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A contrastive study of determiner usage in EST research articles
Peter MASTER, San Jose State University, USA
This paper analyzes the use of determiners in the research article (RA)
genre. Research articles representing eight fields within the domain of
science and technology were selected from respected journals, two
articles in each field, with a total of 65,729 words. Two research articles
from TESOL, a field outside the realm of science and technology, were
also selected for comparison. The determiners were identified and
counted in each article. The total number of words per RA was
determined by means of a computer word-count utility to guarantee
accuracy and uniformity. The zero articles, which are not visible to the
word-counting program, were added to the total word count for each
article before the percentages of occurrence were calculated. The data
obtained were analyzed not only in terms of the whole corpus but also
with the life and physical sciences treated separately. It is concluded
that, as far as determiner use is concerned, the research article as a
genre appears to maintain its boundaries no matter what the topic
while it differs in specific ways from fictional prose. The study also
confirms that although the may appear to be the most frequent word,
the zero article is the most frequent free morpheme in the English
language.
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1. Introduction
The research article is the primary means of disseminating new scientific
knowledge in the English language. As such, it constitutes a genre whose
form and conventions are of considerable interest not only to English
scientific writers but also to those who do not speak English as a native
language but who wish to participate in the dissemination of knowledge and
thus gain access to and the respect of the world scientific community.
Although the percentage of research articles published in English may be
somewhat exaggerated (Swales, 1990, pp. 97-99), English still
overwhelmingly predominates, accounting for 45 to 75 percent of all research
articles in the world. The fields of science and technology are probably the
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most relevant as they are (or are perceived to be) the means to becoming
competitive on the world market. It is for these reasons that research articles
in science and technology in English are considered to be of primary
importance.
Swales (1990) summarizes the many studies that have been done on various
aspects of the research article. At the discourse level, these include paragraph
development (Lackstrom, 1973; Weissberg, 1984). At the sentence level,
these include definitions (Darian, 1982), authorial comment (Adams Smith,
1984), citation patterns (Jacoby, 1987), and topic sentences (Popken, 1987).
At the grammatical level, these include descriptions of tense (Ard, 1982; Een,
1982; Heslot, 1982; Lackstrom, Selinker & Trimble, 1972; Malcolm, 1987),
aspect (Ard, 1982), voice (Tarone, Dwyer, Gillette, & Icke, 1981; Tomlin,
1981; Wingard, 1981), modals (Ewer, 1979; Lackstrom, 1978), that-nominals
(West, 1980), and personal pronouns (Ard, 1983).
One grammatical area that is universally acknowledged to be of great
difficulty for nonnative speakers of English is the determiners, particularly
those that constitute the article system. As the determiners have not yet been
focused upon in the literature devoted to describing the research article, it is
the purpose of the present study to analyze their use in this genre. This
analysis will be concerned with sixteen research articles in eight fields
concerned with science and technology: biology, chemistry, clinical
psychology, computer science, geology, mechanical engineering, medicine,
and physics.
2. Background
2.1. Determiners
The term determiner is used to describe the grammatical element that comes
at the beginning of a noun phrase. A determiner is an obligatory element of a
noun phrase, the only other obligatory member of which is the noun itself.
Noun phrases are one of the constituents of a sentence. A noun cannot appear
by itself: it must minimally be preceded by a determiner. Since every noun
requires a determiner, it is not surprising that determiners constitute some of
the most frequent words in the language. In the Cobuild frequency count
(Sinclair, 1990, p. 143), the most frequent form in the language is the, the fifth
most frequent is a, and the top 100 forms include twelve central determiners.
The determiners in English constitute a relatively new class of grammatical
items in the history of English linguistics. Determiner as a grammatical
category is not defined at all in Webster's New Collegiate Dictionary (1960)
and the words that constitute determiners are still referred to as adjectives in
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many modern dictionaries (e.g., Random House, 1989). The justification for
the new category is made clear in Klegr (1987, p. 32):
When the noun has become so restricted morphologically as in English,
it seems natural to turn to the existing specialized items at hand to
provide the necessary signals for it. This new and important function of
deictics and quantifiers has been recognized by distinguishing a new
class of grammatical items: determiners.
The function of determiners in general is to "pick out a certain element or
certain elements from a certain set . . . of entities over which the hearer
intends to quantify" (Platteau, 1980, p. 114) or to "modify the scope of the set
designated by the noun that follows" (Stephanides, 1978, p. 79), i.e., to
"restrict or widen, to specify or generalize the meaning of the modified noun"
(p. 84). Barrie (1971, p. 331) describes the determiners as:
. . . aspectual and/or modal particles [that give] a particular colouring to
the nouns they introduce, in much the same way as the different forms
or auxiliaries of the English verb serve to convey aspectual or modal
information, and enjoying a semi-autonomous existence, in the sense
that they sometimes modify strongly the value of the noun they preface
and sometimes merely reinforce it in a way that is possibly redundant.
Klegr (1987) concludes that "the function of determiners appears to be
to provide grammatical status combined with specific semantic
reference" (p. 31).
Table 1.
Determiners in English
Predeterminers
quantifiers (e.g., all)

Central Determiners
articles (a, the, Ø)

multipliers (e.g., both,
twice, double)
fractions (e.g., half,
one-third)
intensifiers (e.g.
what, such)

demonstratives (e.g., this)
possessives (e.g., my, John's)
assertive/nonassertive (e.g.,
some)
negative (i.e., no)
universal (e.g., each)
nonassertive dual (i.e., either)
negative dual (i.e., neither)
wh-determiners (e.g., which)

Postdeterminers
cardinal numerals (e.g.,
two)
ordinal numerals (e.g.,
first)
general ordinals (e.g.,
next)
quantifiers (e.g., many,
few, several, little)

Because of co-occurrence restrictions, the determiners are divided into three
separate groups: (a) predeterminers, (b) central determiners, and (c)
postdeterminers (Leech & Svartvik, 1975), although "whether the pre- and
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postdeterminers are to be seen as an integral part (subsets) of the determiner
class or as a separate, transitional class between determiners and modifiers
(L. Duskova, 1985) . . . is still far from clear" (Klegr, 1987, p. 29). The three
groups are shown in Table 1.
The central determiners1 are the most important of the three groups,
primarily because they include the articles, and are the focus of the present
study. Their formal features are that (1) they constitute a separate element
within the noun phrase (Duskov, 1985), (2) they are an obligatory element in
noun phrases, (3) they are mutually exclusive (i.e., there can only be one at a
time), (4) they occupy the initial position within the premodification
structure (determiner-modifier-head noun), and (5) they form a closed
system of items (Klegr 1978, pp. 29-30).
The predeterminers and postdeterminers, on the other hand, are not
obligatory and are not mutually exclusive with the articles. There are some
co-occurrence restrictions, usually based on quantification (e.g.,*all some
people), but several subgroups may combine (e.g., the other two candidates).
Furthermore, these determiners do not form a universally-accepted closed
class (e.g., if both is a predeterminer, why not two of; if many is a
postdeterminer, why not numerous?). It is the amorphousness of these latter
categories that led to their exclusion from the present study—Kennedy
(1980) has dealt with quantifiers, to which the postdeterminers clearly
belong, at length elsewhere.
2.2. The Present Study
The aim of the present study is to provide a picture of determiner use in
research articles within the domain of science and technology. This will be
done by determining the frequency of occurrence of the central determiners
shown in Table 1 and the frequency with which the same word plays other
syntactic roles besides determiner in this context. For example, the word that
has four possible roles:
Determiner
Pronoun
Relative Pronoun
Complementizer
1

I want that garbage removed.
He wants that removed.
The garbage that they left should be removed.
I assume that the garbage will be removed.

Although Quirk, Greenbaum, Leech and Svartvik (1972) include the words ‘much’
and ‘enough’ in their list of central determiners, they have been excluded here,
‘much’ because of its semantic similarity to the postdeterminers ‘many’ and ‘little’,
and its apparent function as a predeterminer in a noun phrase such as “much the
better athlete,” ‘enough’ because of its semantic similarity to the adjective
‘sufficient’ and the fact that it can function as both a pre- and a postmodifier,
thereby casting doubt on their true functions.
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A further aim is to add to the existing knowledge base concerning the role and
frequency of occurrence of certain grammatical structures in the genre of
research articles. The delineation of a genre has as its ultimate goal the
means whereby to show others, particularly but by no means exclusively
nonnative speakers of English, how to communicate within the conventions of
that genre and thereby gain access to the discourse community to which it
belongs. The underlying pedagogical intent of this process is made clear in
Swales (1990, P. 232):
If we are going to defend [the higher] ground [of advanced English], one
of the things we need to do is examine the terrain with as much care
and continuing attention as our talents and resources permit. In our
present partial and fragmented state of knowledge, teaching research
English requires its own research agenda.
3. Method
Research articles representing eight fields within the domain of science and
technology were selected from issues of respected journals, two articles in
each field, containing a combined total of 65,729 words.. Two research
articles from TESOL, a field outside the realm of science and technology, were
also selected for comparison. The fields, titles, authors and source of each
research article are shown in Appendix A.
Each research article was scanned and entered into a word-processing
program to facilitate the analysis. The text analyzed included the title, the
abstract, the body of the text, and any acknowledgements. It did not include
tables, figures, formulas and equations outside the running text, or the
references section. Proper names were also excluded, and, as a consequence,
so were all occurrences of the null article (see Master, 2002). The central
determiners were identified and counted in each article and then entered into
a graphing program to provide figures from which the results were drawn.
The total word count per article was determined by means of a computer
word-count utility to guarantee accuracy and uniformity. Since the zero
articles make up a percentage of determiner use but are not visible to the
word-counting program, the total number of zero articles was added to the
total word count for each article before the percentages of occurrence were
calculated.
Finally, since related research (Master, 1991)2 suggested that the life sciences
may differ in certain respects from the physical sciences, the data were
2

Master (1991) analyzes the occurrence of active verbs with inactive subjects in a
corpus of nearly 3000 subject-verb pairs taken from ten annual "Science News of
the Year" columns in the weekly magazine Science News. It was found in this study
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analyzed not only in terms of the whole corpus but also with the life and
physical sciences treated separately.
4. Results
The results of the determiner analysis are presented in terms of overall
determiner use, in terms of the articles, and in terms of the remaining
determiners. The frequency of each determiner category is further reported
as a percentage of total words to allow comparison with the frequencies
reported for certain determiners in Goodman (1987).
4.1. Overall determiner usage
The number of determiners in relation to the length of each research article in
number of words is shown in Figure 1.

Figure 1. Percentage of determiners per total words.
Figure 1 shows that the overall determiner use is remarkably consistent
across the EST disciplines. The average percentage of determiners per
number of words was 18.3, slightly higher for the physical sciences (18.7),
slightly lower for the life sciences (17.7).
that the physical sciences used inanimate subjects with active verbs comparatively
more frequently than did the life sciences. This finding was not reported, however,
because it requires confirmation from an analysis of full-fledged scientific research
articles. Nevertheless, because the distinction is a potentially interesting one, the
analysis in the present study also analyzes the data from this perspective.
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4.2. The articles
The articles a(n), the, and Ø accounted for the majority of determiners by a
very large margin, as shown in Figure 2. The average for the EST corpus is
90.3%. The figures are slightly lower for the physical sciences (89.7%) and
slightly higher for the life sciences (91.4%) but for all intents and purposes
they are the same.

Figure 2. Articles vs. other determiners.
The distribution of the articles in the EST corpus is shown in Figure 3.

Figure 3. Distribution of the articles: a, Ø, the.
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Of the articles, the most frequently occurring is the zero article Ø (51.2%),
followed by the (37.8%) and a (11.0 %). The zero article appears to be least
prevalent in the mechanical engineering RAs, most prevalent in the biology
RAs. In fact, the five physical science fields showed an average zero article
percentage of 44.1%, whereas the three life sciences yielded an average of
62.9%. This is a substantial difference considering the fact that the
percentage of determiners comprising articles was almost identical in the
physical and life sciences.
The article the is the second most frequently occurring article. It mirrors the
occurrence of the zero article, appearing less often in the life sciences (29.5%)
and more often in the physical sciences (42.8%).
The article a(n) plays a decidedly lesser role and a less predictable one as far
as type of RA is concerned. It ranges from a low of 4.9% in the biology RAs to
a high of 14.8% in the computer science RAs. Overall, the life sciences
showed an average a use of 7.6%, the physical sciences 13.0%; however, it
can be seen from Fig. 3 that a is not consistently high in the physical sciences.
Since a only occurs with singular countable nouns in English, it is not
surprising that it should appear less often. However, since the choice of a
versus zero depends on the lexical feature of countability, it is the nature of
the lexical item rather than any syntactic consideration that determines its
use. Indeed, Poldauf (1967) says that "the indefinite article might be more
aptly called 'the mark of countability'" (p. 15). The word another was included
in this category, consisting as it does of the article an adjoined to the
postdeterminer other. It had to be coded in the textual analysis so as to
exclude non-determiner uses such as one another. There were only eleven
instances of another as a determiner (out of fourteen occurrences) and nine
of these (81.8%) were in the physical science RAs.
Researchers concerned with frequency counts (e.g., Goodman, 1987, p. 33;
Sinclair, 1990, p. 143) agree that the is the most frequent word in the English
language. The present study suggests that the may be the most frequent word,
but the zero article is the most frequent free morpheme (see also Master,
1997). The neglect of the zero article in much determiner research has been
noted before (e.g., Master, 1987, p. 7) "probably because it has neither
phonologic (sic), nor graphemic overt form" (Stephanides, 1978, p. 84). It is,
of course, impossible for a computer to tell when a zero article has been used;
furthermore, until it is able to discern phrase structure, ‘concordancing
software’ will be limited to the production of overt frequency counts with no
indication, short of interpreting from the immediate linguistic environment,
what the syntactic function may be. For this reason, in the present study all
occurrences of the zero article had to be coded before they could be tallied.
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The same was done with the determiners that play other syntactic roles (e.g.,
that, his, and which).
4.3. The other determiners
The other determiners include the demonstratives, the possessives, the
quantifiers, and the interrogatives. Together they account for just under 10%
of the total determiner count.
4.3.1. The demonstrative determiners: this, these, that, and those
The demonstrative determiners, which include the words this and that and
their corresponding plural forms these and those, together account for 4.5%
of the determiners in the EST corpus. Nevertheless, the demonstratives
account for the second largest group of determiners after the articles,
reaffirming the predominance of the latter. Figure 4 shows the distribution of
the four demonstrative determiners in the EST corpus.

Figure 4. Distribution of the demonstrative determiners.
The physical sciences show a slightly greater tendency to use these
determiners (5.2%), the life sciences a slightly lesser tendency (3.2%). Of the
1140 occurrences of the four words in the sixteen RAs, 52.1% were
determiner uses.
4.3.1.1. This and These.
The word this functions either as a demonstrative determiner or as a pronoun
in English. In the EST corpus, it functioned as a determiner 79.9% of the
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time. This figure was considerably lower in the life sciences (66.0%) than in
the physical sciences (84.2%).
The plural form these also functions as a demonstrative determiner or as a
pronoun. It occurred just over half (239/423) as frequently as this, but it was
much more likely to function as a determiner (94.6%) than a pronoun in both
the life (92.3%) and the physical (95.4%) sciences.
The predominance of this and these over that and those reflects the use of
what Swales (1971, p. 109) called a key-phrase, which is the use of the former
(but never the latter) to link sentences by placing key information into an
adjacent noun phrase, as shown in this example from one of the chemistry
RAs (Hall & Padias, 1990):
Gaylord has proposed a novel polymerization by collapse of excited CT
complexes directly to copolymer. However, this mechanism has not
received any support (p. 3).
4.3.1.2. That and Those
The word that, as described earlier, has four different functions in English:
demonstrative determiner, pronoun, relative pronoun, and complementizer.
In the EST corpus, it functioned as a determiner 4.0% of the time, slightly
lower in the life sciences (3.0%), slightly higher in the physical sciences
(4.3%). It is far more likely to function as a relative pronoun or a
complementizer. In fact, in half (8/16) of the research articles analyzed, there
was not a single instance of that as a determiner.
The plural form those, like this and these, is restricted to the functions of
demonstrative determiner or pronoun. It occurred relatively infrequently,
with less than an eighth (52/426) of the frequency of that. It functioned as a
determiner 25.0% of the time, much less so in the life sciences (13.0%) and
much more in the physical sciences (34.5%).
4.3.2. Possessive structures: my, our, your, his, her, its, their, and -'s
The possessive structures include the possessive determiners and any noun
phrases to which the possessive 's (plural s') morpheme has been attached.
Together they account for only 2.4% of determiner use in the EST corpus, the
physical sciences showing a slight preference for the genitive 's (1.0 vs. 0.8%),
the life sciences a slight preference for the possessive determiners (1.8 vs.
1.3%). Figure 5 shows the distribution of the two possessive forms in the EST
corpus.
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Figure 5. Distribution of possessive structures.
4.3.2.1. Possessive determiners
The possessive determiners include the words listed in Table 2, shown with
their corresponding frequencies of occurrence in the EST corpus.
Table 2.
Possessive Determiners (PD) in the EST Corpus (in Percents)
PD
%
PD
%
my
0.5
his
1.6
our
15.1
her
0.5
your
--its
35.1

PD
their

%
47.0

Table 2 shows that their was the most frequently occurring possessive
determiner, followed by its and our. Our was equally represented in the life
and the physical sciences, but its occurred as a far greater percentage (49.1%)
of the physical science possessive determiners than of those in the life
sciences (15.6%). Perhaps it occurs with more frequency in the physical
sciences because they are more concerned with things than people.
Their accounted for 61.0% of this category of determiners in the life sciences
compared to 37.0% in the physical sciences. That their shows the highest
frequency of the possessive determiners is not surprising since it refers to
both singular and plural noun phrases. The more frequent occurrence in the
life sciences is perhaps explained by the fact that patients were frequently
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referred to in the plural in four of the six life science RAs (medicine and
clinical psychology).
Overall, the possessive determiners accounted for a relatively insignificant
1.5% of total determiner use. This was slightly higher in the life sciences
(1.8%), slightly lower in the physical sciences (1.3%).
4.3.2.2. Possessive 's
Possessive 's (plural s') transforms an entire noun phrase into a central
determiner. Possessive noun phrases account for a small fraction (0.9%) of
determiner use in the EST RAs. This fraction was slightly higher in the
physical sciences (1.0%), slightly lower in the life sciences (0.8%), with the
highest single percentage occurring in one of the computer science RAs
(4.3%), the second highest in one of the mechanical engineering RAs (2.9%).
This mitigates somewhat against the notion that 's occurs predominantly with
animate noun phrases (e.g., Frank, 1972, p. 14), which would have led one to
expect a higher proportion of genitive structures in the life sciences.
There is some disagreement in the literature as to whether or not possessive
's actually belongs to the class determiner. Suzuki (1988) argues that "the
genitive morpheme is a bound morpheme attached to a DP (determiner
phrase) appearing in genitive case position, whereas determiners are the
head of Determiner Phrase" (p. 91). However, although they do not include
the genitive morpheme in their list of determiners, Greenbaum and Quirk
(1990) state, "For the most part, genitives function exactly like central
definite determiners and thus preclude the co-occurrence of other
determiners" (p. 105).
4.3.3. Quantifiers
4.3.3.1. The assertive-nonassertive determiners: some and any
The words some and any, like the demonstrative, interrogative, and certain
possessive determiners, have the dual function of determiner and pronoun.
The assertive-nonassertive determiners some and any together accounted for
0.9% of the total determiners in the corpus, slightly more frequently in the
physical sciences (1.1%), less so in the life sciences (0.7%). Their distribution
in the EST corpus is shown in Figure 6 (below).
Some
As a determiner, some has two possible forms. In the unstressed form
(sometimes indicated as s'm), it indicates an indeterminate amount or
"partitive indefinite" (Greenbaum & Quirk, 1990, p. 124), e.g., He drank some
water. In the stressed form, it means "one unidentified, a certain"
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(Greenbaum & Quirk, 1990, p. 74) or the equivalent plural "certain
unidentified", e.g., Some people like it; others don't. In the EST corpus, the use
of some was exclusively the stressed form. This is probably because of the
rather imprecise nature of the partitive indefinite and its relative informality.
Some functioned primarily as a determiner (93.3%). In the life sciences, this
was exclusively the case (18/18); in the physical sciences, 91.2% (52/57) of
the cases showed the determiner function. In this function, some accounted
for 0.11% of the total words. Goodman's (1987) analysis of determiners in
children's stories (which analyzed a corpus of similar size) found some to
account for 0.21% of the total words, almost double the frequency in the EST
corpus.
Many researchers (e.g., Celce-Murcia & Larsen-Freeman, 1983; Goodman,
1987; McEldowney, 1977; Quirk et al., 1972) consider unstressed some to be
a member of the article family as it frequently takes the place of the zero
article, e.g., There are some letters on the table vs. There are (Ø) letters on the
table. This practice has not been adhered to in the present study because of
the comparative informality of unstressed some and because of the
methodological decision to consider (following Greenbaum & Quirk, 1990, p.
74) the assertive-nonassertive determiners as a natural pair.

Figure 6. Distribution of ‘some’ and ‘any’.
Any
Although any can function as a pronoun, it never did so in the EST corpus. It
functioned as the general nonassertive determiner in every (62/62) instance.
As a percentage of total words, any accounted for 0.09%. Goodman's (1987)
analysis also found any to account for 0.09% of the total words.
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4.3.3.2. The negative determiner: no
The word no has three possible functions in English: (1) as the negative
determiner; (2) as an adverb with comparative adjectives and adverbs, e.g.,
no larger than, no longer, no less important than, and (3) as a sentential
adverb, e.g., No, I want coffee. No occurred as a determiner in 96.1% (98/102)
of the cases. It occurred as a determiner in the life sciences (95.7%) at about
the same percentage as in the physical sciences (96.4%). The distribution of
no in the EST corpus is shown in Figure 7. As a percentage of total words, no
accounted for 0.16%.

Figure 7. Distribution of ‘No’.
Goodman's (1987) analysis found no to account for 0.07% of the total words
in children's stories, less than half the percentage found in the EST corpus.
However, the figure is higher in the life sciences (0.20%) and lower in the
physical (0.12%).
4.3.3.3. The universal, nonassertive dual, and negative dual determiners: each,
every, either, and neither
The words each, every, either and neither were tallied together as there were
so few in the corpus. They accounted for 1.00% of the total, slightly higher in
the life sciences (1.15%), slightly lower in the physical (0.91%). Every has a
single function as a determiner. Each, either and neither have several
functions. The distribution of these four determiners as a group is shown in
Figure 8.
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Figure 8. Distribution of ‘each’, ‘every’, ‘either’ and ‘neither’.
Each
The word each, like several other central determiners, has the dual function
of universal determiner and pronoun. In the EST corpus, it plays the role of
determiner 84.87% of the time, slightly less in the life sciences (80.49%),
slightly more in the physical sciences (87.18%). As a percentage of total
words, each accounts for 0.15%. Goodman's (1987) analysis found each to
account for 0.10% of the total words in children's stories, two-thirds of the
percentage found in the EST corpus.
Every
Every can only function as a determiner. As a percentage of total words, the
universal determiner every accounts for a mere 0.027%, 0.018% in the life
sciences and 0.032% in the physical sciences. Goodman's (1987) analysis
found every to account for 0.030% of the total words in children's stories,
which is very close to the number in the EST corpus.
Either
Either can function as a determiner, as a pronoun, or as a coordinating
conjunction with or. In the EST corpus, it functions as a nonassertive dual
determiner 21.21% of the time, slightly higher in the physical sciences
(22.22%), slightly lower in the life sciences (20.00%). As a percentage of total
words, either accounts for 0.01% of the total, seven instances in 65,729
words. Goodman did not count this determiner in his study and no other
studies have been found with which to compare this figure. Needless to say, it
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does not appear in Sinclair's (1990) list of the 100 most frequent words in
English although several other determiners do.
Neither
Neither, the negative counterpart of either, functions as a determiner, a
pronoun, or as a coordinating conjunction with nor. As a determiner, it plays
an even lesser role than either. The negative dual determiner either occurred
only eight times in the EST corpus, and only one of these was as a determiner,
accounting for 12.50% of the total. This single instance occurred in the life
sciences; none occurred in the physical. As a percentage of total words, the
determiner neither accounts for 0.0015%.
4.3.4. Interrogatives
4.3.4.1. The Wh-determiners: which, what, and whose
The wh-determiners which, what, and whose together account for 0.14% of
the total determiners. This low figure is not surprising because the whdeterminers occur chiefly in questions, and questions occur rarely in research
articles. The distribution of these three determiners as a group in the EST
corpus is shown in Figure 9.

Figure 9. Distribution of ‘which’, ‘what’ and ‘whose’.
Which
Which can function as a relative pronoun, as an interrogative pronoun, or as
an interrogative determiner. In the EST corpus, it functions as a determiner
2.73% of the time (6/220 instances), more in the life sciences (5.09%), less in
the physical sciences (1.86%). As a percentage of total words, the determiner
which accounts for 0.009%.
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Whose
Whose can function as an interrogative pronoun or as an interrogative
determiner. In the EST corpus, it functions as a determiner 100% of the time.
This is to be expected, however, as whose can only function as a pronoun (e.g.,
Whose is this?) when the referent is clear and present, a situation that occurs
in informal conversation but never in academic discourse. As a percentage of
total words, the determiner whose accounts for 0.008%.
What
What can function as an interrogative pronoun, as an adverb, and as an
interrogative determiner. It functions as a determiner 36.36% of the time,
exclusively so in the life sciences (2/2 or 100%), much less so in the physical
sciences (2/9 or 22.22%). As a percentage of total words, the determiner
what accounts for 0.006%.
5. Discussion
The most interesting result of the determiner analysis is the finding that the
scientific research RAs studied are remarkably similar as far as the
percentage of determiners comprising articles is concerned (90.3%). Since
one of the purposes of this study is to begin to "examine the terrain" of this
genre, it is useful to compare these results with those from other genres, as
shown in Figure 10.

Figure 10. Comparison of RAs with other genres.
Figure 10 shows that the science RAs have the highest percentage of articles
vs. other determiners. Four issues of Science News, a weekly magazine which
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represents typical "midbrow" scientific discourse (Master, 1991), shows that
89.1% of its determiners were articles.
88.6% of the determiners in the non-EST RAs were articles. 82.6% of the
determiners in a single issue of Newsweek were articles. In a novel by Graham
Greene (1985) entitled The Tenth Man, 77.7% of the determiners were
articles. Finally, two Shakespearean plays, Macbeth and Julius Caesar, showed
that an average of 59.0% of the determiners were articles (excluding all forms
of direct address).
The similarity of the figure for the non-EST research articles to that in the EST
corpus begins to suggest that the RA as a genre can be categorized as having a
high, possibly the highest, percentage of articles per total number of
determiners even though the percentage of determiners per total words is
relatively constant across genres. Sophisticated journalistic prose is fairly
similar in this regard. Literary fiction shows a comparatively lower figure,
which is largely due to the much higher proportion of possessive structures.
5.1. Comparison of determiner usage in EST and non-EST RAs
Article use in the non-EST RA is compared to RAs in the eight EST fields in
Figure 11.

Figure 11. Comparison of article distribution in EST and non-EST RAs.
Figure 11 shows that the non-EST RA fits squarely among the EST RAs,
suggesting that the nature of the RA is less significant than the genre itself as
far as article use is concerned. This is further confirmed in Figure 12, which
compares the other (i.e., non-article) central determiners in the two groups.
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Figure 12. Comparison of DETS in EST and non-EST RAs.
The difference in the “'s/Dets” category can be explained by the fact that the
non-EST articles concerned research with ESL students, and thus there was
frequent need for the possessive 's structure (e.g., students' preferences).
5.2. Comparison of article use in life and physical science RAs
A comparison of article use in the life and physical sciences may show that
within the genre of EST RAs there are certain identifiable subcategories (e.g.,
life and physical sciences). The differences found between the physical and
life science RAs are summarized in Figure 13.

Figure 13. Article use in life & physical science and non-EST RAs.
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Figure 13 shows that the percentage of total determiners comprising
indefinite a(n) is much higher (nearly double) in the physical sciences,
whereas the use of the indefinite zero determiner is a third lower. The use of
the definite article the is also somewhat higher in the physical sciences.
Similarly, the use of demonstrative determiners is considerably higher in the
physical sciences.
Using the binary categories of classification (indefinite a and Ø, some/any, and
no) vs. identification (definite the, possessive structures, demonstrative
determiners, each/every/ either/neither and wh-determiners) described in
Master (1990), the physical sciences classify (53%) slightly more than they
identify (47%). On the other hand, life sciences classify (66%) much more
than they identify (34%). Although this is probably a consequence of the
actual topic of the RA, it is an interesting distinction.
The non-EST RAs classify more (59.5%) than they identify (40.5%) and in this
regard, as in certain others, they appear to be midway between the physical
science RAs and the life science RAs. In Newsweek, on the other hand, the
determiners classify 64% and identify 36%, suggesting that the life science
RAs are closer in nature to general journalistic prose than the RAs in the
physical sciences (this observation is also borne out by casual assessment)
whereas the physical science RAs comprise a more unique group in their use
of articles.
5.3. Comparison of EST and non-EST RAs to Goodman's analysis of
children's stories
The frequency of occurrence of the determiners some, any, each, every, and no
in Goodman's (1987) analysis of children's stories has already been provided
under the relevant determiner category in the previous section. These
frequencies3, along with those for the non-EST RAs, are summarized in Figure
14 (below). Figure 14 shows that only the determiner each occurs at a
frequency that is identical in all three samples. Every shows similar
frequencies in the EST RAs, but the non-EST RA figure is somewhat lower.
The frequency of the determiner any is the same in the averaged EST RAs as it
is in the children's stories. The frequency of the determiner some is almost
twice as high in the children's stories as it is in the three RA categories, which
show quite similar figures. The frequency of the determiner no is also almost
twice as high in the EST RAs as it is in the children's stories.
3

The data from Goodman (1987) are assembled from figures provided in his article.
He reports the number of instances of the determiners indicated and provides the
total wordcount (63,176) in the corpus of children's stories but does not directly
report percentages per total words.
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Figure 14. Comparison of RAs with Goodman's analysis.
In sum, the frequency per total words of the determiners every and any seem
to be fairly constant no matter what the genre, suggesting that this frequency
may hold across genres and be a feature of the larger category of written
prose. The frequencies of the determiners some, each and no are somewhat
different in the two genres, the higher frequency of some in the children's
stories perhaps arising from the use of the unstressed form (s'm), which
never occurred in the RAs.
6. Conclusion
The analysis of determiner use in EST research articles has shown that the
frequency and/or percentage of occurrence of certain members of this
syntactic group may serve to characterize the genre. The best candidate for
such a characterization appears to be the percentage of total determiners that
comprise the article system. As far as determiner use is concerned, the
research article as a genre appears to maintain its boundaries no matter what
the topic while it differs in specific ways from fictional prose.
Further research on this and other syntactic elements in the research article
genre and other written genres is needed in order to continue to characterize
the genre at all levels. In this way, our "partial and fragmented state of
knowledge" (Swales, 1990, p. 232) may begin to take a form that will be of the
greatest use to both students and teachers of research English.
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