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THE INTERACTION BETWEEN GRAMMATICAL AND LEXICAL FEATURES
OF THE CONSTITUENTS OF MODAL CONSTRUCTIONS WITH THE VERB CAN
(ON THE MATERIAL OF SUBLANGUAGES OF SCIENTIFIC-TECHNICAL DISCOURSE)

Tsinovaya M.V.
Odesa National Polytechnic University

The article describes the functioning of the verb can in the texts of scientific and technical communication. Using quantita-
tive and distributional methods the frequency of the structural models with different forms of the verb can and infinitives
which go with it was determined. The lexico-semantic variants of the verb can in these models were identified. To describe
the lexical meanings of infinitives the entire complex of the infinitives that goes with can was divided into lexical layers.
This gave the opportunity to test the degree of influence of grammatical forms and lexical meanings of the infinitives as
well on the ability of the verb can to vary the number of its modal meanings.
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Recently, the problems of grammar theory with
its interest to the behaviour patterns of the
language units in real discourse have been pushed
aside a little by the elaboration in the field of cogni-
tive linguistics which describes the cognitive struc-
tures and processes in the human mind [4; 6...9].
This also applies to such issues as modality, which
includes not only the specific modal verbs, but covers
the entire spectrum of speech elements, expressing
the value of modality [1; 3; 10; 12; 14...16; 19]. A small
number of works devoted to the units of text corpora,
which can be found in the available literature and
which can be referred to as examples is the research
provided by S. F. Belyaeva [2], which describes the
operation of the modal constructions in the texts of
scientific and technical communication, and another
one by M. B. Umatova [18], which represents a com-
parative analysis of modal verbs in the languages of
different language systems.

However, according to the authors of the paper,
the range of problems in theoretical linguistics is
still far from being exhausted and requires further
research. These points include the analysis of mod-
al verbs functioning in scientific and technical dis-
course, in particular the verb can.

The content of the modal verb can and its inter-
nal form are precisely analyzed in Oxford Advanced
Learner's Dictionary by A. Hornby [13], which rep-
resents the verb can as a token, which has the fol-
lowing set of «modal meanings»: ability or opportu-
nity; «permission» in everyday conversational style;
probability and possibility of what is happening; in
the interrogative sentences it gives the shadow of the
meaning directed on revealing of surprise, absence
of attention; indicates what someone or something is
considered possible for the existence or implementa-
tion; indicates what is considered to be typical.

It should be noted that all the examples that are
used in Oxford Advanced Learner's Dictionary to de-
scribe the usage of the verb can belong to one func-
tional style, i.e. conversational, where a wide range
of modality shades of the studied lexemes in direct
dependence on the type of expression is found — from
the physical abilities to do something to polite re-
quests. However, they do not reveal the syntagmatic
properties of combined word forms, which function
specifically in scientific and technical discourse. It can
also be observed in scientific and technical dictionar-
ies, which do not even dwell on the meanings of mod-
al verbs [5; 11].

Lack of nomenclature of definitions required for
translators and future teachers of non-language
universities, including the lexical-semantic variants
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implemented in scientific and technical discourse of
modal constructions with the verb can, as well as
research carried on in this direction and based on
real scientific texts proves timeliness and topicality
of the submitted work. Thus, this article states the
following aim:

— to determine the probable mutual influence of
lexical meaning and grammatical form of the infin-
itive in modal constructions on the extension of im-
plemented in text corpus modal meanings of can and
vice versa.

For these aims a linguistic experiment was held,
where the following objectives were stated:

— to identify morphological and syntactical con-
ditions for the functioning of the verb can (formu-
las and models of modal constructions), methods of
distributed and quantitative analysis being used for
this aim;

— to determine the elements of the semantic
structure of can (set of modal meanings, reflecting
the objective reality — extralinguistic environment)
that are implemented in sublanguages included in
scientific and technical discourse;

— to fix the possible semantic shades which dif-
ferent grammatical forms of the constituents in the
selected models of modal structures can give to each
other;

— to group infinitives of modal constructions in
accordance with their lexical meanings and to form
a common, general and terminological layers of the
vocabulary; statistical method of rank correlation and
the method of survey of experts who possess back-
ground knowledge in these areas of science and tech-
nology were used for this purpose.

It should be stressed that for the reason of clar-
ity the body of modal structures does not include
the units containing adverbial modifiers or addition-
al elements that may impact the modal meaning of
the verb can, because the authors wanted to avoid
evaluation marks, which could determine the disposi-
tion of the speaker (writer), the introduction of which
into the semantic structure could provide additional
shades of expressiveness as if the headstone in this
case was epistemic or intentional modality. The main
aim of this work is to present examples of sentences
of stative nature with the zero level of evaluation.
This position is explained by the fact that, accord-
ing to the authors, the nature of this study requires,
firstly, the focus to be directed neither on the relation
of the speaker (writer) to the statement nor on the
implications, such as those associated with personal
feelings or opinion, but on the correctness and accu-
racy of the speech message, and secondly, as already
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mentioned, the interest is concentrated on the mutu-
al influence of the modal verb and the infinitive in
terms of their morphological, syntactical and seman-
tic features.

The material for the experiment was the text
bodies of «Power Engineering», «Electrical Engineer-
ing» and «Automotive» sublanguages, which are an
integral part of scientific discourse and formed by
the method of continuous sampling. The basis of text
corpora were scientific and technical journals pub-
lished in the USA and the UK — IEEE Transactions
on Power Apparatus and Systems; Power Engineer-
ing; Power; Automotive News; Combustion; Control
and Optimization; Machine Design; Industrial and
Production Engineering; Automotive Engineer. The
sample size was 300 thousand tokens. It can be as-
sumed that the usage of the texts that are different
as to their research topics in fundamental branches
of science and technology will help to make general
conclusions, forming style-identifying signs of scien-
tific functional style.

Table 1

Sublanguages

o) oD o

Ne Construction F* E = é =
) IS S)

SE|EE| 5

2| | 5

SRR

1. |can be Ven 481 | 228 | 175 78
2. |[can V 231 | 113 | 22 96
3. |could V 83 28 24 31
4. | could be Ven 65 18 27 20
5 |can VN 51 19 22 10
6. |[can V prp 26 11 10 5
7. | cannot be Ven 24 11 7 6
8. |can be A 21 11 8 2
9. | cannot V 19 11 2 6
10.|can be N 17 1 14 2
11.|can be Ven to V 15 1 4 10
12.|could be A 10 1 4 5
13.| could be N 8 2 2 4
14.| can have N 8 3 3 2
15. | could have Ven 8 3 1 4
16. | could not V 7 - 1 6
17.|can V N prp 6 5 - 1
18.| cannot V prp 5 - 2 3
19. | could not be Ven 4 1 1 2
20.|can V to V 3 1 - 2
21. | cannot be Ven to V 2 - - 2
22.|can V Ven 2 2 - -
23.|can VN to V 2 1 1 -
24. | could have been Ven 2 2 - -
25.|can N be Ven 2 - 1 1
26. | cannot be Ving 1 1 - -
27.|cannot V to V 1 1 - -
28. | could not have been Ven | 1 - 1 -

1100 | 468 | 332 | 298

From the database formed by three text corpora
all illustrative examples with the verb can were se-
lected using the method of characteristics correlation.
Then the obtained structures were classified accord-
ing to the typological features of structural models
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with regard to their total absolute frequency (F*).
The formalized representation of the structures was
expressed by the following marking:

V — infinitive without the particle «to»;

to V — infinitive with the particle «to»;

Ven — participle II;

N — noun;

A — adjective in the function of predicative;

prp — preposition.

In the analyzed corpora of «Power Engineering»,
«Electrical Engineering» and «Automotive» 28 models
with a total frequency of 1100 language units were
discovered. They are represented in the table 1.

The study showed that the highest priority is
possessed by the verb constructions which have the
forms of the passive infinitive. There appeared to be
only 8 of them, but their total frequency (594 usages)
covered more than a half (54%) of all usages of mod-
al constructions. They showed almost all methods of
variation of constituents in syntagmatic text corpora.
The highest total absolute frequency is possessed by
can be Ven (F* = 481) construction, it accounts for
88% of all usages of modal constructions with the
passive infinitive. Within this group the vast majority
of structures — 522 units — is used with the modal
verb can in the present tense and only 72 structures
with the modal verb in the past tense.

Modal constructions with the infinitive in the ac-
tive voice appeared on the second place as to their
frequency of usage (F* = 361, which is 33%). Data of
the table show that these aspectual-temporal forms
of the infinitive are diversified enough in this type
of the voice.

To determine the possible influence of grammat-
ical forms of the infinitive on the implementation of
modal meanings of the verb can a detailed analysis of
syntactic structures with passive and active infinitives
was carried out, the results of which are shown below.

can be Ven — center can be located, the devices
can be interconnected,;

can V — motor can run; turbine can generate;

could V — council could take into account, com-
puter could control;

could be Ven — electrical circuit could be broken;
short circuit could be stopped;

can V N — computer can solve the problem; it can
generate the power 200 kW;

can V prp — device can switch on; it can deal with;

cannot be Ven — console cannot be mounted; error
cannot be found;

cannot V — circuit cannot become; wattmeter can-
not determine;

can be Ven to V — tire can be supposed to be en-
gaged; calculation can be used to obtain;

can have N — system can have a device; trans-
former can have a coil;

could have Ven — generator could have energize;
motor could have achieved;

could not V — carburetor could not include; brake
could not work;

can V N prp — cylinder can remain the valve in;
piston can push the exhaust gases out;

cannot V prp — circuit cannot connect to; we can-
not draw in;

could not be Ven — capacitor could not be includ-
ed; temperature could not be measured;

can V to V — engineer can try to control; ammeter
can operate to obtain;

cannot be Ven to V — transformer cannot be used to
reduce; calculation cannot be assumed to be the same;

can V Ven — it can become abstracted; sound wave
can appear transmitted;
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can V N to V — four-cycle diesel engine can push
the piston to obtain;

could have been Ven — engine could have been
named; system could have been modeled,

can V N be Ven — part can possess a detail be used;

cannot be Ving — current cannot be flowing;

cannot V to V — wattmeter cannot measure to
achieve;

could not have been Ven — control apparatus
could not have been determined.

The results of the contextual analysis of text bod-
ies of «<Power Engineering», «Electrical Engineering»
and «Automotive» sublanguages, which fragments
are presented in the examples, show that the verb
can implements the only modal meaning of « physical
ability to do something». We can also conclude that
the variation of the morphological characteristics of
constituents in these structures does not influence
the implementation of the modal meaning of the en-
tire phrase, and the main modal meaning of «physical
ability» is just clarified in time (compare: can be de-
stgned — could be designed; can be measured — could
be measured, etc.), focuses on the possibility or im-
possibility of the action taken by the subject (can be
checked — cannot be checked; can be estimated — can-
not be estimated), and not any additional semantic(-
connotative) features are added to the modal mean-
ing of the mentioned above structural types.

The research conducted on the basis of three text
corpora, which do not have the same scientific sub-
ject, enables us to assume that the modal construc-
tions formed due to the models represented in the
table reveals, basically, only one dictionary meaning
«can be done» in other sublanguages of science and
technology, and the structural diversity of the infini-
tive does not expand the range of modal meanings or
make it more complicated.

To determine the possible influence of the infini-
tive lexical meanings on the implementation of modal
meanings of the verb can the differention of the en-
tire list of infinitives on lexical layers was carried out.
They were grouped according to the lexical charac-
teristics in the following way:

— the verbs that in case of comparing the range
of the words in the frequency dictionaries of the
three text corpora and Word book by E. Thornd-
ike, J. Lorge [17] gave a small difference of ranks
and did not show terminological inclination neither
in the direction of general literary dictionary nor in
the direction of the remaining three dictionaries were
attributed to commonly used ones: make, use, an-
nounce, observe, think, find, take, expect, become, see,
do, meet, occur, climb, etc.;

— the verbs that showed a significant difference
between ranges when frequency lists of three ana-
lyzed sublanguages and Word book by E. Thorndike,
J. Lorge were compared, but a slight difference when
the three frequency lists were compared, and turned
out to be terminological enough compared to common
literary lexics, but non-terminological for three techni-
cal frequency dictionaries were attributed to the layer
of the scientific vocabulary: add, operate, set, mount,
control, draw, solve, determine estimate, calculate, con-
struct, verify, approximate, regard, apply, carry out,
achieve, vary, verify, predict, compare, judge, accom-
plish, effect, assume, substitute, employ, state, etc.;

— and finally, the following lexemes belong to the
terms that were determined not only by the method
of rank correlation, but a survey of experts in the
fields of science and technology: turn over, intercon-
nect, simulate, cut, digitize, process, store, gauge, iS0-
late, time, coat, plot, automate, feed back, shield, etc.
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The analysis of the compatibility of the verb can
with the verbs belonging to the above mentioned lex-
ical layers in the forms of passive and active voic-
es within each of the three text corpora shows that
when the allocation is performed with the lexemes
of common and scientific layers, then the limitations
in the word usage of these verbs do not exist. If the
verb can combines with the infinitives of wverbs-
terms, then there is a semantic correlation, which
is characteristic for each area of knowledge. This is
naturally explained by the fact that the lexemes of
the first two layers are common to virtually all ar-
eas of science and technology, while in combination
with verbs-terms the modal construction indicates
the possibility of performing actions over phenome-
na, characteristic only to one of the three subject ar-
eas — «Power Engineering», «Electrical Engineering»
and «Automotive».

Thus, the differentiation in the meanings of the in-
finitives in the syntactic structures of the considered
modal constructions on terminological and non-ter-
minological is possible only due to the influence of
extralinguistic factors on the their functioning in a
text corpus, rather than implementation of a modal
meaning «the ability to fulfil the action over some-
thing». In its turn, different lexical meanings of the
infinitive do not affect the expansion of the range of
«modal meanings» of the verb can when using syn-
tactic patterns of the mentioned types.

The construction models «can be + name» (noun,
adjective, prepositional attributive structures) were
considered next. Regarding its frequency of usage as
well as the variety of the formulas used in the text
bodies it occupies the last place in the list of modal
constructions. The model «can be + name» is repre-
sented in the fields of «Power Engineering», «Electrical
Engineering» and «Automotive» in only four versions:

can be A — circuit can be open; system can be el-
ementary;

can be N — they can be blades of the turbine;

could be A — plot can be sinusoidal; temperature
could be high;

could be N — fuel could be the form of spray; fuel
could be bensin.

The frequency of their usage was 56 units, i.e. 5%
of all modal constructions.

The observations show that reconsidering and
transformation of the main meaning of the verb can,
which is «possibility», take place and as a result of its
contact with different parts of speech a new semantic
version of «probability» appears, for example, « How-
ever, it has suggested that it can be open to diluting
its stake to support growth at the carmaker» (Agnellis
tighten grip on Fiat Chrysler ahead of Wall Street
debut. Automotive News).

Thus, within the framework of scientific-technical
discourse the verb can expresses the modal mean-
ing of «assumption» or «probability» of objects or
phenomena existence, which are represented by the
lexemes possessing nominal character. The shift of
semantics in this construction in comparison with the
structures with the infinitive is quite natural, since it
includes a nominal element. But as we can see from
the examples, the general trend to be monosemantic
is confirmed here, because the nominal constituent of
the model-one-word lexeme, which is not complicat-
ed by additional elements, is monosemantic.

Based on the above, we can come to the following
conclusions.

1. The most frequent modal constructions with the
verb can/could, functioning in the corpora «Power
Engineering», «Electrical Engineering» and «Automo-
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tive» and discussed in this article are constructions
with the passive infinitive in various combinations of
the constituents. The second place as to occurrence
in the text bodies is occupied by the infinitive in the
active voice. The most insignificant as to the frequen-
cy of usage turned to be constructions «can / could
+ name».

The predominance of the passive forms over ac-
tive ones is considered to be one of the main char-
acteristics of the scientific style texts, because the
absence of the doer of the action can be observed
there. However, it can be seen in our study that the
active voice forms are also quite numerous. This point
is explained by the fact that the objects themselves
(turbines, electrical circuits, brakes, motors, etc.) re-
veal their functioning activity.

2. In text samples of the investigated fields of sci-
ence and technology there is a definite tendency to
ambiguity of the verb can. The only semantic variant
in the spectrum of «modal meanings» of the verb can/
could turned to be «the ability to carry any action over
something» and the model «can be + name» has the
modal meaning of «assumption» or «probability».

3. The analysis of various tense and voice forms of
the infinitive in modal constructions shows that the
morphological component does not affect the seman-
tics of the verb can.

4. The classification of the infinitives in modal
constructions due to lexical layers and further at-
tempt to determine the possible mutual lexical influ-
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ence of both constituents of the considered structures
shows that the expected interaction does not occur.
The extra-linguistic factors affect the lexical mean-
ing of the infinitive and «modal meaning» of the verb
can/could as well.

5. From the point of view of determining style dis-
tinguishing characteristics of high-frequency modal
constructions with can, which reproduce, basically,
the modal meaning of «ability» to perform an action,
may be deemed to be the normal implementation of
the constructions with the verb can in sublanguages
of scientific and technical discourse.

6. The knowledge of passive infinitive mainly and
active infinitive to a lesser degree is needed for the
identification of the semantic structures as to the
presented models, because the modal meaning of the
verb can/could is actualised in its one main mean-
ing, which is rather important for practical purpos-
es of the English language teaching in non-linguistic
universities. Difficulties in decoding the construction
«can be + name» also do not occur, as the main el-
ement is unambiguous, and does not affect the lexi-
cal-semantic variant of the verb can.

Further research will be devoted to modal con-
structions with modifiers-adverbs and other addi-
tional elements contained in the structures, in order
to prove that the introduction of these elements in
the structure of modal constructions can or can not
affect the implementation of other «<modal meanings»
of the verb can.
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Iumaosa M.B.
OpnecbKuil HaIllOHAJBHUI IOJITEXHIYHNI yHIBEpCUTeT

B3AEMO/IIA TPAMATUYHUIX TA JEKCUYHIUX OCOBJNBOCTEN
KOHCTUTYEHTIB MOJAJILHIUX KOHCTPYRIIIN 3 TUECTOBOM CAN
(HA MATEPIAJII HIIMOB HAYROBO-TEXHIYHOI'O JICRYPCY)

Anoranis

CrarTa nmpucBsAdeHa onucy (PyHKIIOHYBaHHs Ji€coBa can y TeKCTaX HAaYKOBO-TeXHIYHOI KOMyHikallii. 3a A0omomMororo
KiJIbKiCHOrO Ta AMCTPUOYTMBHOTO METOJIB BM3HAYEHi HaiibiJbIl 4acTOTHI MOAeJi MOAAJIbHUX KOHCTPYKIHN 3 pisHUMMN
dopmamy niecsoBa can i iH(IHITMBIB, AKI NOEOHYIOTBCA 3 HUM. ¥ IMX MOJeJAX OyJsy BM3HAUEH] JIEKCUKO-CEeMaHTUYHI
BapianTu giecsoBa can. s ommcy JIEKCMYHMX 3HA4YeHb iH(iHITMBIB Bech kommiekc iHQiHiTMBIB, sAKi 3'emHyrOTHCA 3
niecyioBoM can, Oysm poafiseHi Ha JekcuuHi macTy. Ile 1ajo MOMKIMBICTD IePEBipUTY CTYIIHD BILIMBY AK IPAMaTUYHUX
copM, Tak i JIeKCMUHUX 3HAUEHDL iH(IHITMBIB Ha 3[aTHICTH Ji€csoBa can BapiloBaTy CBOi MOJAJIbHI 3HAUYEHHA.

Kuro4doBi cioBa: paHroBa KOpeJIAlid, MOJAJbHMII CeHC, JeKCUYHMIT IIJIacT, abCOJIIOTHA JaCcTOTa, CMHTAKCUYHA CTPYKTYypA.

Inaosaa M.B.
Opecckuii HalMOHAJBHBIV IOJIUTEXHNYECKU YHUBEPCUTET

B3AUMOJIEVICTBUE TPAMMATUYECKNX U JJEKCUYECKX OCOBEHHOCTEJ
KOHCTUTYEHTOB MOJIAJBHBIX KOHCTPYKIIVI C TJIATOJIOM CAN
(HA MATEPUMAJIE IOA'BbA3BIKOB HAYYHO-TEXHUYECROTO IMCRYPCA)

AHHOTAIMA

CraTbhd NOCBAIEHA OMMCAHMIO IJIAr0JIa can B TEKCTaX HAYYHO-TEXHIUYeCKOl KoMMyHUKanyy. C IIOMOIIbI0 KOJIMYeCTBEHHOTO
¥ AUCTPUOYTUBHOTO METOOB OIpeesieHbl HanboJiee YaCTOTHBIE MOJEJM MOJAJbHBIX KOHCTPYKIMI C pasHbIMu popMamu
rjaroJia can ¥ MH(PMHUTUBOB, KOTOPBIE COEANHAIOTCA C HUM. B 9TMX MozesAax ObLIy OIpe/iesieHbl JEKCUKO-CEMaHTUYeCKye
BapuMaHTHI ryarojya can. JlJisd onmmcaHus JIEKCUYECKNX 3HAYEHU MH(PUHUTUBOB BECh KOMILIEKC MH(PMHUTUBOB, KOTOPBIE
COEMHAITCA C IJIAroJIOM can, ObLIM pas/eJieHbl Ha JIEKCUYECKMe IIACThL. OTO JaJI0 BO3MOYKHOCTb IIPOBEPUTH CTEIeHb
BIMAHMA KaK IpaMMaTUYecKMX (POpM, TaK M JIEKCMYEeCKUX 3HA4YeHMII MH(MPUHUTUBOB Ha CIIOCOOHOCTBH IJlarosa can
BapbMPOBATH CBOM MOJAJIbHbIE 3HAUEHV.

KuaroueBbie ciioBa: paHroBas KOppeJssAla, MOAAJbHBI CMBICJI, JIEKCUYEeCKIII I1acT, abCcoIoTHAaA YacToTa, CMHTaAKCUYecKasd

CTPYKTYypa.



