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Abstract

The article introduces the preliminary results of the systematic study of the functioning and semantics
peculiarities of general scientific (academic) vocabulary in the scientific discourse of biomedical
orientation in comparison with other sciences discourses. This article compares the results with
humanities and social sciences. For this study, a corpus of scientific texts on medicine and biology was
specially created, which consists of 5 484 665 word usage. It provides a comparative analysis of the
frequency of academic vocabulary units (10 most common verbs, adjectives and nouns) most commonly
used in this type of scientific discourse. It is compared with the frequency of the same units in the texts of
the humanities and social sciences (according to the well-known corpus «Academic Vocabulary List» by
D. Gardner u M. Davies). Statistical analysis of the frequency of general scientific vocabulary is
supplemented by the study of the frequency and distribution of collocations characteristic of its individual
units. In addition, the analysis was supplemented by a qualitative analysis of changes in their semantics
due to the discourse type. The particular example of the general scientific noun response and its most
common collocations with verbs, nouns and adjectives in biomedical discourse demonstrates the
differences due to the discourse type. It shows disciplinary preferences in combinatorics of the same unit
of academic vocabulary. The results suggest that general scientific vocabulary is not common for
discourses of all fields of knowledge and can be a marker of the discipline of discourse.
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1. Introduction

Before the advent of corpus linguistics, it was considered that a significant part of academic
vocabulary was common to all fields of scientific knowledge. This was expressed in the term "general
scientific", which was established for it in the national tradition (the terms "general scientific" and
"academic" are used in the article as synonymous). The methods of corpus linguistics make it obvious
that disciplinary differences in the functioning of general scientific vocabulary do not just exist. They are
manifested both in the frequency of use of units in different fields of knowledge, and in changing their
semantics and syntactics. As Hyland and Tse (2007) rightly point out, although the same words are used
in texts of completely different sciences, “all disciplines adapt words to their own ends, displaying
considerable creativity in both shaping words and combining them with others to convey specific, theory-
laden meanings associated with disciplinary models and concepts” (p. 240). In this regard, the interest of
corpus linguistics has shifted from studying the functioning of individual vocabulary units in the
academic discourse to the study of the frequency and distribution of collocations inherent in general
scientific vocabulary (Ackermann & Chen, 2013; Biber et al., 2004; Hyland, 2008; Hyland, 2012).

2. Problem Statement

The vocabulary of academic discourse is divided into a) terms, b) words and collocations that are
thematically unscientific and present in any speech style (function words and everyday vocabulary) and c)
general scientific vocabulary. General scientific vocabulary is the most difficult for mastering it by
students of non-linguistic faculties of higher educational institutions due to its functional and semantics
features (Polubichenko, 2019). This accounts for the increased attention of linguists to the language of
science vocabulary in recent years. First of all, from the point of view of teaching a foreign language of
specialty in non-linguistic faculties, translation of narrowly disciplinary academic literature and bilingual

lexicography.

3. Research Questions

1. Are there differences in the frequency of use and distribution of general scientific vocabulary in
different types of scientific discourses (on the example of texts of biomedical, humanities and social
sciences)? How significant are they?

2. Are there qualitative differences in the compatibility and semantics of general scientific

vocabulary in the considered varieties of scientific discourses?

4. Purpose of the Study

The purpose of the study is to test the hypothesis that the vocabulary, which is called general
scientific vocabulary in the national linguistic tradition, is not common to discourses of different
disciplinary orientation. On the contrary, it is able to show disciplinary specificity both in quantitative
(frequency and distribution) and qualitative (collocations and semantics) relations. The article introduces

the progress and preliminary results of the study.
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5. Research Methods

The study was conducted using corpus linguistics methods. In 2004, the British lexicographer and
corpus linguist Kilgarriff and Czech specialist in the field of computer processing of natural language
Rychly created the corpus query system Sketch Engine (as cited in Kilgarriff et al., 2004). As “for
language learning and teaching, smaller corpora can be more useful as they are designed to represent the
specific part of the language under investigation” (Mudraya, 2006, p. 236). on the basis of Sketch Engine,
the corpus of scientific texts of biomedical subjects (hereinafter — BIOMED), which consists of 5 484 665
word usage, was specially compiled. The 872 scientific articles of different types (research article, review
article, clinical investigation article) from journals of narrow professional orientation were material for
the corpus. The selection of the material was carried out in terms of the authenticity of the text. 50% of
the material included in the corpus is written by scientists from the UK, 30 % — the USA and 20 % —
Australia, Canada and New Zealand. The corpus includes 21 subcorpuses, each representing one or
another of the main biomedical specializations (biochemistry, biophysics, biotechnology / bioengineering,
botany, cardiology, cell biology, zoology, etc.). The corpus is well balanced. Each subcorpus occupies
approximately 4.8 % of the total corpus volume and contains from 250 to 270 thousand word usage.

The second stage of the study was the keyword selection using the Keywords and Terms function
incorporated in the Sketch Engine. It allows a comparison of the frequency of the corpus units with their
frequency in the reference corpus. For this study, the reference corpus was English Web 2013
(EnTenTen13) (Jakubicek et al., 2013). One of the defining characteristics of academic vocabulary is its
high frequency in scientific discourse. This makes using the Engine Keywords and Terms function
appropriate. After excluding highly specialized and terminological vocabulary and checking with the lists
of academic vocabulary by Coxhead (2000), Gardner and Davies (2014), the list of 258 units of general
scientific vocabulary was compiled. The vocabulary is presented in the BIOMED corpus and refers to the
three parts of speech (94 verbs, 121 nouns and 43 adjectives). During lemmatisation, the disambiguation
of different parts of speech, which is inherent in English, was carried out. The list included only academic
vocabulary units that occur at least 5 times in each BIOMED subcorpus.

The next stage of the study was to obtain information on the frequency and semantics of these
general scientific vocabulary units in the scientific discourse of different disciplinary orientation. For this
purpose, the Academic Vocabular List (AVL) corpus of 120 032 441 word usage was used. It was created
by American researchers Dee Gardner and Mark Davies in 2013 and includes nine groups of texts on
scientific disciplines. A comparative analysis was made of the frequency of the most common general
scientific vocabulary units in the BIOMED corpus and in the three AVL subcorpuses that do not intersect
thematically: Social Science, Humanities, and History. Inexplicably, the creators of the AVL singled out
history from the Humanities into an independent subcorpus. Taking into account that all compared
corpuses have different volumes (BIOMED — 5 484 665 word usage, Social Science — 16 720 729,
Humanities — 11 111 225, History — 14 289 007), relative frequency of units was used for comparison
instead of absolute frequency. This quantity is statistically stable and allows abstracting from the real
corpus size. The conversion of absolute frequency into relative frequency was done using the statistical
probability formula:

NF=(AF/CS)*1000000,
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NF (normalized frequency) is the relative frequency (measured in instances per million, hereinafter
ipm), AF (absolute frequency) is the absolute frequency (total quantity of occurrences in the studied
corpus), CS — corpus size (measured in word usage). The quantity (NF) indicates how many times a token
would appear in the corpus equal to a million word usage. It allows a comparison of frequency data on the
use of each token in different corpuses of different sizes. In this study, tokens are either individual units
of academic vocabulary or collocations with them.

The 10 most common academic verbs, adjectives and nouns were selected for a quantitative
analysis of the frequency of general scientific vocabulary in texts of different fields of scientific
knowledge based on the BIOMED corpus. The absolute frequencies of use of these units in the History,
Social Science and Humanities corpuses were successively set and their relative frequencies were
calculated (ipm). The results are shown in Table 01. Further, the most frequent collocations that occur in
the BIOMED corpus 5 or more times are identified for each unit of academic vocabulary presented in the
table. They are compared with similar data on the reference corpuses of History, Social Science and
Humanities with the identification of common collocations and colligations for different disciplines. At
the final stage of the study, a qualitative structural-semantic contextual analysis of each of the selected
most common units of general scientific vocabulary is carried out in its inherent common and disciplinary

specific colligations and collocations.

6. Findings

Table 01. Comparative frequency of general scientific verbs, nouns and adjectives in texts of different
fields of scientific knowledge

Academic words Biomed History Social science Humanities
Ipm Ipm Ipm Ipm

Use 3241.4 88.7 183.5 1248.1
Increase 1169.6 269.0 391.9 103.2
Compare 960.9 138.7 378.6 135.5
Associate 845.6 105.3 408.8 201.6

Verbs Suggest 743.3 359.0 678.1 544.0
Reduce 697.0 199.3 242.8 92.3
Identify 680.8 176.2 472.6 289.3
Indicate 634.1 167.8 652.6 195.7
Observe 494.3 1134 192.6 157.9
Assess 429.2 ar.7 291.6 68.7
Study 3140.8 943.2 2146.8 649.5
Analysis 1603.9 220.2 833.6 352.6
Effect 1354.1 3971 781.4 337.3

Nouns Result 1226.7 277.9 926.1 309.4
Model 1145.6 2531 791.1 391.9
Response 1108.4 197.6 508.4 220.1
Factor 871.1 2116 748.7 103.0
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Difference 820.7 236.4 833.5 270.8
Function 752.5 94.5 211.7 266.1
Outcome 619.5 98.0 298.4 67.9
Significant 834.9 273.2 738.9 175.4
Similar 555.2 223.5 370.5 247.5
Primary 503.6 130.5 2135 119.2
Total 478.4 133.0 229.2 62.1
Adjectives Additional 425.2 98.5 180.3 79.5
Multiple 362.3 52.9 1994 94.0
Potential 343.9 115.8 181.0 80.2
Relative 303.4 63.4 94.3 35.2
Functional 289.7 13.3 71.2 29.9
Consistent 260.7 52.8 1934 54.7

In Table 01, the colossal imbalances in the frequency of use of academic vocabulary units in
different fields of scientific knowledge, which in some cases exceed 30 times, attract attention. The
general scientific verb use demonstrates the most uneven frequency distribution across different
disciplinary discourses. In biomedical texts (BIOMED) it is 37 times more common than in historical
texts (History), 18 times more common than in Social Science and 3 times more common than in
Humanities. The verbs increase and reduce are 11 and 8 times more common in the BIOMED corpus
than in Humanities. The verbs associate and assess appear in BIOMED 8 and 9 times more often than in
the History corpus. The noun outcome is used in biomedical discourse 6 times more often than in
historical discourse and 9 times more often than in humanitarian discourse. The nouns factor and function
are 8 times more common in BIOMED than in Humanities and History respectively. Of all the studied
general scientific nouns, only effect has a higher (about three times) frequency of occurrence not in
biomedical, but in historical texts. Functional shows the most uneven distribution among adjectives. In
the BIOMED corpus it is 22 times more common than in historical texts, 4 times more common than in
the Social Science corpus and 10 times more common than in Humanities. The adjective multiple is 7
times more common in BIOMED than in History, and the adjectives total and relative are used,
respectively, 8 and 9 times less often in Humanities than in BIOMED.

According to the provided data, we can conclude that the discourses of biomedical and social
disciplines shows the greatest similarity in the frequency of the studied general scientific words. Such
general scientific vocabulary units as suggest, indicate, identify, assess, study, result, model, factor,
difference, significant, similar are found in texts of these fields of scientific knowledge with
approximately the same frequency.

We illustrate the progress of analysis of the academic vocabulary functioning in scientific
discourse of different disciplinary orientation on the example of noun response.

The selected common collocations with the word response for different disciplines are presented in
the tables (Tables 02-04).
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Table 02. Frequencies of common collocates-nouns of the general scientific noun response
for different discourses

BIOMED BIOMED Social Science Humanities
N + response

Ipm Ipm Ipm Ipm
Stress 16 — 1.7 -
Treatment 6.8 — 0.3 -
Questionnaire 1.3 - 1.0 -
Student - 1.2 43 2.7
Reader - 0.5 - 4.4
Audience - - 0.3 1.1
Policy - 15 0.5 -

The comparison of the frequency of common collocations of the general scientific noun response
with other nouns for different disciplines shows, for example, that the collocation stress response is about
9 times more common in the BIOMED corpus than in the Social Science corpus and is not represented at
all in the History and Humanities corpuses (Table 02). On the other hand, the collocation reader response
is used in the History and Humanities corpuses (in Humanities 9 times more often than in History). This
collocation is completely out of character for biomedical discourse, as well as the combination of
response with the nouns student, audience and policy. The collocation treatment response shows the
greatest variation in frequency values. It is 23 times more common in biomedical discourse than in social
science texts and is not represented at all in the History and Humanities corpuses.

The frequencies of combinations of the word response with different adjectives also demonstrate
uneven disciplinary use (Table 03). For example, positive is found in Social Science about 1,5 times more
often than in BIOMED, 2 times more often than in History and 5 times more often than in Humanities.
The adjective initial in combination with response appears in BIOMED 3-4 times more often than in
History, Humanities and Social Science, where this collocation occurs with the same frequency. The
collocation emotional response demonstrates the maximum frequency of occurrence in Social Science. It
is about 2 times less common in Humanities and 7 and 13 times less common in the biomedical and
historical sciences, respectively. The adjective direct shows a relatively even distribution of frequencies,

the difference between the maximum (Humanities) and the minimum (Social Science) is 2 times.

Table 03. Frequencies of common collocates-adjectives of the general scientific noun response
for different discourses

. BIOMED History Social Science Humanities

Adj + response

Ipm Ipm Ipm Ipm
Physiological 7.5 - 2.4 -
Positive 2.6 1.7 3.9 0.8
Overall 2.4 - 2.0 -
Adaptive 24 - 0.8 -
Initial 2.2 0.7 0.5 0.7
Different 2.2 - 1.8 0.8
Behavioral 2.0 - 2.6 -
Individual 1.8 - - 11
Strong 16 0.4 - -
Mean 15 - 2.6 -
Emotional 13 0.7 9.0 4.9
Similar 11 - 1.0 -
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Low 11 - 1.3 -

Human 1.1 — — 0.4
Correct 11 - 5.6 0.5
Direct 0.9 13 0.7 1.7
Negative - 0.9 2.6 0.4
Appropriate - 0.8 1.3 1.2
Written - 0.7 1.0 -

The data on the frequency of common collocates-verbs of the general scientific noun response for all
studied scientific discourses are given in Table 04. The verb compare shows the greatest differences in
frequency. It is found in BIOMED about 20 times more often than in Humanities and 6 times more often
than in Social Science. The verb show is used in biomedical texts 11 times more often than in historical
texts, 7 times more often than in Social Science, and 15 times more often than in Humanities. The verb
mediate is 7 times less common in BIOMED than in Social Science. The verb elicit has a relatively even

distribution of frequency in all fields except biomedical disciplines, where its frequency is 3 times higher.

Table 04. Frequencies of common collocates-verbs for the general scientific noun response

BIOMED History Social Science Humanities
Verb + response

Ipm Ipm Ipm Ipm
Induce 11.9 - - -
Compare 111 — 1.8 0.5
Measure 9.1 - 3.5 -
Show 8.9 0.8 13 0.6
Mediate 8.6 - 0.8 -
Predict 7.3 - 11 -
Elicit 7.3 1.9 3.0 24
Regulate 5.8 - - -
Observe 51 - - -
Associate 4.9 - - -

6.1. Functional-semantic analysis of the disciplinary use of academic vocabulary

The qualitative analysis, namely semantic and functional analysis of general scientific words,
depending on the disciplinary field of their use, reveals significant differences, as well as statistical
analysis. By studying the most frequent collocations for the noun response in different scientific
discourses, it becomes apparent that most of the nouns and adjectives that form the collocation are
predictably different (Table 05). Because they are subjectively determined and take part in the formation
of terminological vocabulary. As Hyland (2008) notes, different disciplines give preference to certain
word semantics and form their phraseological patterns. Both quantitative and qualitative analysis reveal
the greatest similarity in the use of the same collocations between biomedical discourse and social science
texts.

Thus, almost all collocates-nouns in BIOMED (except questionnaire common with Social Science)
and most adjectives combined with the noun response form terms used to describe the reactions “of a
muscle, nerve, gland, or other excitable tissue to a stimulus”. This demonstrates one of the functions of

general scientific vocabulary as a term-forming resource. The identified nouns and adjectives are
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characterized by participation in the formation of terms by juxtaposing more than two bases (so-called

string compounds) characteristic of the modern language of science (competitive stress response, auditory

brainstem response, acute phase response, etc.).

Table 05. The most frequent collocates of the general scientific noun response in different fields of
scientific knowledge

Colligations BIOMED History Social Science Humanities
Cell stress damage treatment Student copin Student
pro_tein dqse _brainste_m plant host_ survey strer;s c?uress Reac_ier
antibody indicator click checkpoint ercent aroun item Audience
vaccination recall temperature Ewotor m%venpwent
accommodation T-cell interferon Policy uestionnaire
memory cytokine growth student quest

o : participant teacher
N+RESPONSE| antioxidant rate flow anti-tumor emergency anxiety parent polic
tumour phase germin ion reader crisis commﬁr?it poficy
antiplatelet species seedling government desirability rice
questionnaire pressure tissue market cuZtc?mer
system specie ecosystem drug audience treatment
child boost biomass mean wound ain
patient hypoxia exercise light P
Immune inflammatory antiviral Emotional
transcriptional physiological aesthetic
cellular virological clinical Positive critical
metabolic complete differential direct affective
?: béﬁzt:z;/t?v?eoggnif;&?lia%mar military Emotional sexual :Irercc;{ riate
ne%tro hil poor virolo icF:) y political affective correct irmwegiate
ositivpe ovgrall ob'ect?ve american positive behavioral individual
gvera e adaptive irjmate initial common mean negative different
differgnt bio?o ical temporal negative physiological overall ositive
neural eIectrich behavigral appropriate individual other ipnitial
artial individual vascular stron written different open-ended ossible
photos nthetic molecular ’ international possible common ph sical
ADJ + Pnaxim)afll interneuronal emotional low psychological gnt);usiastic

RESPONSE . - . initial public | appropriate rational
hypertrophic variable therapeutic possible similar written correct
custained Tong.term functional | effective | incorect adaptive | P
evolutiona gmotional dee similar rapid direct typical high negative

onary em _ deep israeli global | initial effective g
apoptotic allergic ventilatory - - . . verbal
similar same proinflammator violent quick | public immediate

hvsiologic Ic?w human y different usable best political

pny gic ! . critical strong | standard usual verbal

hemodynamic cortical correct tpical onl ranid

cochlear acute viral vasomotor b)g;t y P

specific haemodynamic great individual

favourable erectile compensatory

autoimmune anti-inflammatory

direct

Follow induce evoke elicit Range indicate based | Receive use

mediate compare predict on include provide make

associate show measure see relate give reveal

include examine occur vary have show follow
\/+RESPONSE record receive observe define Indicate come | use make yield do

analyze monitor appear suggest
remain differ obtain improve
regulate mount increase describe
achieve define isolate require
reduce

suggest

emerge suggest
reflect require come
seem compare
receive vary score
keep see differ
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We consider the most interesting cases where the collocation occurs in all discipline groups in
order to determine which meanings of the noun response are implemented in different disciplinary
discourses.

positive

e So although the positive response to the antiviral does point to potential correct clinical
diagnosis it is not possible to confirm this. (BIOMED)

e In a November 2009 interview, Bayanouni stressed that the group's suspension of opposition
activity was conditional upon a positive response from the regime. (History)

o When my graduate students reported on their completed projects, the parent/student/teacher
surveys indicated an overall positive response, and some participants even recommended that
the CPLP be expanded to cover other subjects. (Humanities)

e It is only a positive response to these principles by those with extra resources that will
ultimately bring life to Africa, as well as communicating the warm message to the world's poor

that the world is not such a cruel place after all. (Social Science)

In the first example, response implements the meaning “a bodily process occurring due to the
effect of some antecedent stimulus or agent”. In the second example, it implements the meaning “an
action of agreement, approval, encouragement”. In the third, the meaning is “an answer to the survey, a
feedback”, and in the fourth, it is a non-verbal reaction of “acceptance”.

initial

1. These data suggest that while initial responses occur quickly, deep responses are associated
with longer time on treatment and continue to develop over time. (BIOMED)

2. Did al-Qaeda expect such an overwhelming initial response from the United States? What,
after all, did Bin Laden think he was going to accomplish strategically by killing thousands of
innocent Americans? (History)

3. When he asked me why 1 liked music, my initial response was, "Because it makes me feel...”.
My friend interrupted me <...> (Humanities)

4. Respondents were encouraged to take their time. Once they had made their initial response to
a question, a general probe was used to ensure that respondents tried hard to list everything

they knew relevant to that question. (Social Science)

In the first context, initial response is used in the meaning of “the reaction at the beginning of the
cure, treatment, etc.”. On the one hand, it demonstrates how important the temporal aspect is in the
biomedical discourse when using the word response. On the other hand, initial responses is contrasted
with deep responses. Moreover, the collocation deep responses is not characteristic of other disciplines,
as it is a term meaning “a sign of disease remission” (in BIOMED it occurs 7 times). It does not mean
temporal (quantitative), but a qualitative characteristic, which is the case, for example, in the following
passage: Cobimetinib plus vemurafenib improved outcomes across quartiles of response regardless of
prognostic factors or gene signatures and provided durable survival benefits in patients with deep
responses (BIOMED).
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The second example implements the meaning “The initial decisions and actions taken in reaction
to a reported incident”, and the third, and fourth implement the meaning “a verbal, written, or electronic
answer”. The use of response in the meaning of “answer” is most characteristic of humanitarian,
sociological and historical discourses. We note that the noun answer is found in these fields of scientific
knowledge much more often than in biomedical sciences: 15.3 ipm — BIOMED, 83.8 — History, 88.5 —
Social Science, 115.8 — Humanities.

Most notable is the presence of adjectives in biomedical discourse (temporal response, sustained
response, long-term response, etc.), which in combination with response add temporal characteristics to
its meaning and are not frequency in texts of other disciplines. On the other hand, the temporal adjectives
characteristic of historical and sociological discourse (rapid — 9 in History and 31 in Social Science, quick

— 7 in History), are found only once in BIOMED.

7. Conclusion

The systematic study of the academic vocabulary functioning in biomedical discourse is carried
out in comparison with the humanities and social sciences discourses. It is based on the corpus linguistics
methods using statistical methods and methods of qualitative analysis of language units. This study
confirms the hypothesis and demonstrates that general scientific vocabulary, like the special
(terminological) vocabulary, can be a marker of the discipline of a text both in terms of frequency and

distribution of units, and in semantics and specific collocations.
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