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Summary. The article researches prerequisites of development of pre-school education in western
lands of Ukraine as part of Austrian-Hungarian Empire, peculiarities of formation and functioning of
state women's teachers seminaries on the basis of which pre-school teachers professional training was

grounded.
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STRUCTURAL AND FUNCTIONAL ASPECTS
OF SCIENTIFIC LITERACY WITHIN THE POSTGRADUATE COURSES
OF ACADEMIC COMMUNICATION IN ENGLISH

Anomayin. Y cmammi ananizylomecsi ma  y3a2anbHIOIOMbCA  ICHYIONI  NOHAMMA  HAyKOBOI
2pamMomHocmi, a Makodic RNIOHIMAIOMbC NUMAHHA  6adCIUGOCMI ma neobxioHocmi OnA  6UKIA0AYi6
po3gusamu, noxkpawyeamu i 600CKOHANIOBAMU HABUYKU HAYKOBOI 2pAMOMHOCI 6 Medcax Kypcy HAyKoeol
KOMYHIKQYIi GHeNTHCLKOI0 MOGOIO O3 CMYOeHmié Mazicmpamypu.

Kniouoei crosa: nayxosa epamommuicms, HAQyKo8a KOMYHIKAYISA, HAYKOBO 2PAMOMHULU CIYOEHM.

Introduction. A postgraduate course in academic communication has been designed to
teach students the art of academic communication in English. Since the ways in which scientists
or academics communicate must be taught, universities offer courses designed to teach or
improve these communication skills. As academic communication is an area of interpersonal
skills that focuses on appropriate use of language within higher educational settings, the goal of
the course is to prepare students for scientific and academic careers. Postgraduate students will be
taught advanced vocabulary, proper grammar, reading comprehension and verbal expression.
They will learn how to write in a formal tone and politely address their readers, whether it is a
professor or their peer. In addition to developing high-level communication skills, they might also
learn about academia-specific topics, as well as how to write book and article reviews, research
papers and laboratory reports. They will practice an important element of academic
communication that is how to formulate a thesis or academic argument. Students are expected to
be able to interpret science writing and understand basic scientific explanations. Hence, here arise
certain aspects concerning scientific literacy as it is closely connected to academic
communication.

Previous researches and literature overview. Many attempts have been made to define
and describe the concept of scientific literacy since the late 1950s when it meant a desired
publics’ familiarity with the science. As the term evolved, the definition of it became wider
showing a larger function of scientific literacy. Among the scientists who have been studying this
concept, we can name R. Miller, J. Osborn, L. Phillips, S.P. Norris, R.W. Bybee, J. Holbrook, M.
Rannikmae and others. However, despite the fact that the concept have been studied and defined
in various settings and by different scholars, there is no universal approach in describing the
broad concept.

The aim of the article. Hence, being based on existing theoretical structure, the article aims
to analyse and generalise the notions of scientific literacy, as well as to raise the issues concerning
the importance and necessity for teachers to develop, improve and master scientific literacy skills
within the postgraduate course of academic communication in English.

The main body. Even the most brilliant discoveries, research or experiment findings, if not
communicated widely and accurately, is of little value.

As means of conveying scientific information, spreading and sharing ideas and thoughts, as
well as means of connecting people, communication is vital in the sphere of science. In general,
communication is the activity of conveying information through the exchange of ideas, intentions,
attitudes, feelings, expectations, perceptions, or commands, by speech, gestures, writings,
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behaviour and possibly by other means such as electromagnetic, chemical or physical phenomena.
It is the meaningful exchange of information between two or more participants. Communication
requires a sender, a message, a medium and a recipient, although the receiver does not have to be
present or aware of the sender’s intent to communicate at the time of communication; thus
communication can occur across vast distances in time and space.

Communication with others involves three primary steps:

THOUGHT (a concept, idea, information etc);

ENCODING (sending a message to a receiver in words or other symbols);

DECODING (translating the words and symbols into a concept or information).

The communication process is complete once the receiver understands the sender’s message.
[Table 1.] Thus, effective communication occurs only if the receiver comprehends the exact
information or idea that the sender intended to transmit. That is why, communication requires that
communicating parties share an area of communicative commonality. Because in this two-way
process of reaching mutual understanding participants not only exchange (encode-decode)
information, ideas and feelings but also create and share meaning. Among types of communication
crucial from the viewpoint of science, scientific communication, scholarly communication and

academic communication are distinguished.

ENCODES/
DECODES

ENCODES/ MESSAGES | <—>
DECODES

SENDS AND
RECEIVES

SENDS AND

Table 1. Model of Communication

Scientific communication is the explicit intercultural discourse that explains the significance
of scientific research, the nature of science, the doing science, and the content of science. Scientific
communication is an interactive process. It aims telling the world about the significance of research
results/ findings. [Table 2.] Scientific communication generally refers to public communication
presenting science-related topics to non-experts.

SCIENTISTS — > NON-SCIENTISTS

Table 2. Scientific Communication Participants

It includes science exhibitions, journalism, political and media production. [Table 3.] The
aim of scientific communication is to generate support for scientific research or study, or to inform
decision-making, including political and ethical thinking.
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Scientific communication
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Table 3. Constructs of Scientific Communication.

Besides the goal of communicating science between non-sciences, scientific communication
sometimes describes communication between scientists through scientific journals, meetings,
conferences and so on.[Table 4.] In order to avoid ambiguity, scientific communication between
qualified professional experts, scientists, and peer researchers is defined as scholarly scientific
communication, or, shorter, scholarly communication. Scholarly communication is the process of
academics, scholars, and researchers sharing and publishing their research findings so that they are
available to the wider academic community and beyond.

(//’D Authors %

Users Publishers
% Libraries &

Table 4. Scholarly communication participants

Another definition of scholarly communication is the creation, transformation, dissemination
and preservation of knowledge related to teaching, research and scholarly endeavours. [Table 5.]
Scholarly communication, as opposed to scientific communication, is imbedded in the context of
the scholarly tradition of the discipline and is shaped by the disciplinary rituals and perspectives.

Formal communication uses public and permanent vehicles such as books, journals, and
monographs. Formal scholarly communication can research articles, letters, memos, conferences,
technical reports, edited books and so on. Formal scholarly communication is published material,
that has been reviewed by peers, edited by publishers, and is retrievable through various
information systems. In the traditional model, it is linear communication with little or no feedback
possible created for a broad audience. [Table 6.] Scientists rely on published journal articles for
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recognition, reward, and idea formation. These articles are considered reliable and are findable later
because they archived and indexed in secondary sources. The most important of these formal
publications will also be reviewed in tertiary resources. Though formal reports frequently do not
provide enough information to reproduce the experiment; journal articles lack details such as
equipment settings, lessons learned and initial missteps or mistakes, they are very important from
the scientific point of view.

SCHOLARLY COMMUNICATION

I |
FORMAL INFORMAL
research
oral written / published face-to-face collaboration
¢ $ discussions

conferences academic journals getting advice

meetings books exchange of

seminars conference proceedings personal communication
workshops technical reports

lectures open access publishing

colloquia institutional repository
e-conferences  web-based e-joumnals

TABULAR
pure scientific data

Table 6. Constructs of Scholarly Communication

Formal communication uses public and permanent vehicles such as books, journals, and
monographs. Formal scholarly communication can research articles, letters, memos, conferences,
technical reports, edited books and so on. Formal scholarly communication is published material,
that has been reviewed by peers, edited by publishers, and is retrievable through various
information systems. In the traditional model, it is linear communication with little or no feedback
possible created for a broad audience. [Table 6.] Scientists rely on published journal articles for
recognition, reward, and idea formation. These articles are considered reliable and are findable later
because they archived and indexed in secondary sources. The most important of these formal
publications will also be reviewed in tertiary resources. Though formal reports frequently do not
provide enough information to reproduce the experiment; journal articles lack details such as
equipment settings, lessons learned and initial missteps or mistakes, they are very important from
the scientific point of view.

The goal of the formal process is to publish a journal article in peer-reviewed journals, but
much of the content of journal articles has been previously communicated via informal channels,
including reports and conference presentations. Communicating through informal means includes
face-to-face discussions, exchange of personal communication, sharing views, opinions, etc.
Informal scholarly communication is anything that does not fit into the definition of formal
scholarly communication; that is it, it can take place anytime, anywhere, in any format. Scientists
communicate informally to collaborate on research, to learn about new methods or theories, to hear
about new results, to get advice, to co-author formal publication. The most common method of
scholarly communication is by writing up the findings of research into an article to be published in
a scholarly journal; however, there are many other methods, such as publishing a book, a book
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chapter, conference paper, and multimedia formats such as sound and video recording.

When a scholar needs to publish a new discovery, he or she must use a particular channel of
communication. Here, academic communication refers to the methods in which ideas are distributed
among scholars or students. [Table 7.] Academic information is disseminated in scientific journals,
newsgroups, online course management systems, and research libraries. Academic communication
is an area of interpersonal skills study that focuses on the appropriate use of language within a
higher education setting.

NON-SCIENTISTS

SCIENTISTS

SCIENTISTS

Table 7. Academic Communication Participants

The widespread use of the Internet has greatly affected academic communication and has
caused both advances and complications in academic discourse.

Within the study of academic communication, emphasis may be placed on how students
can effectively convey complex ideas within their area of study and through a variety of
modalities, including writing, presentation and conversation. This form of communication is
based upon completing in-depth research and then presenting the information learned in an
understandable and professional manner. Academic communication involves presenting ideas
effectively and formal in a scholastic environment. Some people intuitively know the proper
way to communicate in different setting. Academic communication refers to methods of
communication that are highly structured and generally used in pedagogical settings. Academic
communication can include the words and structures used to express ideas, as well as the
methods by which ideas are disseminated. In 2003, Norris and Phillips dispute about how
scientific literacy is beyond knowledge in science and requires more understanding about
interconnectedness of elements of content, their sources and their implications. They extend
their conception to include the reasoning required to comprehend, interpret, analyse and
criticise. [ 4, p. 224-225]

The term ‘scientific literacy’ though not used with exactly the same meaning, includes,
according to Norris and Phillips (2003), the following components:

Knowledge of the substantive content of science and ability to distinguish from non-science;

Understanding science and its applications;

Knowledge of what counts as science;

Independence in learning science;

Ability to think scientifically;

Ability to use scientific knowledge in problem solving;

Knowledge needed for intelligent participation in science-based issues;

Understanding the nature of science, including its relationship with culture;

Appreciation of and comfort with science, including its wonder and curiosity;

Knowledge of the risks and benefits of science, and

Ability to think critically about science and to deal with scientific expertise. [ 4, p. 228]
Holbrook and Rannikmae (2009) suggest that a scientifically literate person needs intellectual

competence, considering other important attributes, which are as following:

1) Intellectual component (Higher Order Thinking Skills) encompasses ability to use concepts
of science in solving everyday problems and making responsible decisions in everyday life; to
locate, collect, analyse, and evaluate sources of scientific information and to use them properly; to

121

***********



ISSN 2076-586X. Bicuuk Yepkacekoro yHisepcurety. 2014. Ne 21 (314)

explain natural phenomena testable for their validity; to defend decisions and actions using rational
argument based on evidence.

2) Attitudinal that includes ability to display curiosity about the natural and human-made
world; to value scientific research and technological problem solving; to remain open to new
evidence; and to engage in science foe excitement and possibly explanations.

3) Societal comprising the ability to weigh the benefits / burden of scientific development; to
recognise the strengths and limitations of science; and to engage in responsible personal and civic
actions after weighing the possible consequences of alternative options.

4) Interdisciplinary includes the ability to connect science and technology to other human
endeavour; and to consider the political, economic, moral and ethical aspects of science and
technology as they relate to personal and global issues. [ 3, p.276-277]

As for the steps in developing scientific literacy, a comprehensive theoretical scale was
proposed by Bybee in 1997. It encompasses the following stages of scientific literacy:

1) Scientific illiteracy: Students do not have the proper vocabulary, concepts and cannot
respond to a reasonable question about science.

2) Nominal scientific literacy: Students can recognise some basic concepts related to science,
but have a low level of understanding.

3) Functional scientific literacy: Students can correctly describe a concept but still with
limited understanding of it.

4) Conceptual scientific literacy: Students develop some understanding of the major
conceptual schemes of a discipline and demonstrate general understanding of science.

5) Multidimensional scientific literacy: Students develop certain understanding and
appreciation of science. They can establish links within scientific disciplines. [ 1, 83-84]

As scientific literacy involves the ability to evaluate information critically, it is a main
construct within the domain of scientific and academic communication. Holbrook and Rannikmae
(2003) suggest that scientific literacy is generally defined as scientific attitudes and abilities to
construct understanding of science, to apply the ideas to realistic problems and issues involving
science, technology, society and the environment, as well as to inform and persuade other people to
take action based on these science ideas. Consequently, this means the ability to follow scientific
and academic discourse, the ability to make science personally relevant. Student should acquire the
ability to engage and to conduct exploratory activities, to locate and retrieve information, to draw
evidence-based conclusions, and to present the acquired knowledge. It is crucial for students to be
aware that common meanings of such words a “theory”, “proof”, “evidence”, “variable” etc. differ
from their precise meanings in the context of scientific discourse. Scientific literacy has the
following four attributes: knowledge of basic textbooks (scientific factual knowledge); an
understanding of scientific methods; appreciation of the positive outcomes of science and
technology; rejected superstitious beliefs such as astrology, numerology etc.

In order to be convinced of the correctness in the developing scientific literate students,
tutors should teach more effectively, selecting essential topics of scientific literacy in general and
one in the certain sphere. The curriculum should focus on a core learning that means educators
must select what to teach wisely, and concentrate on fewer topics taught in a variety of contexts
and provide students deeper understanding of their area of study. Tutors should seek ways and
means to measure levels of scientific literacy of their students on regular basis. Their assessment
procedure should be accurately designed and contain certain methods and forms to measure
students’ abilities to: 1) recognise concepts in English (nominal literacy); 2) define key concepts
in English (functional literacy); 3) use their understanding of their subject-specific concepts to
explain phenomena in their sphere of study (conceptual literacy); 4) use their subject-specific
knowledge to read and analyse an article, or to scrutinise information provided in internet
resources (multidimensional literacy).

Conclusions. The article has shown the importance and necessity for teachers to develop,
improve and master scientific literacy skills within the postgraduate course of academic
communication in English. Enhancing of scientific literacy should occur by developing an ability to
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use evidence-based scientific knowledge and skills productively, with relevance for everyday life
and future career, in solving meaningful scientific problems and making responsible scientific
decisions.
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Annomayus. B cmamve ananusupyiomes u obobwaiomes yoice cywecmeyiowue nonsmus HAYYHOU
epAMOMHOCIU, G MAKJICe NOOHUMAIOMCS. BONPOCHL, KACAIOUUECH BANCHOCU U HEOBXOOUMOCTIU pazsusamo,
YAyHUams U CO8EPULEHCMBO6AMY HABbIKU HAYYHOU 2DAMOMHOCIU 8 PAMKAX KYPCA HAYYHOI KOMMYHUKayuu
HA AH2UUCKOM A3bIKE ONS CMYOeHMOG Mazucmpamypbi.

Kniouessie cnosa: nayunas 2pamomnocme, HAYUHAA KOMMYHUKAYUS, HAYYHO-2PAMOMHbLU CIYOeHm.

Summary: The article analyses and generalises the existing notions of scientific literacy, as well as
raises the issues concerning the importance and necessity for educators to develop, improve and master
scientific literacy skills within the postgraduate course of academic communication in English.

Key words: scientific literacy, academic communication, scientifically literate student.
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PO3BUTOK IJAEM NPUHITAITY ITPHPOJAOBIANIOBIIHOCTI
B HIMEIIBKIM NEJATOI'TIII XVIII - XX er.

Anomayin. V cmammi npocmescyemvca poszeumox npUpoO0GION0BIOH020 GUXOBAHHA 6 HiMeybKiil
neoazoziyi XVIII — XX cmonimms, ananisyemvcs C60EPIOHICMb — OauenHs  po3BUMKY npuHyuny
nPUPO00BION0GIOHOCMI 6 nedazoziuniii KoHyenyii Himeyvkux neoazozie — 1. I. Ilecmanoyyi, ®. Hicmepseza,
I. Kamne, I. Bazeooea, ®. ®pebens, P. Lmainepa.

Knwuosi cnosa: npupodosionosione euxoeanns, meopis GIILHO20 GUXOBAHHA, NPUHYUR MPUPOOO
éionosionocmi, gpinanmponizm, anmponocogpis, Heo2ymMamism.

Mocranoska npo6aemu. Ille ne Tak maBHO icHyBasia crangapTHa Gopmyna — mob JUTHHA
BHpOCJIa BCEOIYHO PO3BHHEHOIO, MOTPIGHO 106 BOHA 3aKiHuMIIA UIKOJTY 3 OTJIMOJIEHUM BHBUYEHHSM
aHIJIACHKOI MOBH i My3uuHy mKoiy. BesyMoBHO, e ayxe KOPHCHO, ajle Yd JOCTaTHbO JUIs TOTO,
00 BCTYNHTH B XKHTTA, J€ HEeoOXimHi, HaNpHKIIAJ, eMOLiHHa 3pilTicTh, BMIHHSA CHiTKyBaTHCS,
3/10pOBHIH I'Ty371 1 IOYYTTA BiANOBiAaIbHOCTI? Clipo6a BUXOBATH JiTell Ha iIeHTHIHAX NIPUHIIAIIAX,
3MYCHTH JiTel N0 CTaHIAPTHOrO HABYAHHS 3a €IMHUMH (GopmMamMu BHXOBaHHS — BelMue3Ha
IOMMUJIKA, KA CBIAYHTH MPO Ge3NmOpajHiCTh JMIOJACTBA B PO3YMiHHI CBOE] IPUPOAUBIANIOBI IHOCT,
aJDke IPHPOIHE CEPENIOBHUINE BUMArallo Bifl IOJWHH TUIBKH TaKoi MOBEJIIHKHY 1 Aii, AKi JOTIOMOTTIH 6
i B momanbmmi ocBiTi, ToMy 30CEpe/KEHHS JIIOACTBA, B YMOBAaX ChOTOAEHHS, Ha OCOGHCTOCTI
AUTHHY, BU3HAHHA H HEOOXAHICTH BUBYEHHS i€l IPHPOIOBIAMOBIIHOr0 BUXOBAHHS TUTHHY CTAIH
00’€KTHBHUM SBHIIEM II€JJarOTiYHOI PeanbHOCTI i MiATPYHTAM U1 i OJAIBIIOrO PO3BHTKY.

Jlnsi cydacHMX HayKOBHIiB i IeNAroris NpiOpHTETHOro 3HAYeHHS HabyBae HeOOXigHICTh
BHBYCHHS, TNCPCOCMHCICHHS Ta y3aralbHeHHs IWIHHICHHX 3acaj igedl MpHPOAOBIAIIOBIAHOTO
BHXOBaHHS Hai0aHHAMH 3apyOiKHOI MNeNaroriké, w0 BiANOBigae CTPaTeriyHUM 3aBJaHHIM,
BH3HAYCHIMU TaKHMH JCPXaBHUMH JOKYMEHTaMH, K 3akoH Ykpainu «IIpo ocBity», JlepasHa
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