Later, they see how many of their questions are answered.

c. Match textsto visuals. when a description of an experiment is accompanied
by diagrams, pictures, etc., the teacher could jumble either the text or the

visuals.

In this phase, we can use some ‘traditional’ exercise types for brainstorming and bring
them into harmony by introducing them into the classroom as exploratory and

collaborative tasks, asit is done above.

6.8.2 Task-Cycle
In this phase, tasks are also set by the teacher. The students are given one task or more
depending on the purpose to be achieved.
After giving ‘the title of the text together with Table 2' in the pre-task phase, ask pairs or
groups of students to do the following suggested tasks :

TASK 1 : Write down 5 questions you would like answers to.
- Teachers should give students a few minutes to write their questions.
- Students then plan a brief report to the whole class to compare their different
predictions.
- Pairs (or groups) tell each other the questions they thought of and discuss possible
answers.
After the report phase (as long as the teacher does not give away the correct answers), the
classwill naturally want to read the piece again to see who remembered the best and whose
first impressions were the most accurate (or the most inadequate, sometimes even strange).
Strange answers may make classroom situations very enthusiastic, because of funny or
weird propositions. It may even become a game whereby the teacher may encourage
improvisation, role-playing and al forms of creative activities that usually students

appreciate because it appealsto their capacity to initiate original propositions.

Being science students, these activities reconcile them with the scientific principle that
discovery and invention are always preceded by intuition and dream that is imaginary
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venture. “Telling stories, about ourselves and about others, to ourselves and to others, is
the most natural and the earliest way in which we organise our experience and our
knowledge.” (Geertz, 2000: 193).

After the report stage, students are given the whole text to read once or twice, to see how
close / strange their predictions were. Students read again the whole text in order to find
how many of their questions got answered ( 5 out of 5, 4/5, 3/5, etc. or none.)

The teacher gives general feedback about the performance of students.

Task 2. Memory Challenge

The teacher sets the second task which is ‘memory challenge.’” S/He also has to divide the
classin two groups:

GROUP 1: Pairs turn the text over and are asked to list the five important stages of
‘Materials and Methods Section’ of the text under study (which are. Animas, Diets,
cholesterol analysis, Analysis of plasma Ketone Bodies and free fatty acids, and Statistical
Anaysis).

GROUP 2 : will have to report the different results got from the experiments held in the
section ‘Materials and Methods.’

Planning and Report

Once the students finish the task, they report the answers to the whole class. The teacher
encourages but does not reveal solutions. Finally al students read the text again to check
what they have written and see which pairs / groups remembered most. The teacher gives
general feedback about the students’ performance in task 2.

Asitisnoticed above, it is the learners who should be doing the work. The teacher’sroleis
that of afacilitator or guide, to help students process the text for themselvesin order to do
thetask. When there is competition or contradiction between the groups, the teacher

becomes a moderator or / and areferee.
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After the students finish reporting task 2, the teacher gives a summing-up or evaluation
session about the whole students' performance in TASK 1 and TASK 2 before focusing on
language.

The final phase in the task framework is ‘Language Focus with its two components
‘Analysis and Practice.’

‘Language Focus gives learners the opportunity to have a closer look at the different

language forms used in the text and also to see how language functionsin context.

McCarthy and Carter (1994:194) see “task-based approaches as lending themsel ves best to
engagement with the discourse process.” Therefore, we believe that the ‘task-cycle’ is
important for our learners (as non-native speakers of English) because it helps them to
process texts quickly and efficiently:
a) quickly: because learners should focus on important information instead of a word-
for-word reading, and
b) efficiently: because the information should be targeted i.e. restricted to the
immediate scope of the theme necessary for our learners to construct their

reasoning process.

Through these tasks, learners use the target language in order to achieve an outcomei.e. to
process texts efficiently. They do the task, exchange meanings and ideas, write these ideas,
present them orally to the class and discuss them among themselves. Each pair / group tries
to explain HOW or / and WHY they have included such ideas.

It is only by going through this whole process that we can call the above exercises as
‘tasks considering the definition of ‘task’ given by Willis and Willis (1996:53) and which
was hence used in the present research, i.e. a “task being a goal-oriented activity in which
learners use language to achieve a real outcome.”

6.8.3 Language Focus
As stated previoudly (in * Section 6.7.3 / Language Focus'), this phase is important because
it brings to the fore the lexical and grammatical features that constitute the whole text i.e.

the discourse of biology.
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The teacher should do atext analysis beforehand, to find out what lexical and grammatical
items are widely used. S/He should, then, develop different tasks based on these used
features. This way the content of the lesson will be based on empirical evidence rather than

on intuition - as was done by teachers previoudly.

To come back to the text under study “Hypercholesterolemic Responses in Rabbits to
Selected groups of dietary Essential Amino Acids, 1994”, the analysis done manually
revealed the following features.

The text is divided into (and so are the other texts of the corpus used in ‘Chapters Four’
and ‘Five’) into these parts: Title - Name(s) of author(s)- Abstract - Introduction -
Materials and Methods - Results and Discussion .

The overwhelming features used in the text under study are:

- NCs forming collocationsin most cases,

simple past tense,

participles,

prepositions, and
- modals.

6.8.3.1 Nominal Compounds
The most striking feature is the use of biology terms in the form of NCs, and these in turn
form collocations most of the time. This result confirms the first findings of what
constitute biology discourse referred to in * Chapter Five.’

The manual counting shows that the length of the NCs, used in the text under study, varies
between 2 noun NCs and 5 noun NCs. The whole text contains:
- 34 examples of 2 noun NCs (base pair, plasma cholesterol, blood samples, animal
proteins, plant proteins, ketone bodies, etc.);
- 12 examples of 3 noun NCs (plasma ketone bodies, blood cholesterol

concentrations, plasma cholesterol concentrations, etc .);

- 5 examples of 4 noun NCs (casein amino acid mixture, casein amino acid diet,
etc.)
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The above examples are not only NCs as such, but they form collocations where for
example ‘base’ always collocates with ‘pair’, ‘ cholesterol’ collocates with * plasma
or ‘blood’, ‘casein” with ‘amino acid’, etc.

- 1 example of 5 nouns Nc (soybean protein amino acids, where ‘ soybean’ isitself a

NC formed of 2 nouns *Soya and ‘bean’)

The figures above show clearly the much higher use of NCs in biology discourse as
professional reading i.e. journal article. This is seen as a problem for an Algerian
undergraduate L3 / L4 reader trying to read the literature of his speciadist field, who has
been used to reading only general and simple English texts. This problem is mainly due to
the fact that the linguistic form of NCs is rarely used in Algerian readers'L1
(Arabic/Berber) and if used, it reads differently from English, and is absent in the Algerian
readers L2 (French). For example, in French, we say ‘ concentration de cholesterol dans le
sang for ‘blood cholesterol concentrations’, and ‘échantillons de sang’ for ‘blood
samples, ‘flux de génes for ‘geneflow’ etc., where ‘de’ meaning ‘of’ is aways used.

In Arabic, we also use prepositions, and we say / 3 & Jsad Sl gla,l /o for “blood
cholesterol concentrations.’

For reasons explained above, it is important to deal with NCs in the biology course by
developing different tasks to help learners understand how the English language functions
in context. Unlike the native English reader, the non-native reader, in this case, the
Algerian undergraduate student has not internalised the set of recovery procedures that
would help him, once transferred, operate on English NCs (Williams, 1984:146).

The other features present in the text under study are grammatical structures.

6.8.3.2 Grammatical structures
- The smple past (Active and Passive voice), participles and modal verbs are al
interrelated areas of English grammar. Thelir introduction in the course is not based on
tradition or intuition, but rather on empirical evidence (as these were found out in the text
and were counted). The high frequency of such items in speciality texts is important to
some extent, but what is more important is rather to find out what there might be

interesting. This could be answered by the different tasks to be done by the learners.
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In the text under study, the figures of the use of the simple past are as follows:
e In the section ‘Abstract’, there are 2 examples of the simple past passive and one
example of the active form;
- In the *Introduction”, there are 18 examples of simple past active and 10 examples
in the passive voice;
¢ In the section “Materials and Methods’, there are 26 examples of simple past
passive and 5 examples of simple past active;
e In the ‘Results’ section, there are 16 examples of the simple past tense/active
voice together with 1 example of the past perfect tense/active voice e.g. animals fed
the lysine... diet had already produced significant elevation of serum cholesterol,
and 6 examples of the simple past passive;
e Inthe “Discussion” section, there are 18 examples of the simple past / passive and

18 examples of the simple past / active.

The total use of the simple past in the text under study is 62 examples of the ssmple past
tense/passive voice , and 56 examples of the simple past /active voice, with a higher use of
the simple past tense/passive in the section ‘Materials and Methods’, as scientists are more
concerned with ‘what an experiment consisted of’ and ‘how it was done’, rather than with
‘who did it’.

The present ssimple tense is also used but with less frequency. It is used once in the passive

voicein the ‘ Abstract”.

In the ‘Introduction’, there are two examples of the present tense / active voice, and two

examples of the present tense / passive voice, used in the first paragraph only.

In the ‘Materials and Methods’ section, only the simple past in both forms (Active and

Passive) is used.

In the section ‘Results, there are two examples of the present tense / passive voice, and

one example of the present active. These are used only in the first sentence of the section.
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In the last section ‘Discussion’, there are ten examples of the present tense / active voice
represented mainly by the verbs (show, indicate, etc.), and three examples of the present
tense/ passive voice.

The figures above give the total use of 8 examples of the present tense / passive voice, and

13 examples of the present tense/ active voice in the whole text under study.

The other grammatical feature in the text is the use of ‘moda auxiliaries. Modals
constitute one of grammatical problem areas in Teaching English as a Foreign Language.

- Themodals used are mainly ‘can’ in its active voice (1 examplei.e. On the basis

of our present and previous results we can, therefore, attempt to rank essential

amino acids...), and

5 examples of ‘can/could’ inthe passive voice asillustrated below:

- Plasma cholesterol concentration can be altered by changing...;

- The hypercholesterolemic effect of animal proteins can be attributed to their
generally higher content of essential amino acids,

- Our results show that an even more pronounced hypercholesterolemia can be
obtained in rabbits by...;

- This rather weak ketotic response could ssmply be induced by an increase in the
catabolism.

There is also one case of the modal ‘may’ in the active voice e.g. This may occur directly

via high postpandria plasma concentrations.

These findings correspond to Butler's. Butler quantified the uses of the modal verbs in
each of the IMRD sections of 12 texts (consisting of 2 journal articles and 2 textbook
extracts) from the subject areas of Botany, Anima physiology and Physics, and found
differing levels of density. This, he theorised, could be related to function:
- intheintroduction, the writer informs the reader of what can be expected in the rest
of the text, and therefore will/shall are frequently used,;
- intheresults sections, the use of could refers to what was or was not possible to do

in the experiments;
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- in the discussion sections, claims are made about what is legitimate to conclude,
what may or must be the case.(Butler, 1990 in Thompson, 2000:148).

Last, but not least, isthe use of participlesin their two forms (present and past).

- Participles (or participial adjectives)
Another major sub-class of adjectives can be distinguished by its endings —ed or —ing, i.e.
participial adjectives. A number of participles in —ed and —ing are frequently used as
adjectives, both in general English and E.S.P. These could be a one-word adjective, e.g.
amazing/amazed, interesting/interested, or compound adjectives, e.g. a hard-working
student, a left-handed student, time-consuming, time-saving.
We should also refer to the function of these participles and notice the difference in
meaning between such pairs as:
“The thing that excites you is exciting (i.e. the active participle)”; and “The result is
that you become excited (i.e. the passive participle)” (Allsop, 1988:74).
Another example: “This story-teller is so fascinating that anybody listening to him grows
fascinated.” (Malavieille et a., 1999:76).

Participles (or participial adjectives) are important to deal with in the biology class because
they are overwhelmingly used:
1. withNCs, eg.
remaining essential amino acids (present participle);
unbalanced amino acid diets (past participle);

2. todescribe different scientific phenomena, e.g.:
- amarked elevation of serum total ...;
- observed differences/ observed changes,
- semi-purified diets;
- various combinations of amino acids compared with plant

proteins;...
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Participles in their two forms need to be introduced in class and explained to Algerian
students who, as non-native speakers of English, cannot draw the difference between the -
ing and -ed forms of participles, e.g.: ‘diets containing mixtures 2-8', as compared to,
‘mixtures 2-8 contained in diets...’

These forms are actively used in the speech and writing of the learners, but are often used

incorrectly.

The above features, drawn from the authentic text under study, represent impediments for
scientific text processing to Algerian students. Therefore, they need to be introduced and
explained in class through different tasks. In the language focus phase, the teacher should
devel op tasks that deal with the items mentioned above (be they lexical or grammatical) to
explore their meaning and interpretation. For the purpose of tasks at this phase, it was

thought useful to use * concordancing'.

6.8.4 Computer Concordancing
Computer concordancing is used in this research for materials production, and it is
introduced as a “way to help students develop their own skills for interpreting texts.”
(Kowitz and Carroll, 1991:135).
Besides the main reason given above, other reasons are taken into consideration for using
concordancing in the classroom. These reasons, taken from Kowitz and Carroll, 1991:137,

are summarised as follows:

a) Concordancing makes a text more accessible, by focusing attention on specific
elements, rather than confronting the student with the whole text. The main features
for study are selected for them (by the teacher) without the student having to extract
them from the whole mass of text;

b) Using concordancing encourages pair / group work as the objective is to take a set
of concordance output and divide it up between groups or individuals.
The fact that each student has a specific task encourages an investigative approach
and promotes development of students’ interpretative skills.
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c) Asconcordancing lends itself easily to subdivision, thus creating a set of individual
or small group assignments, it is thought to be the appropriate methodology for
large classes. It gives each student the chance to participate in class as the given

individual tasks in each lesson encourage individual participation.

Having given the reasons for using concordancing, in the following part, we shall describe

the preparation of the materials for concordancing.

6.8.4.1 Stepsfor the preparation of concordance materials
The preparation of materials for concordancing follows necessary steps after having
scanned and edited the texts in a computer-readable form (as explained in ‘ Chapter Five /
Section 5.2).
These steps are:
- Selecting the items to concordance;
- producing the concordance; and

- editing the output.

i) Selecting itemsto concor dance
It is the teacher’s duty (after the students’ consultation) to find out what items need to be
focused on and selected. The selection varies from text to text, and from actually what the
students need to know i.e. What items, Which principle, etc. needs to be made clear and
explicit.

In this research, the main items to be focused on are those elements already listed in this
chapter, e.g. NCs, participles, prepositions, etc. which were found to cause problems to
students for text comprehension and which were also very frequently used in biology texts.
The concordance lines do not themselves solve the problem of difficulty, but it is through
the tasks that the students are asked to do, that we hope to bring explanation and make the
difficult items clearer.
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ii) Producing the concordance
The items to be concordanced are selected by the teacher focusing on whatever item she
believes is relevant to whatever point ghe is teaching. These items could be key lexical
items, or features of a structural or rhetorical patterns (in this research, different examples
of concordance of NCs are given in ‘Chapter Five'). Once the items to be concordanced
have been selected, the teacher uses a concordancer to extract all the occurrences of that
item or pattern and develop tasks accordingly, so that students can explore meaning and

interpretation.

Example 1 below gives a few concordance lines of the node ‘blood’ from the biology

corpus.

*pblood
study, the protocol for  blood  sampling was similar, but
bodieswere analyzedin blood samples collected in heparinized
theregulation of local  blood flow and electrolyte transport
have variable effectson blood  cholesterol concentrations. In ...

The concordance lines of the selected items are of the ‘Key Word In Context’ (KWIC)
type. It consists of the key word in the centre of each line (represented by an asterisk) with
context to each side of it. With ATA programme, there are four words preceding and four

words following the KWIC, as shown above.

Also, if concordance lines are not clear enough to help students explore the meaning of the
item under study, students can look at the surrounding text - the larger context (that is the
sentence or the paragraph where the item is used) on the computer by clicking on ‘view

context’ from the ATA menu.
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iii) Editing the output
After the selection and extraction of different occurrences of that item are done, we should
edit the output by putting off unnecessary items (hapax legomina i.e. one occurrence in
each 10,000 words).

The steps described above are necessary for the language lesson production as they form
the basis for the development of tasks. Therefore, as part of the ‘language focus phase’
(described previously), the following tasks can be included in the lessons.

Tasks for the three items (NCs, participles and prepositions), that are frequently used in the
corpus, and that present impediments for the students' text comprehension, are developed
below.

6.8.4.2 Procedure
After reading the whole text (suggested for study and which title is given in the pre-task
phase), the following tasks are proposed:

- Nominal Compounds:
The teacher divides the article into different paragraphs and give each pair / group a
paragraph and ask them:
a) To locate each of the NCs in the paragraph and turn the compound into a
paraphrase, or,
b) to recover the meaning of each NC circled (by the teacher) in the paragraph by
writing its expansion in the margin (using word order as a means of disambiguating
i.e. to use the principle of right-to-left tracking).
c) Students can also be asked to form NCs.
Teacher gives the students phrases and asks them to turn them into compounds with the
following instruction:
“Turn the following phrases into compounds’ , examples:
The concentrations of cholesterol in blood,;

A diet based on amino acid of casein; etc.
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d) A trandation exercise
Give the students noun groups in Arabic and / or French and ask them to translate them in
NCs in English. The am from such an exercise is to check whether the students have

internalised the process by which we form and read NCs in English.

e) Concordancing:
The teacher gives concordance lines and asks students to find out the meaning of the
feature by looking at the surrounding text (the co-text).
For this task, we need two or three computers in the classroom because it has often been
stated by ministers, Heads of different institutions, etc. that “to teach foreign languages,
we need adequate teaching materials’ (Pour enseigner les langues étrangeres, il faut
disposer de moyens pédagogiques adéquats). Because English is seen by the Algerian
authorities as the necessary foreign language (see ‘ Chapter One’), the government should
therefore provide the necessary resources.
Another possibility would be that the teachers can simply bring concordance printouts (in
the form of handouts) ready to be used in the classroom. The students will first analyse
lexical and / or grammatical patternsin examples of the itemsin a set of concordance lines,
and they then compl ete tasks related to these items.
Some sampl e tasks using concordances in teaching English could be of the types:

- Sentences with gaps;

- Putinorder;

- Findtherule, i.e. deductive teaching;

- Explore differences between forms and /or functions of words,

- Look at synonyms and see how much overlap thereis;

- Examining texts for cohesion, etc.
- Thetask

The teacher distributes a copy of the concordance of the item (that s/he believes it to be

relevant to a point s/he is teaching), and explains to students how to interpret it.
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The teacher assigns each student one or more of the items to prepare. Students (depending

on the class size) can have one item each to prepare or they may share (if there are more

students than items).

As an example, the teacher distributes concordance lines of the node ‘BLOOD’ (given
below) and asksthe studentsto list all theitems that collocate with it.

[

From the concordance lines, we notice that the node ‘blood’ collocates with ‘ samples’,

‘pressure’ and ‘flow’, thus forming 2 noun NCs (* blood samples’, ‘blood pressure’ and

W W W
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Figure6.2: Selected

‘blood flow’).
It al'so forms 3 noun NCs (‘ blood pressure control’, * blood pressure regulation.”)
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* 14 pressure 2 and
* 2 samples 2 controlB
* 1 Haloperidel 2 or
* 1 cholesterol 2 was
blood

Blood samples were taken from

blood pressure control has been

bleoed sampling was similar, but

blood pressure did not change

blced pressure significantly in an
bloed pressure; measursment of blood
blood pressure regulation (Margelius, 1
blood pressure was frequently noted
bleod pressure.

bloed samples collected in heparinized
blood flow and electrolyte transport (
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blood pressure increases slightly. Thisél
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bleod flow,8 epithelial restitution and i
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concordance lines of the node blood

In sevi:

The student’s individual task is to decide what meaning the node ‘blood’ has in their

example(s), and to present the explanation oraly to their mates.
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Thistask is considered as a grammatical / stylistic exercise as well as an interpretative one.
As such we prepare the students with this specific lexis.

- Participles (or participial adjectives)
The teacher and students first discuss the formation of participles, and give their
own examples of how participles work and what functions they perform. The
teacher writes these examples on the board to dlicit the formation and placement of
the participles in a sentence. This acts as a structural review and prepares the
students for the next task.

Another possibility could be atask example of ‘Find the rule’, that rather than tell students
a particular rule, teachers can give students a set of concordances and ask them to discover

what rules can be deduced from the evidence.

- Thetask
The teacher can use some of the traditional exercises such as multiple choice

guestions (to choose between —ed or —ing endings) or cloze exercises.

e S/He may select a passage from a scientific article dealing with the students
gpeciality and put blanks in this passage and then ask the students to complete the
passage with the appropriate form of the participles (-ed or —ing).

e Re-ordering the | eft or right context

To increase the students understanding of the position of these participial
adjectives in sentences, concordance output can be used as gap-fill and / or
matching-up exercises.

Using a word processor, the teacher can delete for example, right or left collocates

of anode, and ask the students to supply these.

The node ‘cells' has been selected from the corpus for such atask.
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*cells
human embryonic kidney 293 cels ............ (transfected) with APP 695...
parameters of cl 19A céls ........... (cultured) on HAHY Millipore ...
derivatives secreted by sf 9 cels ....... (infected) with baculovirus expressing.
N e (cultured) cells, the APP secretase isnormaly ....;
Microsomes prepared from COS-1 célls ............. (tranfected) with ....;
.. then examined the ................... cells  toidentify thecelular (transfected)

(The correct answer of the word deleted i.e. the appropriate participial is given between

brackets in this research, but it should not be given to students before doing the task in
class)

e The teacher can also give the participia in itsinfinitive form and ask the students to give
the—ed or —ing forms.

*protein
kallikrein with the (bind)  protein in both humans and
sequence of the (purify) protein and by sequence comparisons
segment of the (trandlate) protein sequence from the cDNA
asthat of the protein (purify) from rat sera
for comparison, a protein (immunopurify) from rabbit kidney
a 26 428-Daacidic protein whose (derive) amino acid

e The exercise can adso be lexica, i.e. the students can be asked to supply al the
adjectives that might modify the node ‘protein’ and that they already know, and then
compare their information with all the adjectives that they can select from the concordance
lines.

The most frequent adjectives in the concordance lines that are used to describe the node
‘protein’ are: mature / microsomal /translated / binding/ derived/ purified/ encoded/ etc.
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e Another exercise can be grammatical. In the concordance lines of ‘protein’ the teacher
can highlight for example, the following words ‘showed / called /encoded’ and ask the

students to determine whether these are ‘verbs' or ‘participias.’

*protein
Furhermore, the rK10 protein showed the same molecular
Part of alarger protein called theamyloid protein
Are conserved in the protein encoded by rklk10. The...

- Prepositions
What preposition(s) is/ are used before/ after the node ?

Task 1. Give the node and ask studentsto fill in the blanks with appropriate prepositions.

Thenodes*dna and *cells are taken as examples.

*dna

06-methylguanine (in) .... thetemplate DNA  strand have been carried ...
reaction (with) ....all the DNA present as an enzyme-DNA
DNA iscatayzed (by) ...... DNA polymerases (with) ........ speed and
Molecules are bound (to) ....... DNA.
When the DNA was digested (with) ....... BamHi
Synthesis (of) ...... the DNA Primer-Templates
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*cells
the mucosal solution and cells were assayed ....... (for) cAMP ...
cultivated the cels ... (on) porous-bottomed dishes ...
activity of the cells was not affected ...... (by) ...
.The cells weredeproteinised ...... (by) ice...

(The correct prepositions are given between brackets)

Task 2: Can you identify the missing keyword in each of the following printouts ?

The reverse of Task 1 procedure is to ask the learner to supply the keyword itself. A
concordance output can be turned into a gap fill exercise by ssmply deleting the
keyword. This can be done without a word processor (a bottle of correcting fluid

will suffice).

- Modals
Modals which have been explained in class and focused on, because of their frequency in

biology discourse, could also be dealt with in different activities.

e Students could be presented with selected concordance lines (or short paragraphs from
the whole article) in which the modal verbs are blanked out, and their task would be to

decide which modal(s) suit(s) the blank and what function(s) they perform because of the

context.

e Teachers could also provide students with selected concordance lines (or short

paragraphs from the article) containing the appropriate modals, and ask students to express
the function of these modals.

e Another activity (suggested by Thompson, 2001:202), that could relate the use of the

modal auxiliaries to specific rhetorical sections of the text-genre used by biologists, would
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be the matching of selected concordance lines into rhetorical section categories, such as
‘Introduction, Methods, Results or Discussion’ referred to in the previous chapters and
explained in ‘Section 6.8.3.2 / Modals.” These activities are designed for advanced

students.

Specialists are also exploring other ways in which web technology can be effectively used
in grammar teaching. Much of this technology is still being developed. A main advantage
isthat Web Projects such as the IGE (Internet Grammar of English) are available to anyone

who has access to the Internet.

According to the authors, IGE is an online resource which aims to describe English
grammar mainly from a traditional viewpoint, but making use, where appropriate, of the
insights of modern theoretical work. IGE is intended for those who want to learn about
English grammar (or improve their existing knowledge of it) through self-study, but is not
aimed specificaly at learners of English as a Foreign language. Another possible audience

are teachers and researchers.

6.9 Final tasks
At thefinal stage (at a much advanced level, in semesters 6 and 7 of the D.E.S programme,
i.e. after students have dealt with the different traditional and more technological tasks e.g.

concordancing), we can suggest tasks on problem-solving.

These tasks should be prepared jointly by the language teacher and the subject-speciality
teacher, and could be considered as real ‘sample community tasks (Leaver and Willis,
2004.40).

Students in groups work through real world problems with the goa of learning how to
apply and synthesise biological concepts and principles, find and evaluate biological

information, and communicate ideas and information about biology to others.

The problem-solving tasks, integrated with other class activities, such as the ones
suggested previously, will provide the opportunity to develop basic skills and

understanding of content.
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The content objectives include an understanding of basic biology concepts related to: -

structure / function relationships in plants and animals,

- adaptation and homeostatis,

- biodiversity,

- relationships between organisms at the population community level,

- relationships between organisms and their environments at the ecosystem level,
and

to evolutionary biology. (as suggested in BISC-208 syllabus, 2000:2).

The aim from learning these concepts and their related principles is to guide the students

thinking in away that prepares them for more advanced study in biology.

6.9.1 Suggested areas of problem-solving for Algerian biology students

Based on the biology course syllabus at university level, problem-solving tasks may be
given to studentsin the following aresas:

- plant reproduction,

- plant physiology,

- plant and animal diversity,

- population and community ecology,

- HIV and the Health Care (Immune system responsesto viral invasion, etc.).

For further practice, when / if the Internet is available, both students and teachers are
advised to use web-sites dealing with Problem-Based Learning (PBL) such as
http://udel.edu/ deallen/208syll.htm, where they can get a list of problem-solving areas

from which they can choose.

6.9.2 Biology problem assignments
Assignments will be given to the class that will assess understanding of major concepts.
These assignments may be individual or group, depending on their complexity and/or
difficulty. They will consist of either a written summary (1-2 page essay) or of a quiz on
the most important concepts introduced by the problems.
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Group and individual assignments related to each problem, oral presentation, and group
evaluations will provide the opportunity for the students to demonstrate the progress they

have made in reaching both the content and the skills objectives.

6.9.3 Evaluation
The evaluation of such tasks should be:
a) joint-evaluation by the language teacher and the subject-specialist teacher
The language teacher should not focus too much on language errors, etc., but on how
successful the students understanding was (reading) and communicating the message
(writing). The subject-specialist teacher should focus on how much content has been

grasped and the efficiency of the solutions suggested.

b) Evaluation of Individual Performancein Groups
Individual performance in the group will be assessed in writing by both the teacher and by
each group member. Students might also be asked to evaluate their own performance as
part of this process. These evaluations will be done once during the semester, and can

Serve as a continuous assessment.

6. 10 Testing

The current practice of testing students in the English component at the ‘Biology
Department’ is done through exams. Testing at the * Department of Biology’ is done twice
a year (2 main exams) together with 2 make-up exams (one in June and another in
September), following the administration exam timetable.

The exam procedure of the English component is that the teacher gives the students a short
text in English (an ESP concocted text, not an authentic one), and ask them to answer some
comprehension questions.

What we would suggest in this research is that students be assessed through formal exams
(E.M.D ‘Epreuve de Moyenne Durée’, following the administration requirements ‘ Section
6.10.1"), and through continuous assessment for the tasks they do in class or as homework
(‘Section 6.10.2')
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6.10.1 Exams
There will be 2 exams of 2 hours each, given throughout the year, on the dates specified in
the course schedule. The exams of the English component should be prepared jointly by
the language teacher and the subject-specialist. They will cover some aspects of their

subject-speciality that they have dealt with in biology lectures and |aboratory sessions.

It is generally agreed that similar activities should be used for testing as for teaching, and
that topics for achievement tests should be familiar to learners. In other words “test
methods and inputs should be closely linked to teaching and learning experiences.”
(Leaver and Willis, 2004:36).

The main objective of these exams would be to assess the students’ ability to understand
texts in English and express themselves in writing with some reasonable accuracy, and to
solve problems related to their field of study.

Both exams will be amix of :

- essay questions (that will examine the students' knowledge and understanding of
content, their ability to synthesise concepts, and the ability to build convincing
evidence to support an argument); and / or

- one or two short problems: the exam questions about the short problems will focus
on the process of working through the problem (such as identification of learning
issues); and / or

- information transfer tasks (anayses of graphs, tables, pictures of plants/animals,
etc. that are common themes to both lectures and laboratory work).

The purpose from information transfer tasks is “to measure an ability to recognise
information relevant to an established purpose or need.” ( Douglas, 2000:203)

6.10.2 Continuous assessment
Teachers can also consider the problem-solving tasks done in class (or as homework) by
giving marks or grades, and use them as a continuous assessment, especially when students
do well.
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6.11 Conclusion

It is hoped, in this chapter, that we have managed to reach the research objective i.e.
developing a teaching methodology for Algerian undergraduate students to read scientific
texts quickly and efficiently.
We suggested Willis' s Framework with its three main cycles:

- Thepre-task,

- Thetask, and

- Language Focus.
This framework (which tried to apply the task underlying principles listed in *Section
6.7.3.") was then supplemented with the different proposed tasks and activities.
These tasks and activities were ranked from easy (i.e. predicting text content, information
transfer, concordancing, ...) to difficult (essay writing dealing with the subject-speciality

topics and themes.)

Some pedagogical recommendations were also given to teachersi.e. to develop ateaching
programme and activities in collaboration the subject-specialist, to refer to some Internet
websites and adapt the possible propositions on how to develop students’ reading. The
chapter ends with some suggestions for the evaluation of the different tasks and activities,

aswell astesting students on the English course.
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GENERAL CONCLUSION
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GENERAL CONCLUSION

As stated in the * General Introduction’, the primary motivation for this study is pedagogic.
The aim is give a full description of the situation of teaching English to biology students
and to achieve aricher understanding of the nature of texts read by these students, in order
to bring improvement in the English course tuition.

The previous chapters have given us an opportunity to deal with the teaching / learning of
English in a particular university discourse community; and to anayse the scientific

discourse used by this community.

The research questions raised in * Chapter One' have been answered throughout the present
research. With reference to the first question which asks. “How is the discourse community
under study organised in terms of teaching / learning practices ?’, the investigation carried
out throughout this research showed that the biology students need to develop their reading
skill in the English language, the latter being socially significant in the effective and
efficient conversion of non-members into active members of the target discourse
community. However, teaching English to science students is not an easy task for both
language teachers and subject-specialists as was explained in ‘ Chapter Three.’

The study of the teaching / learning situation, through the teachers and students
questionnaires, revealed that it is confined to the study of ‘some’ texts written in English
followed by some comprehension questions. The English course is seen as ‘Question /
Response / Evaluation.” Thus, the teacher’s role seems to be that of asking questions and
evauating students answers; and the students' role seems to be that of answering the
teacher’s questions in writing. No interaction and no real communication seem to take
place in the teaching classroom.

The suggested methodology in this research tries to put forward a more dynamic and
interactional teaching / learning Situation in which learners develop their linguistic
competence by finding out the language items (lexis, grammar, etc.) and concepts related
to their subject-speciality in order to become more independent (from the teacher) in using

English language source material.
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The teaching methodology was suggested with the aim to bring some improvement in the
English language classroom, and more interaction between the teachers and learners, and
between learners and their peers, as all these members form a discourse community.

This language teaching improvement is mainly represented in the introduction of Willis's
teaching framework and the development of specific tasks for biology students. The tasks

follow some progression from easy to more difficult ones.

With reference to the second question which asks, “How does the English language
function in extremely specialised texts ? The element that was introduced in the suggested
teaching methodology is the use of authentic materials (scientific texts) and their analyses
(manual and computational). Both analyses showed the most frequent features used in
biology discourse and explained the complexity of such features to non-native students of
English. As far as lexis is concerned, the study focused on ‘lexica density’ and
‘grammatical metaphor’ i.e. biology lexis represented in the form of nominal compounds
(NCs). For the grammatical features, the study focused mainly on the use of tenses, voice

and modals.

These analyses illustrate how quantitative corpus research, can have direct implications for
pedagogical practices. Additionally, these corpus anayses have been used to describe more
complex patterns, and patterns that would remain hidden while using other analyses.

The investigation of lexico-grammatical structures of biology discourse showed how
related grammatical constructions tend to be used with sets of words (e.g. the most
common verbs, adjectives, nouns, etc.), as done in the detailed description of the 100 nodes

in ‘Chapter Five’
However, the main difficulties encountered in this research are :
- Thecollection of datafor computational analysis (alimited corpus);

- Theauthor’'s/ editor’s permission for using such texts for computational analysis.

If aresearcher is denied permission for using scientific texts, thiswill limit his’her corpus;
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- Scanning and editing the texts
Scanning and editing texts on a computer is a time-consuming operation, as the scanner
sometimes does not recognise some characters of some texts. Depending on the kind of
texts, such an operation may be less time-consuming for texts dealing with Economics, for
example, than with texts dealing with biology, which contain Greek letters, specific
symbols, etc. In this case, the researcher will have to go through each word and add the

missing letters or numbers, or any other element.

Recommendations of the present research

This research presents recommendations at three levels: the first and second
recommendations are organisational and will be offered to the Ministry of Higher
Education in Algeria and the university, and the third recommendations are pedagogical

and they are addressed to teachers and classroom situations.

1. Organisational recommendations of language teaching to the Ministry of

Higher Education

Language planning policy is concerned with the choice of languages to be taught in a
country, and the organisation of the teaching of these languages as explained in ‘ Chapter
One'. We aso mentioned that English is necessary for Algerian science students who need
to consult written publications (available mainly in English) in their field of specialism in

order to be informed of and better equipped with the latest devel opments.

However, the planning of the teaching of English for Algerian science students shows
some shortcomings.

a) The time allocated to the English course is not sufficient. The English course in
Science Departments / Faculties have always been taught during one session (one
and a half hours or two hours) aweek.

b) The planning of the English course in the third and fourth years (biology D.E.S.
programme) and the second and third years (biology L.M.D programme) does not
seem to be pedagogically appropriate because of the two year void (in the D.E.S
programme) and one year void (in the L.M.D programme).
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As suggested in ‘Chapter Six’ the number of sessions of the English course for science
students should be increased to, at least, two sessions a week (one session for the lecture
and the second session for more practice and interaction). Some educationists (Roe, etc.)
think that it is better not to have any language teaching than to have one teaching session a
week.

The two years and one year void in the English instruction, between secondary school and
its introduction in the Biology Department, is not pedagogically appropriate because the
students might forget most of what they have learnt previously.

In view of this fact, the proposal made by the current research isto keep Arabic and French
as the medium of instruction at the university level in the Arabophone and Francophone
Departments, but offer to introduce the English course throughout the four year / three year
university education in the D.E.S and L.M.D programmes respectively, as a separate

subject, that is an ancillary course alongside the subject-specific courses.

2. Recommendations for science Departments at the university

It is suggested that curriculum design of the language course needs to based on more
empirical foundations by carrying out systematic needs assessment This needs assessment
allows language teachers to check what had worked out and what had not, and adjust their
curriculum accordingly. The shortcoming of the English course is that it remains a separate

part from the biology curriculum, not a complementary one.

It is the responsibility of both teachers (language teachers and subject-specialists) and the
administration of the department (Head of Department, etc.) to form a team and work
seriously on devel oping teaching programmes (specific courses in different disciplines) so
that the future scientists are not deprived of the recent scientific and technical
developments published through English. Collaborative effort is needed to make the

teaching of English in science departments a successful experience.

We stated in ‘Chapter One’ that the findings of this research may be implemented in the

frame of aresearch programme. Therefore, the suggestion we could make is to organise:
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- an entry test in science departments (to check the students’ level at entry) and an
exit test (to check the level of students after undergoing the teaching course
suggested in ‘Chapter Six’ of this research), to see whether any improvement has
taken place, and to bring any other change if necessary, as advocated by Handy in
the *Genera Introduction / page 1’ to use “testing until the solution is a new part of
our life.” (1990:50)

- With the advent of the L.M.D system, teachers can also create a self-access centre
where students can work independently of the teacher, or with the teacher if heis
available.

As some of the tasks suggested in ‘Chapter Six’, e.g. concordancing, etc., referred
to the use of computers in the classroom, the authorities should start thinking about
creating a computer room in each department so that both teachers and students can
use, either for teaching purposes or as a self-access room.

Teachers will have to develop materials dealing with language learning / teaching items
(grammar, lexis, etc.) and activities for communicative purposes. Each exercise / task
should be supplied with an answer key so that students can correct the activity they have
done and evaluate themselves. Self-access activities provide opportunities for self-
evaluation and progressin learning.

The self-access centre needs the collaboration of all teachers of the department (language
and subject-specidlist teachers) for the development of tasks, as mentioned in ‘Chapter
Six’.

3. Pedagogical recommendationsfor the language teachers

The last recommendations relate to the role of language teachers in the classroom.

The research findings in ‘Chapters Four and Five' would hopefully direct the teaching
course to deal with those elements that were found out by using the computational
anaysis.

These findings showed that many scientific terms are an integral part of the everyday
language, but have different linguistic functions and meanings with collocates in a

particular discipline e.g. biology.
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The third recommendations relate to the third question of this research and which asks,
“How can the research findings be dealt with in organising a teaching / learning course for
undergraduate biology students ?”
- Therefore the role of the teacher isto raise the students' consciousness by making
them aware of this shared understanding by explaining and through task-based
teaching, to be able to communicate later with experts from the target discourse

community.

- Teachers should also make effort and use ‘ authentic texts' in the classroom to help
the students read what they have to read in order to succeed academically and
socialy.

- In view of the benefits of computer facilities in language teaching, the
collaboration of the language teachers, subject-specialists and computer scientistsis
also becoming crucial nowadays.
The use of corpora in language teaching, to identify (using specific computer
programmes) the elements related to any specific field of research in order to include them
in teaching courses, is now developing in many countries (Great Britain, the United States
of America, Australia, New Zealand, etc.)
In the classroom, corpora are used to create concordances for data-driven language
learning , i.e. identify important el ements related to the field of study and develop activities
/ tasks based on such findings.

For concordancing tasks, the language teacher needs to have some computer science
background, especially in programming, that would help him / her develop specific
programmes to analyse scientific discourse, and to produce such concordance tasks. If not,

we need the collaboration of the computer scientist to devel op such a programme.

- Therefore, it is time for the Algerian authorities to provide the necessary
conditions to create computer programmes (like A.T.A) to be used locally, or even

worlwide.
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Such programmes can aso be commercialy-exploited (to sell such programmesin Algeria
and abroad.)

These computer programmes can aso have a much wider impact. They are not only
implemented in the classroom, but they can also be used to compile dictionaries or
glossaries.

Suggestionsfor further research

- Computer programmes can aso be used to compile a scientific dictionary, or at least a
monolingual glossary to be used locally by the Algerian students, by selecting the
documents and identifying the terms either by using frequency lists or keyword lists (as

donein ‘Chapter Five').

- A more ambitious implication would be to create ‘compara parallel corpus
(Frankenberg-Garcia, 2005) of English and other languages (e.g. French, Arabic, etc.) to

create bilingual scientific dictionaries.

- The above pedagogica implication would aso apply to the L.M.D programme at
the Department of Foreign Languages which includes a teaching unit called
‘Initiation aux langues de spécidité€ with its two components ‘Typologie des
Discours Disciplinaires’ and ‘ Langues de Specialité'.
The same computer programmes may be used by teachers at the Department of foreign
languages to analyse literary texts (or any other text used for pedagogica reasons). The
use of such atechnique is to ease the task of the teacher by providing him / her with the
most frequent elements of the language , topics and themes of the different texts, etc. so

that s/he can develop his teaching tasks accordingly.

The investigation carried out in this research does not pretend to have covered al the
pedagogical aspects of language teaching to science students , but it is hoped that most
biology students will, by the time they graduate, “have been trained to bring to their work

an awareness of science as a key force in social change and economic advance.”
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(Frankenberg-Garcia, 2005:195). This means that the students have succeeded in moving

from non-members to members of the target discourse community.

Through the accumulated experience and availability of a whole team of researchers, this
work can be implemented in an ‘action research’ perspective, and maybe, make
suggestions and remedial proposals, that will ease the transfer of knowledge in biology

from English language world users to a national English competence community.
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THE QUESTIONNAIRES

Dear Teachers/ Students

| am currently engaged in preparing a Doctoral Thesis, and | would be most grateful if you
would complete and return this questionnaire in order to assist the department of biology
with its English course review. Your comments are very vauable to make any changes
when we come to revise this course and to elicit other information which might help

solving some of the problems you face in teaching / learning English.

Y our responses will be confidential. Thank you for your co-operation.

Miss K. BELKHENCHIR .
Section of English

University of Oran.
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APPENDIX A

QUESTIONNAIRE FOR THE E.SP. TEACHER

PART A: The E.S.P. Teacher Background:

1) Sex:

2) Age:

3) Department :

4) How many years have you been teaching English?
5) Areyou alanguage teacher or a subject —specialist?

[ O I O B O

General instructional objectives of the E.S.P. Course:

6) What is the course main objective? (Give a number to show order of

importance).
a Reading 0
b- Writing O
c- Speaking O
d- Listening 0
7) What is the teaching load supplied to reach the course objective?
Hours per week O
8) Isthe number of teaching hours to reach the course objective?
a Sufficient 0
b- Insufficient 0

Givereasons:

Suggestions :
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Part B: The Teachers M ethodology

A. Instructional objectives of the reading component :

9) Do you teach reading to :

a Improve speed?

b- Improve comprehension?

c- Improve both, speed and comprehension?
d- Other (specify)

OO0

10) Isreading taught to explain :

& How the English language works

b- How scientific experiments were done
c- How processes work

d- Specific terminology

e Other (specify)

[ O I O B O

M ethodology :

11) Which approach do you use to teach reading?
(Give as much detail as you can).

Teaching materials:
12) How are the syllabus selected texts?

& Too speciaised
b- Suitably mixed
c- Too generd

d- Other (specify)

OO0

13) What types of exercises your students haveto do in the reading class?




14) Arethe materials you use to teach reading :

a Inhouse. []
b- Published 0
c- Other (specify) 0

Evaluation
15) How do you assess reading?

NMUANCE

16) What are the students' main areas of difficulty in reading?

a Grammar (tenses, concord, connectors, etc.)

b- Specific terminology (= scientific terms)

c- General vocabulary

d- Non-verba information (symbols, formulag, diagrams...)
e Other (specify)

B. Instructional objectives of the writing component :

- Time allotted to the Academic writing component :
17) How often do your students have written exercises during class time?

& Regularly
b- Occasionaly
c- Never

M ethodology :

18) Which of the following sub-skills do you teach in writing?
(Give anumber to show order of importance)

a Writing summaries and paragraphs

b- Report writing

c- Information transfer (from diagrams, tables... to text)
d- Writing essays

e Other (specify)

0 O B

(|

[ I R B I
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19) How do you teach the three most important sub-skills?
1-

Teaching materials:

20) Which materials do you use to teach Academic writing?

a In-house. 0
b- Published. O
c- Other (specify) 0

Evaluation :

21) How do you assess writing?

C. Instructional objectives of thelistening component :

22) How often do you teach listening?

a Regularly 0
b- Sometimes 0
c- Never 0



23) Which of the following sub-skills do you teach in listening?

d- Note-taking.

e Summarising

f- Outlining

g- Commenting on....
h- Other (specify)

M ethodology :

24) How do you teach listening?

U

0 I B A
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25) What are the materials you use when you teach listening?

D. Instructional objectives of the speaking component
26) How often do you teach speaking?

a) Regularly
b) Sometimes
c) Never

M ethodology :

27) Why do you teach speaking? (aims and objectives)

O




28) How do you teach speaking?

NMUANCE

Teaching materials:
29) What materials do you use to teach speaking?

30) What are your teaching difficultiesin:

Reading Writing Listening Speaking
Suggestions to solve problemsin :
Reading Writing Listening Speaking

Thank you for your co-operation.
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APPENDIX B

QUESTIONNAIRE FORTHE 4TH YEAR BIOLOGY STUDENTS

Please read al the instructions and questions carefully. Try to answer all the questions and
be free to comment.

PART A/RUBRIC 1: THE STUDENTS BACKGROUND
Please circle M or F to indicate your gender. M F

Age: Between 20 and 25 Over 25

Medium of instruction in your department
Arabic French

What foreign language did study at middle and secondary schools?
Spanish English German Other

How long have you been studying English?
Number of years O

Isyour English level proficiency?
Advanced Intermediate Beginner

PART B / RUBRIC 2 : GENERAL INSTRUCTIONAL OBJECTIVES OF THE ENGLISH COURSE

AT THE DEPARTMENT OF BIOLOGY.

1. When isEnglish introduced in the programmein your depar ment?

1]
2nd

34
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2. Type of English classes:

Literary English M
Scientific English O

3. IsEnglish necessary in your field of study?
Yes, Why? Because.
No, Why? Because.

4. According to you, what is the main objective of the course? (Give a number to show
order of importance: 1 the most important — 4 the least important)

Reading O
Writing 0
Speaking 0
Listening O

5. How many hours of English per week do you have?

1% year hours/week
2" vear hours/week
3" year hours/week
A" year hours/week

Length of each class

6. Was there a suitable number of English lectureson the cour se?
Far too many Far too few
5 4 3 2 1

PART C/RUBRIC 3: THE ENGLISH COURSE

1. Wasthe course well organised?

Contentwise
Duration
Activities
Tasks

Other (specify)

0 B A O
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2. What did the English course consist of ?

Reading comprehension
Vocabulary exercises

Grammar exercises

Writing exercises

Teaching your subject speciality

I B O O

3. Did you under stand your English teacher’slectures?

Completely
Partly O
Not at all

O

OJ

RUBRIC 4 : ENGLISH ASSIGNMENTS

1. What English assignments did you haveto do?

Report an experiment

Write an essay

Write a project

Read text plus answer comprehension questions
Do grammar exercises

Explain scientific terminology

I Y I

2. Were English assignments

Very difficult
Very easy O

OJ

3. How often wereyou assigned work out of class?
Very often Not at al
5 4 3 2 1

RUBRIC 5: THE DIFFERENT SKILLS (READING WRITING, LISTENING, SPEAKING) TAUGHT

AT YOUR DEPARTMENT
A- Thereading skill
1. How often do you read in English?

Frequently 0
Sometimes 0
Never
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2. Isreading English recommended in your field of study?

Y es, why?
No, why?

3. Doyou havetoread?
Textbooks
Articlesin journals
Handouts
Other (specify)

0 I B A

4. Indicatethedifficultiesyou meet when reading?

Scientific terminology

Genera English

Grammatical structures (specify)
Other (specify)

0 B O O

5. Which strategies do you use when reading English?

B- Thewriting skill

1. How often do you writein English?

Frequently 0
Sometimes 0
Never O

2. What do you havetowritein English?
An essay
A project
A summary of your thesis
Other (please specify)

0 I B A

3. Indicate the difficulties you meet when writing?

Word level
Sentence level 0
Paragraph level 0

OJ



C- The Speaking skill :

1. Isspeaking English necessary in your field of study?

Yes
No

2. Doyou need to speak English?

Y es, why?

No, why ?
3. How often do you speak English?

Frequently
Sometimes
Never

4. Indicatethedifficultiesyou meet when speaking English.

D- ThelListening skill :

1. Islisteningto English necessary in your field of study?

Yes
No

2. How often do you listen to English?

Frequently
Sometimes
Never

3. When/wheredo you listen to English?

RUBRIC 6 : COURSE CONTENT

1. Pleaseassessthe standard of teaching in your English lectures:

Very good
5 4 3 2

Very poor

1

U
U

U
0

OJ
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2. In your opinion was English class content generally relevant to your subject
speciality (biology)?
Very relevant Not relevant at al
5 4 3 2 1

3. Did your teacher help you?

To understand scientific facts 0
To learn the grammar rules of the English language 0
To learn scientific terminology O
Other (specify) O
4. Did your lecturers make use of the following teaching aids?
Very often Not at al
Handouts 5 4 3 2 1
Overhead projector 5 4 3 2 1
Tape-recorder 5 4 3 2 1
The blackboard 5 4 3 2 1

5. Doyou fed teaching aids wer e constructively used?

Y es, because

No, because
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6. Learning activities : which of the following learning activities did you do in
class, and how often ?

Never Sometimes Often
Individua work 0
Pair work 0
Group work 0

Free composition O
Written/oral exercises! |
Individual project [
Group project 0

N A B
N A B

7. How, would you rate the availability of the resources you may have needed for

your course?

Very good Very poor
Library books 5 4 3 2 1
Lab facilities 5 4 3 2 1

Other (please specify)

8. Did the English cour se offered to you help you acquirethe necessary skills?

Yes O
No O

9. If not, theproblemsin learning English areduetothe.

Lack of appropriate syllabus
Lack of adequate material
Lack of teacher’s experience
Other (specify)

0 B B

RUBRIC 7 : STUDENTS ASSESSMENT :

1.What assessment methods did your teacher use?

Exams O
Assignments O
Continuous assessment O
Project 0
Other 0
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2. Please place these assessment methodsin your order of preference:
Most preferred Least preferred
5 4 3 2 1

Exams

Assignments
Continuous assessment
Project

Other

I B O O

3. Doyou think that the assessment isrelevant to the course as it was conducted?
Y es, definitely No, not at al
1 2 3 4

4. If not, what was/were the main problem (s)?

RUBRIC 8: OVERALL COURSE EVALUATION

1.Please indicate your overall view of the teaching quality of your English

coursein each year of study :

Very good Very poor
39 Year 5 4 3 2 1
4" Y ear 5 4 3 2 1

2. Which aspect (s) of the English course do you regard as having been the best
taught in each year of study?
3% Year 4" Y ear
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3. Which aspects (s) of the English course do you regard as having the least well
taught in each year of study?

39Year 4" Y ear

4. Please list any aspect (s) of the English course you regard as having been
irrelevant to your course?

39Year 4" Y ear

5. Please state below the main sources of difficulty you encountered in pursuing

your studies.

6. What suggestions would you make for improving the English course?
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RUBRIC 9: SOME MORE GENERAL QUESTIONS:

1. Pleaselist 2 strengths of the English cour se.

2. Pleaselist 2 weaknesses of the English course.

3. What do you feel you have gained from the English cour se?

Thank you very much for your assistance, it is much appreciated.
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APPENDIX C
THE BIOLOGY CORPUS

( Thefifteen Journal Articlesare presented from the shortest to the longest, in terms
of words, not in pages, asreferred toin ‘Chapter Four / Section 4.8.4.1 / Tables4.4,
4.5 and 4.6)

Text 1: Cloning and Expression of arat D2 Dopamine receptor cDNA (1104 words).

Text 2: Treatment of Parkinson’s Disease with the Abeorphine Cl 201-678, A Rigid
Analogue of Dopamine (1988), in Biogenic Amines, Volume 5, N0.3/4, pp.269-274,
(1961 words)

Text 3: Smectitein Acute Diarrheain Children: A Double-blind Placebo-controlled
Clinical Tria (1964 words)

Text 4: Inhibition of Apomorphine-Induced Y awning and Penile Erection by Neurotensin
(2540 words)

Text 5: Alzheimer’s Disease and Control Brain Contain Soluble Derivatives of the
Amyloid Protein Precursor that End within the Bamyloid Protein Region, in Biochemistry
1992, 31/ 44, 10936-10940 (2805 words)

Text 6: The Discriminant Dopamine Antagonist Property of Benzamidesis Observed at
Various Times after their Systemic or Intracerebroventricular Administration (2867 words)

Text 7: Hypercholesterolemic Responses in Rabbits to Selected Groups of Dietary
Essentia Amino Acids, 1994, (2909 words)
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Text 8: Relation between Chloride Secretion and Intracellular Cyclic Adenosine
Monophosphate in a Cloned Human Intestinal Cell Line HT-29 CI 19A (3712 words)

Text 9: Cloning and Expression of Three Rabbit Kidney cDNAs Encoding Lauric Acid
w-hydroxylases, in Biochemistry, 1990 / 29, pp.873-879 (4017 words)

Text 10: A Packaged Rice-Based Oral Rehydration Solution for Acute Diarrhea (4050
words).

Text 11: Molecular Cloning and Primary Structure of Rat a1-Antitrypsin (4296 words)

Text 12: Involvement of the Myenteric Plexus in the Cholera Toxin-Induced Net Fluid
Secretion inthe Rat Small Intestine, in Gastroenterology, 1993, 105/5, pp.1286-1293
(4400 words)

Text 13: Unexpected Potentiation by Discriminant Benzamide Derivatives of Stereotyped
Behaviours Elicited by Dopamine Agonists in Mice (4667 words)

Text 14: Molecular Cloning and Characterization of rklk10, acDNA Encoding
T-kininogenase from Rat Submandibular Gland and Kidney, in Biochemistry, 1992 /31,
10922-10928 (4893 words)

Text 15: Kinetic Analysis of the Coding Properties of O6-Methylguaninein DNA: The
Crucia Role of the Conformation of the Phosphodiester Bond, in Biochemistry, 1994 /33,
pp.5335-5346, (9815 words).
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APPENDIX D

LIST “ FREQUENT NON -GRAMMAR” OF

THE BIOLOGY CORPUS
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APPENDIX E

A SELECTED ARTICLE ASA SAMPLE FOR USE



NMUANCE

APPENDIX F

SYNOPTIC PROFILESAND CONCORDANCE LINES OF NODES
‘PROTEIN" AND ‘ACID’
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1- Operation
Operating principle Working substance Means Characteristic The person who formulated
in operation of operation | Working Part the operating principle
- amino acid analyser. - Riceflour. - Wilcoxon rank.
- Immobilon —N filter. - Glucose — electrolyte. - Ear vein; - Ussing chambers.
- Elution buffer . - Milk formula etc. - Weighing scale. - Transwell dishes.

- Rapid-quench apparatus.

Mycoplasma contamination
Drug regime.

Spiroperidol binding.
Blood samples.

Amino acids.

High-salt and low-salt buffer.

Agarose gels.

Magnesium ions.

Gas- light syringes.
Compressed-air supply.
Snake venum / Water bath.
Saline — injected mice.
Elution buffer.

- Syringe plungers.
- Gas-tight syringes.
- Rapid-quench apparatus

- Transwell filters.

- Madopar treatment.

- Madopar doses.

- Ringer solution.

- Denhardt’s solution.

- Klenow fragment.

- Watson — Crick pairs.

- Michaglis—Menten
Kinetics.

- Sprague— Dawley rats.

- Alzheimer'sdisease.

- Parkinson’s disease.

148

Table4.11a: Functional Analysis of Ncs (following Bartolic’s Categorisation)



3- Purpose of application 4- Location 5- Professional 6- Shape/ form
2 - Materials Engagement
Wire bottons. - Treatment group. - Binding sites. Manufacturer’s - Inhibition curves.
Metal bars. - Control group. - Cleavage sites. Instructions - Loop structure.
Wire netting. - Dehydration solution. - Cdl-lines. (for instruments - Bell-shaped curve.
(about cages where - Feasibility study. - N-Terminal region. |etc.)
mice under treatment - Voltage clamp. - Coding region.
are kept) - Filter paper. - Enzyme subsites.
- Control mice. -  CAMP- binding
Sites.
- Colony
hybridization

149

Table4.11b : Functiona Analysisof Ncs (following Bartolic' s Categorisation)
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6.7 The General Teaching Framework (based on Willis's, 1996)
The general teaching framework of the reading course for biology students should be based
on different phases. These phases are well-represented by Willis (1996:60) in the following

diagram.
PRE-TASK
Exposure —— » Introduction to Topic and Task
TASK-CYCLE
Use and Exposure———¥ Task
Focusand Form —— Planning <«— Feedback
useand Exposure — Report <+«— Feedback
LANGUAGE FOCUS
Exposure —» Anaysisand
FocusonForm — Practice <«—— Feedback

Diagram 6.1 : Components of the General Teaching Framework
(Source: Willis:1996:60)

Within this framework, we can notice that the four conditions for language learning are
fully taken into consideration i.e ‘Exposure to the Target Language’, ‘Use of the Target
Language’, ‘Instruction’ including ‘Anaysis and Practice’, and finally ‘Motivation’
expressed through * Feedback’ by guiding, praising the students, etc.

The framework aso follows a natural progression (from the holistic part to the specific)

and could be explained as follows.
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