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DIDACTIC POTENTIAL OF INFORMATION AND EDUCATIONAL ENVIRONMENT FOR THE
ORGANIZATION OF MODERN LEARNING PROCESS

Abstract

The article discusses the possibilities of the information and educational environment for organizing the
learning process that meets the needs of the information society. The classification of environmental
resources is presented, the structure of the electronic textbook as a means of mastering the content of
education is determined, the problems arising during training in the information and educational
environment are identified. The authors of the article describe the optimal didactic capabilities of modern
information technologies to be used to improve the preparedness of a chemistry graduate. The aim of the
article is to highlight the problem of finding the optimal didactic capabilities of modern information
technologies used for improving the system of training specialists in the field of chemistry and to discuss

the results of current studies in this direction.

Keywords: information and educational environment, learning process, subjects of education, electronic

textbook.

NudakmuvecKkuli  momeHyuan  UHPOPMAUUOHHO- 3amMaHbam oOKyy TMpOUeCUH Yylowmypyy  Y4yH
o6pa3oeamenbHoll cpeobl ona OpraHu3auuu MaanbiMam-6wium 6epyy 4elpeHyH OuOaKMUKAIbIK
coepeMeHHOro rpouvecca o6yyeHus MomeHyuabl

AHHOTALUA AHHOTaLUA

B CTaThe paccMaTpUBaIOTCS BO3MOKHOCTA MaKasazia MaaJbIMaTThIK KOOMAYH MyKTasKIbIKTapbIHA
MHGOPMALIMOHHO-06Pa30BaTEIBHON cpensl IS JKOOII bepreH 6UIMM 6epyy ITPOLIECCHH YIOMITYPYY YUYH

OpraHu3aly y4ebHOrO IIPOoLecca, OTBEYAIOIIETO
MOTPEOHOCTAM MHPOPMAIIOHHOTO ob1ecTBa.
[lpencraBneHa KiacCUPUKALMSA PECYPCOB  Cpemwl,

OIpeniesieHa CTPYKTYpa 3JIEKTPOHHOIO YYeOHUKA KaK
CPencTBa OCBOEHUS  COIepkaHuA 06pa3oBaHUf,
BBIABJIEHBI ITPOGIIEMBI, BO3HUKAIOIINE ITPYU 0OYUEHUU B
MHPOPMAIIOHHO-06pa30BaTeIbHOM cpene.ABTOPBI
CTaThbM OIIMCHIBAIOT OIITHMMAaJIbHbBIE [OUOAKTUYECKUE
BO3MOKHOCTA  COBPeMEeHHBIX  HMHQPOPMALMOHHBIX
TEeXHOJIOTHI,  WCIIONb3yeMblX [N  IIOBBIIIEHUS
[IOArOTOBJIEHHOCTY BBIITYCKHUKA XMMHUYECKOI'O By3a.
LlesIBI0 CTaThY ABJISAETCS OCBelLleHte MPOobIeMBl TONCKa
OIITUMAJIbHBIX IUITaKTUYeCKUX BO3MOJKHOCTEN
COBPEMEHHBIX MHQOPMAaLIMOHHBIX TEeXHOJIOTUH,
WCIIONIb3YEMBIX Il COBEPIIEHCTBOBAHUA CHUCTEMBI
IIOATOTOBKY CIIELIMAJIMCTOB B OGNACTH XUMUH, U
06Cy>RIeHUe pe3yJIbTaToB COBPEMEHHBIX
HCCTIefloOBaHUM B 3TOM HallpaBleHUM. [lepeBelleHO C
nomomptlo  www.DeepL.com/Translator (6ecrutaTHas
BepCHUs).

Knioueeble cnoea: nHOOPMAIMOHHO-06pa30BaTeIbHAL
cpema, y4ebHBIN TIPOIECC, CYOBEKTHI 06pasoBaHU,
SJIEKTPOHHBIN yUe6HUK.

MaaJsbIMaTThIK-OINM 6epyy YOMPOCYHYH
MYMKYHYYJIYKTODY TaJIKyyJIaHaT. DKOJIOTUSIIBIK
pecypcTapabiH KJIaCCUPURAIUSACHI KOPCOTYIIVII,

3JIEKTPOHYK OKYY KUTE€OUHUH TY3YMY 61ITUM 6€pYYHYH
Ma3MYHYH ©3I6IUTYPYY KapakaThbl KaTaphl aHBIKTAJIBIT,
MaasbIMaTTHIR-6UIUM 6epyy 4erpecyHIe OKyTyyra
marima OO0NTOH KeWrewiep aHbIKTaIraH. Makaia
aBTOPJIOPY ONTUMANAYY AUAAKTUKAHBI CYPOTTOIIOT.
XUMUSITBIK VHUBEPCUTETTUH 6YTYPYVUIYCYHYH
IAApIBITHIH JKOTOPYIaTyy YUIYH KOJILOHY/ITaH 3aMaHbar
MaaJIbIMATTHIK TEXHOJIOTUSIIAPABIH MYMKYHUYTYKTODY.
MarajiaHbIH MaKCaThl - XMMUS TapMarblHIa aJUCTEPAU
IAsApHoO0 CHUCTEMAChIH OPKYHIOOTYY VUYH KOJIAOHYIYII
>KaTKaH 3aMaHb6all MaaJbIMaTThIK TeXHOJOTUAIAPIbIH
OTITUMAJIAYY AUAAKTUKAIBIK MYMKYHUYYJIYKTOPYH Tabyy
KOUTOMYH KOepCeTyy ’kaHa 6yn 6arsITTarbl 3aMaHbarl
U3UJIAE6JIepAYH HAThIMKaIaphlH TAIKYYJI00.

AuKkvlu c0300p: MaabIMaTTHIK-61INM 6epyy deripecy,
6vM 6epyy IpoteccH, UMM 6epyyHYH CYOBEKTTEPH,
3JIEKTPOHIYK OKYY KUTEOU.
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Conducting

In the information society, education is becoming in demand, ensuring the development
of creative, creative capabilities of a person, his knowledge and skills to operate with them,
constantly update them, expand and produce new ones. Education of a new quality is provided
by the presence of an information space that allows each person to receive information to the
extent that he needs for self-development and self-improvement. This phenomenon is already
being investigated by didactics in order to determine the conditions for the effective use of the
new opportunities for human learning.

The effectiveness of the process largely depends on how much learning is based on the
personal subjective experience of students. Schoolchildren grew up in a situation where the
virtual information space is an integral part of everyday life. Today, it is much clearer and closer
for students to acquire knowledge with the help of information and communication
technologies (ICT) - after all, since childhood they have been accustomed to looking for answers
to all questions on the Internet.  The results of sociological research give grounds to
conclude that "as a teenager grows up and as he develops the information environment, he
increasingly has to resort to the use of ICT tools to solve various problems and tasks — everyday,
educational, personal, etc." The goals for which schoolchildren use a computer, in particular,
are as follows: "to prepare for lessons, in addition to computer science" (38.9%), "to prepare for
computer science lessons" (15.7%), "to acquire new knowledge, information" (23,1%)"
(Adamchuk D.V., 2010). These data indicate that the use of educational opportunities of the
information space is one of the ways to increase the effectiveness of the learning process, while
the learning potential of the resources of the space (portals, websites, etc.) is variable.

The information and educational environment (IEE) is of greater importance for the
creation of a modern educational process. We consider it as a set of information,
methodological and technical resources created by the subjects of education, ensuring the
achievement of the goals of education and upbringing (including self-education).

The didactic potential of IEE is related:

1. With a personal setting of the environment. Each of the subjects builds an
environment in which the content and structure correspond to its educational goals;

2. With the capabilities of the IEE to individualize not only the content of the educational
material, but also the ways of working with it at all stages of the didactic cycle, which is
considered as a unity of interrelated elements of the learning process, its structural
unit having all the qualitative characteristics of the process (V.V. Krayevsky, 1.Ya.
Lerner., 1989);

3. With the interactivity and communicativeness of the IEE, ensuring constant
interaction of participants in the educational process with each other and software.

We will reveal in more detail the designated capabilities of IEE in the organization of the
learning process.

The personal setting of the environment can be viewed from several positions. First of all,
it is necessary to take into account that the IEE is created by the subjects of the educational
process for their own purposes. These subjects can be teachers, students, parents, or there can
be collective subjects - for example, pedagogical collectives of schools, associations of teachers,
professional communities. As a result, both individual environments (student, teacher) and
collective ones are formed (IEE schools, portals for teachers on subjects, on the use of ICT tools,
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etc) In this case, the formation of relevant content for each subject, presented in a form
convenient for him (text, sound, animation, graphics, etc.), and the means of working with it. For
example, a virtual portfolio can store not only all the work done by a student, but also the
materials that he used in his work, grades and comments from teachers and classmates. The
second aspect, which is significant for improving the quality of the learning process as a whole,
is related to the fact that the IEE provides orientation to the individual educational needs of
students. Students can implement individual trajectories of mastering educational programs,
get an assessment of their results, including with the help of ICT, be in interaction with teachers
and comrades. The communicativeness of the IEE allows you to organize the process of joint
solving of educational tasks, to exchange information. The use of IEE allows the student not only
to assign the information transmitted by the teacher, but also to consciously set their own goals
of activity, mediating external goals set by the teacher; independently determine the need for
information, evaluate, transform it, produce knowledge, apply it in accordance with the goal; be
aware of their responsibility for the results of activities, make moral choices in situations of
uncertainty. Skills to work in a team (including virtual), qualities of tolerance, self-esteem are
developing (Adamchuk D.V.,2010).

Undoubtedly, the use of IEE by teachers for their professional purposes is significant for
the learning process. The variety of resources that a teacher can use is truly limitless. They can
be divided into several groups:

1. Resources containing specific methodological guidelines that can assist the teacher in
conducting the lesson and in its development. This group includes resources that affect both
the substantive and procedural components of learning.

2. Resources that provide recommendations for the development and conduct of lessons,
very often of a didactic nature, without division into academic subjects. For example, the site
"Window into situational teaching methodology", the portal "Didactor”, the site "Active video"
and many others. This group also includes those resources that contain "blanks" for the
preparation and conduct of the lesson - texts, presentations, individual drawings, full-text
textbooks, etc.

3. Resources that allow students to evaluate the results of mastering the content of
education without the participation of a teacher - tests, simulators. Often, on these sites,
teachers can not only use ready-made ones, but also develop their own tests by inserting them
into a template.

4. Resources that provide an opportunity for a broad professional discussion of problems,
their own professional growth. An example is numerous network communities of teachers,

such as "Open Class", "Network of Creative Teachers", "Pedagogical Internet Club".
5.Resources (combined) that provide all or part of the above-mentioned opportunities.

In this case, the quality of the learning process increases due to the selectivity of the
teacher himself, his desire to make the lesson the most attractive for students. But not
unimportant is the pedagogical the expediency of using IEE, the readiness of teachers and
students to work with them. The interactivity of IEE in the learning process enables students to
interact with the elements of the environment to achieve their cognitive goals. In the learning
process, in addition to the two actors - the teacher and the student, another element has
appeared - the IEE, which can have a significant impact on the course and results of learning.
The learning process is built with the obligatory use of feedback, based on the possibilities of
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interactive interaction of various types and levels. Organized by interactive dialogue that
involves "user interaction with the software system. At the same time, it is possible to choose
the options for the content of the educational material, the mode of operation" (Robert LV.
(2012).

The following types of interactivity are present (in various combinations) in the learning
process:

e Dbinary interactivity - person-person, person-ICT-learning tools (multimedia program);

e synchronous and asynchronous interactivity (on-line, off-line);

e subject interactivity: teacher-student, teacher-group of students, student-student
(group).

The IEE partially performs the functions of organizing educational activities (for example,
when working with resources created specifically for training in order to consolidate and test
knowledge (testers, simulators, survey systems, etc.), where the program evaluates the answer
- correct/ incorrect) (Edited by O.B. (2012).

The special significance and necessity of didactic consideration of interactivity as a
characteristic of the learning process is given by the clear advance of technical developments
in the field of ICT technologies in comparison with their pedagogical comprehension. The use
of an interactive whiteboard in classrooms often turns into a teacher's goal in itself, into a
criterion for the effectiveness of his work. At the same time, the number of techniques used and
their variety lead to the fact that students are not trained to work with information, but perceive
the lesson as an element of entertainment.

Communicativeness as a characteristic of the learning process, providing a field of
communication interaction for the subjects of the educational process, is an integral
component of interactivity. The communication capabilities of IEE are especially significant
today, since the renewal of knowledge and the growth of their volume are so great that
knowledge, even in a narrow area, cannot be mastered alone. People are increasingly using
collaborative activities to get information. IEE provides network interaction (subject or non-
subject), in which students with different cognitive priorities work as a whole, as a collective
consumer and producer of knowledge (Ivanova E.O., Osmolovskaya .M. 2011).

The possibilities of IEE for individualizing the learning process are associated with the
multimedia nature of educational resources, which implies the expedient joint use of several
means of transmission information, such as text, sound, image, animation, video, which allows
you tovisualize various kinds of processes, phenomena, events, dependencies, etc. The learning
process in this case is based on the channels of perception and memorization of information
(vision, hearing, touch (3-D printers), types of thinking (visual-figurative, verbal-logical,
abstract-logical). The educational material appears as a colorful, voluminous, multifaceted
image of the studied object, which ensures the formation of associative connections that
contribute to its better assimilation (Osmolovskaya .M., 2009).

All of the above possibilities of organizing the educational process in the IEE can be
realized only with the pedagogically appropriate use of existing resources and technologies, as
well as with the development of special tools for organizing work with the IEE. The information
space is increasingly being used by the subjects of education independently, and, as a result,
education largely becomes the result of independent cognition. Students, when formulating
their educational requests, have the opportunity to receive and use information from different
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sources, presented in various forms and types. In this regard, the tasks of organizing students'
knowledge, arming them with effective strategies for finding and using information are
relevant for the school (Osmolovskaya 1.M.,2009)

And here the problem of developing a new generation textbook comes to the fore, which,
on the one hand, would organize the activities of students, and on the other hand, would allow
them to independently "design" their own educational route. Obviously, it will be an electronic
textbook — an educational electronic publication in which the subject is systematically and fully
described in accordance with the educational program. Electronic textbook - "it is an
information system of complex purpose, providing .. the implementation of the didactic
capabilities of ICT tools in all parts of the didactic cycle of the learning process:

e setting a cognitive task;

e presentation of the content of the educational material;

e organization of the application of primary acquired knowledge (organization of activities
for the performance of individual tasks, as a result of which the formation of scientific
knowledge occurs);

o feedback, monitoring of students' activities;

e organization of preparation for further educational activities" (Batrakova L. G., 2012).

The electronic textbook has all the main characteristics of IEE: openness, provided
through interaction with the information and educational space; integrity, i.e. internal unity of
components; multifunctional, since the textbook acts as a source of knowledge and at the same
time as a means of organizing various forms of cognitive activity of students; purposefulness,
since it is created with a specific purpose - learning in the conditions of IEE; interactivity,
providing opportunities for interaction between participants in the educational process and
ICT.

The electronic textbook can be considered as the main element of the IEE, contributing to
the assimilation of the invariant component of the content of education and the definition of
variable content by students in accordance with their educational needs, providing a variety of
forms and methods of teaching in the independent and group work of students using ICT.
Particular attention, from the point of view of didactics, should be paid to the development of
the assimilation apparatus in the textbook. It should include:

e navigation system (hyperlinks to textbook material, links to online educational
resources);

e visual aids (graphs, diagrams, pictures, animation, multimedia materials) that will
provide visualization of educational information;

e interactive tools for training and self-control, for mastering information (virtual
laboratories, time tapes, interactive maps, etc.) (Edited by 0.B. 2012).

In in accordance with these provisions, the following blocks should obviously be
presented in the electronic textbook:

e an information block in which the invariant content of education and its variable
expansion will be placed (using hyperlinks);

e organizational and procedural block, including variatively constructed tasks aimed at
assimilation of information (both invariant and variable components of the content of
education), as well as means of evaluating the results of these works;
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personal (personal account), which can be built on the principle of a student's portfolio
(collector, working materials, reflection) and may include ICT - means of organizing
their own knowledge;

communicative (interactive), providing a field of informational and evaluative
interaction with both the teacher and fellow students;

pedagogical, which will allow the teacher to constantly monitor the cognitive activity of
students.

The analysis of this problem has shown that when creating such a textbook, a

constructivist approach to the organization of training comes out in the first place. The
following provisions are leading in this case:

cognitive activity is an active process of students constructing their new knowledge
based on previously formed personal experience;

personal experience arises as a result of intellectual, cognitive activity of the student;
learning new things requires activity in the field of social communication;

the effectiveness of mastering the content of education depends on the conditions
created for each student to realize their value preferences, intellectual and psycho-
physiological capabilities, individual "vision" of the situation and ways to solve it.
Considering the didactic possibilities of IEE for the organization of the learning process,
it is impossible to ignore the question of the already manifested negative consequences
of the widespread use of information resources. These include, in particular, the fact
that:

unreliable, unverified, false information, which is often posted on the web, can lead to
the formation of erroneous knowledge of students, or to the development of socially
taboo moral qualities of a person;

a large amount of information makes it difficult to understand it until the information
skills of students are formed: the skills of searching, assessing reliability, selection,
comprehension, assignment at a new level (translation into knowledge), presentation,
storage, transmission of information;

the ability to get answers to all questions without making their own efforts leads to
cognitive dependency, and, as a result, the underdevelopment of the cognitive forces of
the individual,;

the simplicity of obtaining information leads to a "superformalism" of knowledge, when
students, while performing a teacher's task, mechanically reproduce completely
unconscious, not understood by them material taken from the information space;
teachers are often carried away by the new opportunities that IOS provides them, and do
not clearly realize the set goals of training, education and development;

the multiplicity of information sources contributes to a change in the perception of the
teacher as the main carrier of knowledge, which, if the teacher is not ready to play the
role of a guide and systematizer, negatively affects the results of the learning process
(Adamchuk D.V. 2010).

It can be assumed that these shortcomings are related to the lack of development of the

psychological and didactic foundations of teaching in the IEE. It is necessary to find answers to
the questions: how to teach and organize the cognitive activity of students in conditions of mass
access to the global network? What should be the content of education that ensures, on the one
hand, the implementation of the State Educational Standard, and on the other - taking into
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account the individual interests and educational needs of students? What should textbooks
become that organically link the possibilities of the information space and the requirements for
the development of educational programs.
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