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THE SPECIFIC FEATURES OF THE FACTOR
OF UNDERSTANDING IN THE SCIENTIFIC
COMMUNICATIONS

The article contains results of analysis of science communication (SC) that takes place between
such actors as science, business, government and society. In particular, the communication gap
between the above-mentioned actors is investigated. The relevance of this topic is proved by
numerous publications of national and foreign researchers. It is known that the success of com-
munication largely depends on the understanding and perception of the information message
(IM) that is sent to the recipient. Their absence leads to communication gaps, which reduces the
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effectiveness of science communications up to complete misunderstanding. The aim of the study
is to identify and structure such gaps, as well as to find ways to overcome them in order to in-
crease the efficiency and successful design of scientific communications. The empirical basis of
the study is the scientific works of leading domestic and foreign scientists. The research methods
are the principle of ascent from the abstract to the concrete (Hegelian principle), as well as
general scientific methods of cognition: analysis, synthesis, generalization, scientific deduction
and induction. The conducted research demonstrates that the difference in mental models and
thesauri of communicants leads to communicative gaps in understanding — representational
gaps, which in foreign literature are termed as rGaps. Such gaps occur when the communica-
tors give the information message a meaning that the recipients do not realize, thus creating a
conflict in the meaning and value of the transmitted information. It is concluded that the de-
sign of a successful SC should take into account the understanding factor along with its accom-
panying fascination. Mechanisms and techniques that contribute to the elimination of rep-
resentational gaps are proposed, which in some cases make it possible to find a solution to the
problem of understanding in the SC.

Keywords: noosphere, science communication, communication gaps, gaps in understanding,
understanding of the information message, fascination, representative gap, perception gap.

Introduction. The communications are the driving forces of science and its “li-
ving” social fabric. A special role belongs to scientific communications (SC) that
take place between scientists within the scientific community as well as with the
representatives of business, government and society — it is the communications
Science — Science (Sc — Sc), Science — Business (Sc — B), Science — Govern-
ment (Sc — G), Science — Society (Sc — S). All these are the examples of SC of
different types. In all these cases, SC differ from each other, have their own dis-
tinctions; however, at the same time, the success of communication depends on
the understanding and perception of the message communicated. It should be
taken into consideration that these factors are strongly influenced by the infor-
mation and communication technologies (ICT). A lack of understanding in the
perception of information message (IM) results in various kinds of communica-
tion gaps (CG), which negates the results of communication and directly affects
the social transformational shifts in society, being a basis for building the know-
ledge economy (KE) and knowledge society as well as noospheric transformation
of the society. This requires an in-depth study and thorough analysis.

In particular, it relates to the issues of overcoming the gaps in understan-
ding in case of different types of SC. Therefore, the paper attempts, based on
the systematization and structuring of multiple types of SC that take place in
social relationships, to identify CG in the factor of understanding by the ad-
dressee and suggest mechanisms for their effective overcoming.

Literature review. The major focus of the western researches in the field
of SC is on the promotion of science [1—4]. This focus can be explained by the
fact that communicating your developments to the general public is consi-
dered as the main thing in the scientific development, because this is thought
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to enable changing the world with your ideas'. At the same time, it is critical to
embed an understanding into the problems of SC.

The paper [5] addresses the matter that often the addressers and addres-
sees of SC have different knowledge bases. The authors argue that the gaps in
understanding are often caused by differences in values, viewpoints and
knowledge. Even though such communication is needed to address difficult
social and technological challenges, involving a multitude of parties con-
cerned; a diversity of knowledge among communicators might result in the
occurrence of so called representational gaps rGaps. rGaps gaps occur when
the addressers make the assumptions which are not made by the addressees,
thereby causing a conflict over the meaning and value of the information com-
municated. This conflict, if it is controlled, can promote learning and innova-
tions, because communicators harmonize their assumptions. However, most
often, the conflict turns from discussion that informs into a dispute that di-
vides. Conflict management in a way that does not worsen communication
requires building relationships to mitigate the adverse effects of constant con-
flict, while maintaining the appropriate levels of cognitive differences between
the parties concerned. In order to eliminate rGaps, a good communicator
needs to try to understand the reason for the concern of people with opposite
point of view in order to try to “allay” these concerns. Such actions intended
to understand and respect the opposite point of view, most probably, can in-
crease confidence in information shared by the communicator and emphasize
that he/she takes into account the interests of the other party.

The term “rGaps” [5], introduced in the western literature, is specially
intended to define not only CG, but also representational gap, gap in percep-
tion — that’s how we can translate this term, but, in fact, it is a gap in under-
standing. The main purpose of an introduction of the term “rGap” is that, if
people believe that their own values are being criticized, then they to a much
smaller degree are ready to learn and adopt something new. Overcoming the
rGaps is not only replenishment of information deficit, but also change in the
point of view, which is related to understanding and is more complicated pro-
cess, in particular cognitive integration can take place — an extent to which
the points of view in this communication can be broadcasted and, thereby
understand the intended meaning of something that is communicated by oth-
ers. Cognitive integration increases owing to the processes of enrichment (the
communications Sc — S, Sc — B, Sc — G can be used as an example), exten-
sion (the communications Sc — Sc) and harmonization (the communications
Sc — Sc, Sc — B) (Fig. 1).

! Stanford University, Office of Technology Licensing, Annual Report 2006-2007. URL:
https://otl.stanford.edu/sites/g/files/sbiybj16766/files/media/file/otlar07.pdf (last accessed:
24.09.2022).
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Fig. 1. Communication processes to generate
knowledge: 1 — enrichment; 2 — extension;
3 — harmonization

Source: developed by [5].
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Information
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Imagine that the addresser and
addressee have knowledge bases, repre-
sented by circles in the Figure. Some-
times, something that is known to one
person is unknown to the other one
(area 1 in the Fig.1). This process can
be typical for the communications Sc — S, Sc — B, Sc — G. In some cases, none
of these people has the knowledge needed to connect their views, which requires
a research to seek knowledge — extension (area 2 in Fig. 1). The communication
Sc — Sc can be used as an example of this process. Sometimes, both parties have
knowledge on the subject, but it leads to conflicting assumptions that require
harmonization (area 3 in Fig. 1), which can be observed in case of the commu-
nications Sc —S and Sc — B. Each process represents its own way, using which
the addressers and addressees can generate the knowledge that will bridge rGaps.

In order to overcome CG, the research ? provides some of the best stra-
tegies, which may be used by data scientists to present the scientific infor-
mation they have in a business-friendly form, aiming to communicate with
it, namely by using charts, graphs and visualizations, finding a common lan-
guage, simplifying the presentation of data and turning it into information,
i.e., providing only major findings and doing it clearly and laconically, using
visually attractive presentations.

The paper * discusses the importance of communication between sci-
entists and society. A study by the Royal Society showed that scientifically
well-informed citizens are more likely to take better decisions in their per-
sonal life. However, a huge amount of research and invention is not generally
known to public; therefore, their advantages are not used to the fullest extent.
Globally, public policy depends on national opinion. If people are better in-
formed about scientific progress and start to understand scientific achieve-
ments, they can not only make the best decisions in their personal life, but
also influence the decisions that affect their cities and countries.

The paper [6] addresses the issue that social media are experiencing an
obvious demand for science and scientifically based information. Indeed,

2 Bridging the gap between data science and business. URL: https://ied.eu/blog/bridging-
the-gap-between-data-science-and-business/ (last accessed: 24.11.2022).

> Why should scientists communicate clearly with the public? URL: https://www.brit-
ishcouncil.org/voices-magazine/why-should-scientists-communicate-clearly-public
(last accessed: 12.09.2022).
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Facebook pages dedicated to science attract millions of subscribers, and
the best 30 pages include the well-known scientific communicators and or-
ganizations ’. Although, some of the best 30 pages can offer “dubious” or
even “pseudoscientific” advices or information. At the same time, the last
decade has seen an increase in the spread of disinformation and anti-scien-
tific information, which shows no sign of slowing down. Notwithstanding
the fact that social media provide scientists with unprecedented opportuni-
ties to combat disinformation and reach a broad audience, proportionally
small online presence of scientists and scientifically based information is a
missed opportunity.

In order to address this problem, it is necessary to value and encour-
age the efforts of scientific communities as well as public participation in
discussing the scientific news, including social media. A lack of time and
absence of incentives are major barriers to the participation by scientists in
Science Communication * activities (for example, social media, explanatory
work, education).

A study of the problem of communication between participants of sci-
entific and business groups was carried out by T.H. Bergmann & J.L. Grahn®.
The authors draw attention to the fact that one of the obstacles to the deve-
lopment and dissemination of knowledge is a communication gap in scientif-
ic circles and business world. Communication between practitioners and sci-
entists is usually limited to seminars, practical conferences and publications.
In such case, the information tends to be general, minimal and, above all,
one-sided. Creating an interactive center can be a solution that will close this
gap. In the authors” opinion, a creation of such center will enable scientists
to more effectively carry out researches and publish the findings related to
business and its interests as well as to provide advising services and organize
internship in business organizations for themselves and their students. Mar-
keting Science Institute (MSI) serves as an example of such center.

M. Luna & J.L. Velasco [7] analyzed the relationship between science
and business. It is found that the gap in such kind of communication oc-
cur due to different cognitive orientations, codes and interests. Based on
the interview with the representatives of these groups, it was concluded
that there is a need for “broadcasters”, who, in the authors’ opinion, should
facilitate the communication. The attention was drawn to the fact that sys-
tematic examining of functions and characteristics of such “broadcasters”
is scarce. The authors identified personal and professional characteristics,
which enable certain people to serve as “bridges” between the academic

* Science Communication corresponds to the communication type Science — Society.

> Interactive Centers: Bridging the Marketing Gap between Business. URL: https://www.
proquest.com/openview/3be4ea78cc86ebba3d24c9486eftbdb8/1?pq-origsite=gschol-
ar&cbl=48428 (last accessed: 05.10.2022).
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circles and business. They gave an example of positive and negative aspects
of integrating this position.

The paper © states that, in order to overcome a gap between scientists
and non-scientists, Scientific Communication should become a formal part
of academic training at all levels, and it should take place both inside and
outside the classroom. Moreover, in an ever-changing communication land-
scape, scientists and institutes should encourage public involvement and use
social media. Prioritizing SC can bring broad benefits, such as improving the
individual career outcomes, facilitating the scientific progress, promoting the
confidence in science and medicine and conducting more scientifically based
policies. The society will also be better prepared to take more rational deci-
sions, which can result in improving public health.

In addition, it should be noted that, in order to overcome representa-
tional gaps as well as to improve global SC [8—13], suggest using the noo-
spheric concept, on the basis of which it is possible to create new method-
ological approaches. A number of scientists note that the processes bearing
noospheric component, always have creative nature and high creative po-
tential, which is critical for achieving the key goals and objectives of SC, and
they also imply providing people with new vision, environmental thinking,
development and introduction of innovative science-intensive technolo-
gies. An introduction of noospheric approach aiming to narrow and bridge
communication and representational gaps to enable effective SC and ensure
noospheric trajectory of the development of society is a very important
challenge, addressing which will enhance scientific understanding between
different population groups (representatives of science, business, society,
and government bodies) and will make it possible to prevent negative ef-
tects of the global crises and pandemics.

Moreover, SC at any level facilitates the innovative development of soci-
ety and nation in general (e. g., development and introduction of cognitive
methods and technologies) that also overlaps with the key areas of focus of
noospheric approach.

It is also essential to highlight the papers of some scientists, dedicated
to CG, rGaps and gaps in understanding. For example, P. Hunter [14] states
that explanatory work with the public becomes more and more impor-
tant and necessary for science, because it can counteract to a vast amount
of scientific disinformation; get rid of various dangerous misconceptions;
and also first-hand learn about the research conducted by various research
and development institutes. The European Union has “Science with and for

¢ Bridging the gap between science and society with research communication competi-
tions. URL: https://www.purdue.edu/gradschool/news-events/2021/05/Bridging-the-gap-
between-science-and-society-with-research-communication-competitions.html (last ac-
cessed: 12.08.2022).
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Society” program’, under which the confidence in science is strengthening in
the society, and it is also clarified how to assess the reliability of information
more critically that, ultimately, will enable to ensure effective SC. Different
ways and solutions to overcoming CG while carrying out awareness-raising
and educational activities (in fact, this is SC) in various fields of science and
technology are presented in [15]. The need for more intense communication
between scientists and representatives of government, business and society
aiming to increase confidence in their reports, supported by scientific argu-
ments, is discussed in [16]. The authors come to the conclusion that in order
to conduct SC with the public, scientists should more actively use the ad-
vantages provided by interactive mass media (e. g., social media) and online
platforms as well as develop the strategies to reach out different population
groups. The public’s striving for obtaining professional and competent in-
formation, which can be provided by experts and scientists, is also justified,
which demonstrates people’s pursuit for scientific communication.

Novelty of problem statement and results obtained. The above ana-
lysis demonstrated that building successful SC depends to a large degree on
overcoming CG, some of which are associated with external conditions, and
some of which involves the internal factor, which was mentioned above as
the representational gap rGaps and it is inherent in all considered types of
SC. In many aspects, these gaps are related to the factor of understanding,
which, is poorly studied on the above-stated SC and have practically never
been studied before.

The goal of the paper, research method and empirical base. This paper
is aimed to systematize and structure rGaps within SC structure as well as
to identify mechanisms for their overcoming to enhance effectiveness of SC
and design of successful SC. The sources of information for this purpose are
scientific papers by the leading Ukrainian and foreign scientists as well as
the results of empirical researches. Hehel’s principle of ascending from the
abstract to the concrete and general scientific methods of cognition (anal-
ysis, synthesis, generalization, scientific deduction and induction) became
research methods.

Presentation of the basic research material and results obtained. The
success of the state directly depends on the success of economy, and the suc-
cess of the latter depends on its embeddedness in the world civilization pro-
cesses, the ultimate goal of which is, though not fully conscious, a noospheric
organization of society.

One of the stages on this way of social transformations is a stage of buil-
ding KE, a new economy focused on knowledge and the processes of its ge-

7 Towards clearer and more accessible science communication. URL: https://rea.ec.europa.
eu/news/towards-clearer-and-more-accessible-science-communication-2022-01-12-0_
en (last accessed: 12.08.2022).
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Science —— > Business

Fig. 2. Interaction of science, bu-
<:E siness, government and society,

including the influence of ICT

Source: developed by the authors.

——

Government Society

neration. The social and digital transformation, required for this purpose,
includes interaction of science, business, government and society as one of
the key factors of this transformation, which also experiences a powerful in-
fluence of information and communication technologies (ICT) [17] (Fig. 2).

SC between the above-stated entities is a key component of this interac-
tion. In the most general case, by SC is meant the process of the movement of
scientific ideas and results, both from scientists to scientists and “from scien-
tists through scientific community into the mass consciousness. It is a mul-
ti-faceted sphere, including different entities, different levels of their interac-
tion and different forms and methods of promoting the ideas” [18, p. 279].
However, in our case, a definition of SC requires considerable clarification
as, in the modern sense, communication is not so much broadcasting, but to
a large extent it represents the process of interaction, depending on various
circumstances.

Taking into consideration an analysis of multiple definitions of SC [19—
26] and an interaction of the subjects of the transformation, shown in Fig. 1,
the more precise definition of SC is suggested below.

By SC we mean a well-focused dialogue between its participants, where
an addresser is a representative of scientific community, and an addressee —
a representative of business or government, or society; and, in this well-fo-
cused dialogue, the addressee gains knowledge by the way of interpreting the
addressor’s information messages of scientific nature, which affects the ad-
dressee’s mental model, including the change of his / her thesaurus. It is clear
that, in this case, the addressee comprehends the meaning of the information
message communicated. This definition of SC allows generalizing many of
the definitions previously provided in these papers, also including the defini-
tion suggested by the authors earlier [27].

It is this point of view that gives us hints at the fact that the effective com-
munications should be established between the key participants of SC —sci-
ence, business, government and society, based on the more precise model of
SC, taking into consideration the basic determinants of this interaction and the
influence of information and communication infrastructure, which will have a
significant, perhaps even decisive, impact on the formation of KE.
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Moving from graphical presentation (Fig.1) to the tabular one enables to
explicitly specify all the possible pairs of interaction of the above-listed sub-
jects of transformation, totally making 16 (Table 1).

Only the pairs in the first row of Table 1 are of interest to us, because these
are the pairs that the most relevant to the above-mentioned definition of SC.

In our opinion, the basis for a more in-depth study of SC is a logical
structural model of SC suggested in [27], which allows taking into considera-
tion multiple factors of interaction, affecting SC, and which is, in fact, transi-
tional bridge between essentially humanitarian science that is SC and natural
sciences, such as mathematics, logics, structural analysis, etc. This model is
represented by the formula (1) and scheme in Fig. 3.

SC = <C,, Sign$'“’, C, X, T, T, M,, M,, G, CS> (1)

where C, — communicator 1; C, — communicator 2; SignS"" (Sign sys-
tem) — using which, scientific information is presented, including the use
of ICT; X — characteristics of information message; T, — thesaurus C; T,—
thesaurus C ; M, — mental model C ; M,— mental model C; G — goal (hier-
archy of goals from some sets of goals); CS — communication space.

A critical feature of SC is that the scientific text, i.e., written transmission
channel for information, is the preferred and most significant way of infor-
mation transmission in SC, and it includes monographs, textbooks, papers,
reviews, abstracts, essays, theses, reports, supplementary notes, etc.

At the same time, the choice of style, compositional form of the text,
etc., and its characteristics determine the strategy of the addresser’s behavior
in SC, who always has several goals: to communicate information about the
object, to convince the addressee of the reliability of this information, to have
an impact on the addressee, to demonstrate his/her role in obtaining this
information, etc. Since a scientific text is, by and large, a description of the
result of scientific research with its inherent characteristics, and verification
and testing of the informative consistency of such texts are strictly regulated
procedure, the main thing for designing successful communications Sc — Sc,

Table 1. Interaction between the subjects of transformation

Subject Science Business | Government Society
Science Sc — Sc Sc—B Sc—G Sc—S
Business B —Sc B—B B—G B—S ICT
Government| G — Sc G—B G—G G—S
Society S—Sc S—B S—G S—S

Source: developed by the authors.
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Fig. 3. Structural scheme of SC (CS — communication space)
Source: developed by the authors.

Sc — B, Sc — G, Sc — S is to convey and perceive the meaning, comprehend
IM contained in this text and in a certain format.

The model of SC under consideration includes the concepts of under-
standing, which directly influences the effectiveness of SC, and also fasci-
nations [28], which accompany and enhance this factor. A lack of under-
standing can be considered a major obstacle in communications; it has been
designated above as rGaps. Let us note that well-known communication
models [29—40] haven’t any of the above-mentioned aspects at all. And their
analysis, in terms of designing successful communication, has not been con-
ducted, despite their undoubted importance to SC*.

8 This phenomenon is of particular interest in terms of the use of web services, where the

understanding by the addressee of the meaning of the features encrypted in the web
service interface is the determinative factor in his interactions with this web service in
terms of its effectiveness. This was pointed out by D.A. Pospelov in [41].
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Therefore, it should be said that, in general, a major obstacle to designing
effective and successful SC is CG, which occur almost in all forms of SC be-
tween its participants for two main reasons. The first one is related to “exter-
nal contour” of SC: its factors such as intra-group closeness, excessive admi-
nistration, inability to “translate” from scientific language to the commercial
one, etc. The detailed consideration of CG of this type and mechanisms for
their overcoming was given in [42].

The second reason, being deeper in its nature and that was mentioned
earlier, is most often based on a certain lack of understanding ® among the
parties to a communication. And, in this case, the factor of understanding is
of predominant importance. It is for this reason that we introduced an under-
standing as characteristics of IM perception by the addressee into the logical
structural mode under consideration as a part of the so called CS (Fig. 2).
Fascination factor enhances an understanding and it is an absolutely required
component for SC [43].

In many aspects, CG don’t let modern society take full advantage of sci-
entific knowledge and move to a new, more advanced level of development,
especially in view of the widespread application of ICT. The researches car-
ried out on CG, related to an understanding of information message (IM) in
the full range of types and forms of SC, are entirely insufficient, even though
overcoming them among various participants of SC is a major challenge,
both in terms of the methodology of scientific cognition and in the context of
building a successful economy and changing the world.

It is critical in SC to separate the knowledge communicated from the
process of its understanding by a specific addressee. In SC, knowledge can
be communicated by the addresser to the addressee only provided that it is
represented in objective material form, with natural or formal language used
conventionally for this purpose. Thereby, knowledge is separated from the
process of its understanding by specific human being and acquires the status
of formalized explicit knowledge or information [44].

The information is communicated from the addresser to the addressee
using IM, being the ordered collections of language characters, i.e., a distinc-
tion should be made between the information and information message as
they are different concepts.

Besides formalized knowledge, there is also the knowledge, inherent in
a specific human being, that cannot be expressed abstractly using any char-
acters — it is called “non-formalized” or “implicit” knowledge. By the way,
it leads to the conclusion that any information is knowledge, but not any
knowledge is information. And one more conclusion that an explicit and for-

° In general, we believe it is important to distinguish between a lack of understanding
and rejection based on completely different communication principles, most often the
conflict ones. We will provide more details about it below.
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malized knowledge can be discovered through communication. In general,
knowledge should be distinguished from data and information.

A lack of understanding is related to the meaning and information put
into IM. What is going on in this case? What is a lack of understanding
for the addressee and what are the possibilities of overcoming it? Finding
out the factor of understanding can be an answer, which will immediately
provide guidance to overcome the representational gaps rGaps. At the same
time, we believe that the addresser has “encrypted” in IM, quite precisely
and clearly for himself, all knowledge required for the addressee, being the
information intended for the addressee. So now we need to help the ad-
dressee to comprehend and figure out the information contained in IM,
i.e., gain knowledge communicated by the addresser. It means that the ad-
dressee should interpret the language characters contained in IM and com-
prehend the semantic meaning it conveys. This way of gaining knowledge is
referred to in [44] as interpretational or semantic. In fact, it is the only way
in SC to gain knowledge.

In any case, it should be kept in mind that human communication activi-
ties, above all, create communication space, which has persistent relationship
between all elements of communication system [45]. In its turn, communica-
tion space combines such spaces as technosphere, infosphere, semiosphere,
socioinfosphere, sensorosphere and noosphere. They encourage the creation
of innovations to transform the external and internal relationships between
the subjects of communication activities. However, due to the fact that the
issues related to the structure, content, specific features of the functioning of
communication space and its components as well as the creation of innova-
tion are still being developed [46], the communication gaps and rGaps, when
communicating different IM, are inevitable. Nevertheless, the global trends
in the development of SC have already been introduced and are under devel-
opment, which is the first step to overcome the existing gaps.

The following core processes occur in any types of the communications
Sc —S¢, S¢ — B, Sc — G, Sc — S

Creation of IM is the process of formalizing a certain object, and the
more complex is the object, the more difficult is the process of formalizing it.
There are many examples — try to write a paper or advertising document. It
is easier for SC, because, in a number of cases, this process is associated with
the use of various kinds of templates and other standard forms.

Transmission of IM through the communication channels, implying its
preliminary encryption and further decryption.

Interpretation by the addressee of the IM, received from the addressee —
this is the last in sequence, but the most significant process in SC. Actually,
this is the process of gaining knowledge, because, as it was mentioned above,
we gain knowledge when we interpret language characters, i.e., comprehend
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their semantic meaning. The primary goal of SC is an understanding by the
addressee of the information communicated to him/her.

At the same time, the communication, as it follows from the logical struc-
tural model, takes place in a certain CS, which combines various additional
characteristics of communication process, such as, for example, a single text,
common terminology, single paradigm, the same or similar data and knowl-
edge, understanding, fascination, etc.

Therefore, SC consists in gaining knowledge by the addressee by the way
of interpreting the information messages from the addresser, their under-
standing and, thereby, expanding his/her thesaurus. This, we might say, a de-
cryption of everything that exists in SC.

It should be noted that SC is a semantic communication, and, in order to
design successful SC, it is important to understand what the meaning in the
content of IM is and how this meaning is understood by the addressee.

In SC, the addressers, as a rule, have three goals, which should be includ-
ed into IM, as follows:

* cognitive — the addressers disseminate new knowledge and skills, and
the addressees gain them;

* encouraging — the addressers encourage the participants of SC to any
actions or obtaining proper incentives;

* expressive — the addressers seek to trigger certain emotions in other
participants of SC.

To achieve cognitive goal, the relevant IM should include the addresser’s
knowledge and skills. To achieve encouraging goal, the relevant IM from the
addresser should include the incentives that encourage to activities. To achieve
expressive goal, the relevant IM from the addresser should include emotions.

We believe that, in all above-listed cases, IM should include fascinations
which “enhance” the information contained in IM and make its understand-
ing easier.

These spiritual products of human activities are generally called mean-
ings [47].

Obviously, the above stated goals are not equal for different cases of SC:

* for the communication Sc — Sc cognitive goal is of utmost importance,

* for the communication Sc — B and Sc — G encouraging goal is of ut-
most importance,

* for the communication Sc — S the expressive goal is of utmost importance.

These specific features of SC for different kinds should be taken into con-
sideration when designing SC themselves. In order to start SC, the addresser
has to put his / her meaning into the content of IM and communicate it to
the addressee.

In order to complete this cycle of SC, the addressee should embed the
meaning of IM, i.e., the addresser’s mental model, in his/her mental model,
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which means to properly (from the point of view of the addressee) interpret
IM (to understand it and incorporate the meanings understood into his/her
individual memory).

The effectiveness and success of SC to a large extent depend on the ad-
dressee and on the way how he/she understood the message communicated
to him/her. And the only way to attain the meaning communicated to him/
her is to understand it.

A message is understood at different levels: terminological, conceptual,
the level of hidden cognitive and motivational prerequisites [48]. Like in any
communication process, the meaning of the message attached by its author
might be misunderstood and, this inadequate meaning might be broadcasted
further by the addressee at any of the above-mentioned levels. This is evi-
denced by J.A. Schrejder and others [43]. It is possible to single out the basic
levels of understanding the information — an understanding is considered
as a multilevel process: the first level — terminological understanding, the
second level — conceptual understanding, an understanding of context, etc.

As noted in [47], an understanding is present in two mental processes:
cognition and communication. In SC, it is more often about an understand-
ing of the cause and effect relationship of the process, a composition of the
system, a structure of the machine, the motives of human behavior, the spe-
cifics of the given situation, and then cognitive understanding occurs. If it is
about an understanding of the message itself, then communicative under-
standing is meant.

The communicative understanding can have three forms as well as crite-
ria for identifying:

* the addressee gains knowledge which is new for him; communicative
understanding merges with the cognitive one and communicative cognition
occurs;

* the addressee, who received a message, does not comprehend its deep
meaning, limiting himself / herself to communicative perception (for example,
the text of the fable is understood, but the moral has not been grasped);

* the addressee remembers, repeats, copies individual words or phrases,
without understanding even the superficial meaning of the message; then it
is about pseudocommunication, as there are no “movement of meanings, but
only a movement of the material shell of signs”

* Different criteria for identifying the level of understanding — addres-
see’s behavior, affirmative statements by the addressee in respect of the con-
tent of information message, etc.

For the purposes of our research, it is critical to highlight several circum-
stances related to understanding, as follows:

1. An understanding in SC deals with text — these are papers, docu-
ments, books, brochures and other products, but it is not the spiritual world
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of a man — the author of these materials, which is much wider than any
author’s text. In our case, texts to a large extent are quite well-structured ma-
terial. As far as an understanding of information is considered as multilevel
process, so it should be treated accordingly: depending on the complexity
of the text and its semantic component, this text can and should be referred
to step by step and repeatedly, aiming to understand all its nuances, includ-
ing the hidden meaning contained in it. At the same time, depending on the
type of SC, an understanding takes on additional color. An understanding
in the communication Sc — Sc means cognitive understanding, and this
is enrichment, i.e., gaining knowledge and skills. An understanding in the
communications Sc — B, Sc — G means encouraging understanding, i.e.,
relevant texts should contain incentive’s, encouraging the activities. An un-
derstanding in the communication Sc — Sc means expressive understanding,
i.e., texts should trigger certain emotions in other participants. At the same
time, taking into consideration the results of the analysis carried out in [28],
in all types of communication, the addresser should provide for the use of
fascination in the IM intended for the addressee.

2. Ifthe addresser is willing to find out whether the addressee understood
him, he tries to clarify whether the addressee knows the position occupied by
the subject of discussion in one or another process, structure, machine or
product. That is, in our case of Sc, a definition of “understanding” as “know-
ing the position of an element in the system” will work [49].

3. To understand means to simplify. This bright idea found by the Stru-
gatsky brothers [50] may be supplemented, as follows — in order to clarify
the meaning of your IM, there should be given a number of examples, corre-
sponding to the level of understanding of the given addressee, and this means
to simplify, and, therefore, to understand.

4. To embed the meaning of the communicated IM into the mental mo-
del of the addressee [51].

It should also be kept in mind that an understanding paves the way for
the influence of the addresser on the addressee '°, and it leads to the following
essential and, in fact, final stage of communication, being, more often, its goal
is an interaction between the participants of communication.

The abovementioned circumstances play a major role only if there is
a lack of so human-specific thing as relationship, arising from exchanging
the information; otherwise, a connection between communication and re-
lationship appears on the scene, which might impose its restrictions on the

19 As noted in a number of papers, communicative influence is possible only provided that
the communicator (a person who communicates the information) and the recipient
(a person who receives the information) have a single or similar system of encryption
and decryption. The above-mentioned circumstances, actually, create such single or si-
milar system of encryption and decryption for communicants.
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above-stated circumstances, for example, the relationship that turns into full
or partial rejection of the interlocutor.

Indeed, SC can be considered through the networks of personal contacts,
which might be of different nature, and through the interaction of scientists,
businessmen and other participants of communication; while the relation-
ship within these networks can be of different nature, including the conflict
one, i.e., the structure of this intellectual space implies “an ongoing struggle
between networks, educated scientists and other participants of communica-
tions, each of which accumulates emotional energy and cultural capital, for
the right to stay in a limited number of the points of focus” [52, p. 21].

Therefore, the concept of V.A. Lefebvre about two fundamental ethical sys-
tems [53] appears to be very important. Summarizing this concept, the famous
scientist Y.P. Adler writes: “In the first ethical system, morality does not com-
promise good and evil. This affirmation leads to high evaluation of compro-
mise with people who threaten it. In the second ethical system, morality allows
compromising good and evil. The representative of this system is focused on
the aggressive self-defense and confrontation with any opponent — his/her slo-
gan “goodness has to be with fists” [54, p. 91]. It turned out that the first ethical
system dominates in the US culture, the second one —in CIS countries. Hence,
the conclusion is drawn that the second ethical system dominates in the scien-
tific community of our country (this also refers to CIS countries), which means
that it’s hard for the advocates of this system to compromise with the academic,
and not only academic staff, who are the followers of another representation
system. It is absolutely clear that this important scientific fact should be taken
into consideration when designing successful SC.

Therefore, when building a dialog during SC, it is necessary not only to
build it logically, but also to make it creative, systematically organized and
also aimed to reach understanding and preserve the integrity of the commu-
nication system itself (Sc — Sc, Sc — B, Sc — S, Sc — G).

So, understanding, as an important part of CS, serves as the main cate-
gory of SC — it is the meaning of SC. Therefore, both, the whole arsenal of
modern ICT, even though the role of this arsenal is not the key one, but its
capabilities enable to reinforce and “revive” the above stated circumstances "
to a large extent, and facilitate embedding the addresser’s mental model in
the addressee’s mental model, which is, in practical terms, the primary goal
of SC, and the whole arsenal of the addresser’s intellectual capabilities should
be employed to support the meanings.

Conclusions and prospects for future research. Taking into considera-
tion the problem of eliminating CG, the analysis of the above-stated material
allows us to draw a number of conclusions.

" Actually, it is influence by means of signs and sign systems.
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1. A major obstacle to designing effective and successful SC is CG that
occur almost in all types of SC between its participants for two main reasons.
The first one is related to the “external contour” of SC and CS. The second
reason, being deeper in its nature. Is related to the factor of understanding,
which needs to be taken into consideration, together with the accompanying
fascination, to design successful SC.

2.In order to overcome the representational gaps rGaps, which are inher-
ent in all types of SC under consideration, the priority in all the above-men-
tioned types of SC should be given to the factor of understanding as the key
one when eliminating the representational gaps rGaps.

3. Apart from this factor, a major role is played by fascination, which
enhances the factor of understanding.

4. An understanding of information is a multilevel process, which, de-
pending on the type of SC, takes on additional color. An understanding in
the communication Sc — Sc means cognitive understanding, in the com-
munications Sc — B, Sc — G it means encouraging understanding, in the
communication Sc — S it means expressive understanding. This aspect of un-
derstanding should be taken into consideration when creating the respective
IM. Moreover, in all types of communication, the addresser should provide
for the use of fascination in IM intended for the addressee.

5. The definition of “understanding” as “knowing the position of an el-
ement in the system” will work, and, therefore, will be effective, for the con-
sidered types of SC.

6. An understanding through simplification can be supplemented, as fol-
lows — there should be provided a number of examples, corresponding, by
the level of understanding, to the given addressee, which means to simplify
IM and, consequently, increase the chances of understanding it.

7. An understanding by embedding the meaning of IM in the addressee’s
mental model using ICT — web services, presentations, pictures, audio- and
video materials, charts and other means to convert data into the form com-
prehensible by the addressee, in other words, converting data in information
and thereby facilitating the embedment of the meaning in the addressee’s
mental model.

In the future, it is expected to study the applied aspects of the use of
the above-mentioned requirements to ensure an understanding of IM by the
addressee, including various methodological techniques associated with the
achievement of understanding and development of the relevant criteria to
identify reaching an understanding.
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OCOBJIMBOCTI ®AKTOPA
PO3YMIHHA B HAYKOBMX KOMYHIKALIAX

CraTTA MICTUTD pe3ynbTaTM aHaji3y HaykoBux koMyHikaniit (HK), axi BiI[6YBaIOTbCH
MDK TakuMM cy6’eKTami, AK HayKa, Oi3Hec, BlIafia Ta CyCIIbCTBO. 30KpeMa, JOCIIKY-
€TbCs KOMYHIKaLliiTHUi1 po3pyB MiX IMMu cy6’ekramu. [Ipo akTyabHICTb TeMU CBiT4aTh
4KCiIeHH] my6Omikanil BITYM3HAHNX i 3apyODKHUX yueHuX. Bigomo, 110 ycrix KoMyHiKamii
3HAYHOI0 MipOI0 3aJIeXXWUTD Bifi PO3yMiHHA Ta CIPUITHATTA iHGOpPMaLiHOrO IOBiTOM-
nenns (IIT), axe Hagcumaerbea appecary. Bigcyrricts II1 npr3BoguTh KO KOMYHIKaIil-
HNX PO3pUBIiB, 10 3HIDKYE eeKTMBHICTb HayKOBMX KOMYHIKaIlill @ JO ITOBHOTO He-
Opo3yMiHHA. MeTol0 JOCTiIpKeHHA € ineHTn(iKaLia Ta CTPyKTypyBaHHA TaKOro pORy
PO3pMBIB, a TaKOX HOIIYK LIUIAXIB X IOJONAaHHA 3ajUId HifBUINEeHHS eeKTUBHOCTI Ta
YCHILTHOTO IPOEKTYBAaHHA HAYKOBMX KOMYHIKaIlill. EMITipMYHOI0 0CHOBO NOCTiKEHHSA
€ HayKOBi ITpalli IpOBiIHNUX BITYM3HAHMX i 3apyODLKHMX ydeHUX. MeToaM HOCTiKeHH] —
IIPMHINII CXOfKEHHSI Biff abCTPAaKTHOTO /{0 KOHKPeTHOro (mpuHunn lerens), a TaKox 3a-
raJIbHOHAYKOBI METOAM Ii3HAHHA: aHa/li3, CUHTE3, y3arajbHEHHsA, HAyKOBa JENYKLisa Ta
ingykuia. ITpoBeiene fOCTiKEeHHA JeMOHCTPYE, 10 BiIMiHHICTh Y MEHTaNTbHUX MOJe-
NAX 1 Tesaypycax KOMYHIKaHTIB IIPU3BOJAUTD 10 KOMYHIKaTMBHUX PO3PUBIB Y PO3yMiH-
Hi — penpe3eHTaTVBHUX PO3PUBIB, AKi B IHO3€MHIi JIiTepaTypi I03HAYaIThCA TEPMIHOM
rGaps. Takoro popy po3puBU BMHUKAIOTh, KOV BilllpaBHUKY HafJal0Th iHPOpManiiiHIM
MOBiTOM/TEHHAM CMMCTI, IKMIT He 6aJaTh OfiepKyBadi, CTBOPIOIOYM B TaKMIl CIOCi6 KOH-
ikt y cMuciax i minHocTi iHdopmauii, mo nepegaerbes. 3po6IeHO BUCHOBOK, IO I
npoexTyBanHA ycrimuoi HK cnif BpaxoByBatu ¢hakTop po3yMiHHA pa3oM i3 CyNyTHBOIO
jiomy ¢acruHanjien. 3apoNoOHOBaHO MeXaHi3MI i TeXHIKH, AKi CIPUAITD YCYHEHHIO pe-
NPe3EHTATUBHIX PO3PUBIB, 110 B OKPEMIX BUIIA/IKAX JAE€ 3MOTY 3HAVITU BUPIIIEHHS IIPO-
6memu posyminaa 8 HK.

Kniouosi cnosa: Hoocepa, Hayxosi KomyHikauyii, KomyHikayitini po3pusu, po3pusu 6 posy-
MiHHI, PO3YMIHHS iHPOPMALiTiHO20 NOBI0OMAEHHS, PACUUHAUIS, penpe3eHmamueHuil pos-
pus, po3pus y cnputiHammi.
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