HAYKOBI 3AITHCKH

Cepis: IledazoeiuHi HAOYKU

Bunyck 168

UDK 373.5.091.33:53

SUKHOVIRSKA Liudmyla Pavlovna —
Candidate Degree in Pedagogical Sciences,
Senior Lecturer of the Department of Medical Physics

and Information Technologies No. 2 of Donetsk National Medical University

ORCID ID 0000-0003-0353-9354
e-mail: suhovirskaya2011@gmail.com

WEB-RESOURCES TO THE METHODS OF TRAINING BIOPHYSICS IN MEDICAL INSTITUTIONS
OF HIGHER EDUCATION

Formulation of the problem. Integration of
Ukraine into the global information and educational
space, the massive use of computerization and
information technologies in all spheres of life,
necessitates the effective use of information and
communication technologies (ICTs) [5].

The main role of ICT belongs to web technologies
and web resources that quickly penetrate into all spheres
of society, including education, which provides a
transition from industrial to information and technology
society.

Such conditions should ensure the formation of
competent modern creators of the industrial, spiritual and
intellectual spheres of society, and also require from the
person not only deep and stable fundamental knowledge
and abilities, but also the ability to independently acquire
them, improve and apply the acquired knowledge for
solving various tasks in education both theoretical and
practical.

Literature review. In the methodology of teaching
physics actively studied the educational capabilities of
technical means and related software, electronic
textbooks, programs for processing the results of
measurements and implementation of knowledge
control, computer projects by such well-known teachers
as L. Blahodarenko, V. Hrytsenko, Yu. Zhuk,
V. Savchenko, M. Shut. Famous scientists engaged in
research on the problem of the introduction of web
resources in institutions of higher education: V. Bykov,
L. Breskina, A. Zviahina, V. Ziiautdinov.

A large number of government programs and
projects are devoted to the introduction of web
technologies and web resources in the field of
education. Decree of the President of Ukraine «On
measures to develop the national component of the
global Internet information network and ensure wide
access to this network in Ukraine» (2000), «On urgent
measures for the provision and development of
education in Ukraine» (2005), «On Approval of the
State Program on information and communication
technologies in education and science for 2006-2010»
(2005), Decree of the President of Ukraine «On
additional measures to improve the quality of education
in Ukraine» (2008 which are aimed at providing the
appropriate conditions for the effective use of modern
web technologies and web resources to improve the
educational process.

The purpose of article. Develop a methodology
for using web resources to study biophysics in higher
education institutions.

Presentation of the main research material.
From the point of view of the educational system,
resources are all that is directly involved in the educational
process: labor resources of education, information
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resources (textbooks, manuals, computer programs and
other means of education), pedagogical technologies and
know-how, capital resources (availability of training
rooms, provision of manuals, computers, etc.). The extent
to which these resources meet modern requirements, the
level of technical and technological development of
society, speaks of their ability to influence the quality of
the educational process. It is resources and their qualitative
characteristics that largely determine the result of education
[3, p. 148]. Since resources are first and foremost potential
opportunities, the task of institutions of higher education is
to update them, through organizational measures, and to
bring them into a category of real means that correspond to
tasks and programs [2].

The educational process of biophysics can be greatly
improved on the basis of the analysis of the available
external resource represented by the scheme (fig. 1). The
components of the process are the block of social,
production, material, information, technological
problems and methodological support. Individual
influence on the formation of external educational
resources has social support, family, friends, teachers,
social status, incentives, etc.
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Fig. 1. Scheme of external educational resources of the
educational process
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From these positions, external educational resources
are all that directly engages in the educational process:
teachers, information resources (textbooks, manuals,
computer programs, means of education), pedagogical
technologies, material resources of a higher education
institution (availability of training rooms, computer
security, etc.). The extent to which these resources meet the
modern requirements, the level of technical and
technological development of society, speaks of their
ability to influence the quality of the educational process,
which is manifested through the internal resources of
students and teachers [6; 7].

External and internal educational resources can
operate successfully in a certain educational
environment — a resource-oriented educational
environment (ROEE) that interacts with the resources
and potential of subjects of learning (fig. 2).
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resources

y

Resource-oriented educational environment

Psychological and
pedagogical theories

| Regulatory sphere | | Internal resources |
| Teachers |
T
—>| Subjects of training ’—>| Parents |
v
Students

Fig. 2. Scheme of resource-oriented educational

environment

The transition to the use of potential ICT-based
resources in the process of teaching biophysics leads to
a significant increase in student capacity; increase in the
number of transmitted information; extension of
coverage area of information; increasing the
effectiveness of distance learning. You can create
ROEE from electronic libraries, multimedia library,
repository of information. The effectiveness of such a
medium largely depends on its openness and
comprehensiveness. According to V.Yu. Bykov, in the
construction of such an environment, the leading place
is occupied by computer-based tools and ICTs, which
build an information and communication platform for
open education [1].

The idea of an open resource environment is not
the creation of any new pedagogical content of
education, but the use of a system approach for its
implementation. The basis of the educational process in
the open education is the purposeful, controlled,
intensive independent work of students, which can be
studied in a convenient place, by a personalized
timetable, having a set of special learning materials,
contact with the teacher and with other students [1]. The
purpose of the open education is preparing students for

activities in the conditions of information and
telecommunication society.

To the methodological principles of ROEE on
biophysics in institutions of higher education include:
1)the introduction of the tradition of an unlimited
operational exchange with scientific and methodological
ideas, based on cooperation through the interactive Internet
culture of the XXI century, which provides access and
quality of physical education through Open Educational
Resources (OER); 2)creation of open ROEE, which is
provided by proper constant investment in the form of
tutorials, online courses, tests, multimedia, software and
other tools that can be used in the process of teaching and
learning; 3) development of didactic materials, open source
publications, suitable for secondary use, renewal and
adaptation; 4) creation and introduction of technology for the
reduction of deficits in skills and abilities through the
development of the network of channels of perception,
modeling, recreation of experience, educational games, life-
long learning as potential resources; 5) development of the
technology of attracting the subject-object, subject-subject
and inverse communications between users: students,
teachers, parents for joint learning, creation, exchange and
collaboration; 6)use of the possibilities of the fond
Wikimedia — the existing physical collection of charts,
photos, graphs, diagrams, videos and music which are
available under a free license; 7) Involvement in the 2008
Cape Town Declaration on the joint use of potential
resources for the development of the ROEE, free sharing of
the results of other researchers’ work, scientists and the use
of their own scientific works; 8)development of the
technology of neutralization of excessive use of open ROEE.

Regardless the fairly significant amount of
educational resources on the Internet, the most effective
for students is the resources that are as close as possible
to their needs, that is, those created and maintained at
the educational institution, educational subject, etc., and
they fit organically into the ROEE (fig. 2), forming an
additional link, in particular student-teacher, student-
student, student-society.

Using the methodological principles of ROEE, we
have created a web resource — «Resource Center on
Physics» («Resource Center on Physics») (http://rcf-
ptu.in.ua), which contains such pages on biophysics: video
materials, research work, control works, laboratory works,
educational and methodical documentation, educational web
resources, textbooks, presentations, publications (fig. 3).

Fig. 3. The interface of the main page of the Resource
Center on Physics
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The difference between Internet resources and the
web resource «Resource Center on Physicsy is that the
resource center has already outlined a set of reliable and
objective information from biophysics, which is
systematized according to the topics and sections of the
biophysics course that is absent in the general Internet
network. We considered the advantages of using the
web resource «Resource Center on Physics»: the
opportunity to study at home; getting more knowledge
about using your computer, the Internet, distance
learning platforms and other application packages;
individual training; training in small groups; «presence»
at classes of teachers of other institutions of higher
education; greater concentration of students; face-to-
face learning and control of tasks execution online;
viewing educational video films; use ready-made
presentations; chatting; interactive responses — using
Smart-elements viewing of online lessons in the
recording during the month; the ability to replace a
computer mouse with a graphic tablet; simultaneous
download of a certain amount of training materials of
different formats; materials can be uploaded to the
resource center by both the teacher and the student;
receiving immediate expert advice; getting homework
right on your monitor screen or email; expanding
students’ ability to prepare for final works (control
testing, training testing, obtaining sample assignments
that will be on subject testing); extended information is
provided through links to additional thematic sites;
unlike other Internet resources, the «Resource Center on
Physics» has an educational direction; constant
communication teacher-student, the possibility of
consulting; while performing tasks you can use the
Internet in parallel to find information; develops the
ability to study independently and acquire knowledge
from different sources; carried out the function of
«screen capturey; lectures in live broadcast [6; 7; 8].

Learning using the web resource «Resource Center
on Physics» is synchronous (online), students work on
one programm with a general start-up. The use during
biophysics teaching in medical institutions of higher
education of multimedia presentations created by a
teacher and students, pedagogical software tools,
computer tests, resource center, contributes to the
formation and development of cognitive interest in
biophysics; stimulating activity and independence of
students during the preparation of the material, in work with
literature, independent research work. In addition, the
simulation of various processes and phenomena does not in
any way replace traditional physical experiments, but in
combination with them allows to explain on a higher level
physical phenomena and processes.

Conclusions. In the process of teaching
biophysics, the student carries out various actions, and
since in all cognitive mental processes the leading is
thinking, we can say that for intensify the activity of
students we must activate their thinking.

Thus, work with the web resource «Resource
Center on Physics» activates cognitive activity of
students. For the successful work for teacher is

necessary not only to actively use modern information
technologies, but to make students actively use them.
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CYUYACHI TAZIVKETHU TA CIYXBA GOOGLE CLASSROOM SIK 3ACIb ®OPMYBAHHSA
MOTUBAIIIi BUBUEHHS ®I3UKU

IMocTtanoBka Ta OOIPYHTYBAHHSI AKTYaJLHOCTI
npodiemu. I[Ipo cydacHHX Y4HIB KaXyTh, IIO BOHH
3’SBUIIMCS Ha CBIT «i3 MUIIKOIO B PYII», OCKUIBKH
MOJIO/Ib, HapokeHa y 21 CTONITTI, 3MalKy OTOYEHa
KOMIT  FOTEepaMH, HOYTOYKaMH, TUIAHILIETAMH,
cMapToHaMH, IrpOBHMH TpPUCTABKAaMH Ta I1HIIMMHU
rajpkeTaMu. I, 3BiCHO, BOHHM BXK€ HE YSIBIISIOTH JKHUTTS
0e3 IHTepHEeTy: IS «IBOTUCSYHHUKIB» BiH 1CHYBaB
3aBxau [7]. ToMy BKe CTajgo 3BUYHUM, IO YIHI HAYTh
HAa YPOKM 3 MOIHMMH TaJDKeTaMu. 3BHYAWHO, Ie
3py4HO, aDKe MOXKHA B OyIb-fKHH MOMEHT 3HaWTH
notpiOHy iHpopMmanito B I[HTepHeTi, aje mpakTHKa
3aCBiMYye, MO Y4YHI PiKO BUKOPUCTOBYIOTH MOOLIBHI
TeneOHM came TS HaBYaHHS.

Ha cporomuimHii aeHp BifoMo, 110 y OaraTbox
KpaiHax CBITy BHKOPUCTAHHS MOOUIBHUX HPHUCTPOIB
peai3yeTbCsi B HaBYAJIHHOMY MpOLECi, a «MOOUIBHI
JIOAATKU» € HEBiJ'€MHOI0 YaCTHHOI OyIb-SIKOTO
HaBYaAIBHOTO Kypcy. Ha xanb, y HaB4aIbHO-BUXOBHOMY
IpoIieci Cy4acHOI HAIlIOHAJBHOI IIKOMU Y KpaiHu
MPUKJIM BUKOPHUCTAHHS TAKUX TEXHOJOTIH TMOKH IO
HOCSTh  €MI30JMYHMN  XapakTep, Xo4a MOOIIBHI
TEXHOJIOTIT Ha JTAHOMY eTarli iX pPO3BHTKY, J03BOJISIOTH
CYTTEBO DO3IIUPUTH Ta IOKPAIIUTA JUAAKTHYHI
MOXJTUBOCTI HayYaIbHO-BUXOBHOTO nporecy
3araJIbHOOCBITHIX 3aKIaaiB YKpaiHM BIJMOBIAHO IO
BHMOT 1 3aITUTIB choroJicHHsA. Hapasi y pi3HuX kpaiHax
CBITY 3HAYHOrO TOIIMPEHHS 1 MOMYJSPHOCTI B MEXax
IIKUTBHOT TPaKkTHKA HA0yJI0 BHKOPUCTAHHS MOJEINI
BYOD (Bin anrn. Bring Your Own Device, mo B
nepeksia/ii O3Havyae «IIPUHECH CBiH JeBaicy»), NpH SKii
Y4YHIB MOTUBYIOTh IPUHOCHUTH B HIKOJTY BJIACHI MOOIJIBHI
MPUCTPOI 3a JOIMOMOI'OI0 YOro BiIOYBa€ThCs IICBHA
3amiaHoBaHa yumteneM pobora Ha ypomi [13]. Takwuii
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METOIMYHHUN MiAXiJl ycCyBae MOTpedy HaBYaJIbHOTO
3aKNagy y IICHTPaIi30BaHii 3aKyIiBiIi BiIIOBITHUX
MPUCTPOIB, IO, y CBOIO 4Yepry, JAO3BOJISE MOJONATH
OIMH 3 OCHOBHHX Oap’€piB Ha IUIAXY BIIPOBAHKEHHS
«MOO1IFHOT OCBITH» B HaBYaJbHUI MPOIEC — MUTAHHS
MaTepialbHO-TEXHIYHOr0 3a0e3eucHHs [4].

AHaJi3 ocTaHHIX JocHigKeHb i myOsikamii.
[HpopManiiHO-KOMYHIKAIIIHHI ~ TEXHOJOTIT ~ MICTATh
3HAYHI MOMKJIMBOCTI JUIi HABYaHHA 1 pPO3BHUTKY
0COOHMCTOCTI Y4YHIB, 2 TOMY BUMAararoTb OHOBJICHHS Ta
BJIOCKOHAJICHHS 3MicTy ¥l opraHizamii ¢opM HaBYaHHS
Ha OCHOBI BHUKOpUCTaHHA cydacHuX 3aco0iB IKT
B3arajli, Ta TOMIYKYy HOBUX e(eKTUBHHX (opM
oprasi3aiii HaBYaHHs y4HIB (Pi3MKM 3 BUKOPHCTaHHIM
IKT 30kpema [11].

Amnaniz HAYKOBO-METOJIMYHOT JiTepaTypu
MEPEKOHIUBO 3acBiMUye, MO ICHYE 3HAYHA JOpOOKa
HAaIpalnoBaHb, IOB’SI3aHUX 3 BHUKOPHCTAHHSIM 3ac00iB
IKT y HaBuaHHi, 30KpeMa: y HayKOBUX JIOCIHIPKEHHSIX
OCTaHHIX POKIB OYyJHM JOCIIKCHI TCOPETHYHI ACHCKTH
MOO1IEHOTO HaBYaHHA (B.M. Kyxapenko,
C.T'. JluteuHoBa, H.B. PamieBchka Ta iH.); mpo0ieMoro
3a0e3MeueHHs] CaMOOCBITH, PIBHOI'O AOCTYITY JIO SIKICHOT
OCBiTH, KoMmmeTeHTHoro BmpoBamkeHHs IKT vy
BIIKPUTHH HaBUaNbHUWA mpomec 3admanucs B.IO.
bukog, B.I1. Bembep, B. Bepnans, A.M. I'ypxiit, M.I.
XKannak, B.I'. Kpemens, H.B. Mopze, O.M. Cripin Ta

iH., y Tmpamax SIKHX Oyno po3IIAHYTO Ta
MpOaHATi30BaHO  3HAYEHHs, poib 1  BIUIUB
iHpOpMaIifHUX TOTOKIB i3 Mepexi [HTepHeT Ha

CydyacHUN HaBUYaJbHO-BUXOBHMI Tporec. Hampukman,
nocnigauk babuu  A. BimMmivae, [0 BUKOPHUCTAHHS
MOOUIPHHX TIPHUCTPOIB Ta NpOrpaM Yy HaBYaHHI Ja€
MOXIIUBICTh YYHSM OTPHUMYBaTH KOHTPOJIbOBAHUIM
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