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RESUMO

A educacéo a distancia é essencialmente a base para o desenvolvimento de instituicdes educacionais
gue fornecem servicos inovadores que ndo podem ser obtidos em outros lugares. Acredita-se que a educacao
a distancia substitua a educac¢do tradicional como parte da simplificacdo e barateamento do processo
educativo. Ao mesmo tempo, as principais tendéncias mundiais indicam a necessidade do desenvolvimento de
elementos de autoeducacgdo e a expansao da natureza geografica das propostas educacionais. A relevancia do
estudo reside no fato de ser necessario distinguir entre 0 uso de métodos de educacao a distancia na esfera
tradicional e no campo da formacéo de profissionais. O artigo apresenta o conceito de necessidade de integrar
os elementos da educacgdo a distadncia no processo de formacdo de professores universitarios. Os autores
acreditam que os professores usam as mesmas técnicas na elaboracdo de cursos e na aplicacdo de
tecnologias de treinamento que no ensino a distancia. Portanto, o uso de tecnologias de educacéo a distancia
pode ser mostrado como base para o desenvolvimento de programas de educacédo continuada e educagao
profissional adicional. Os autores propuseram um estudo sobre a necessidade e suficiéncia do uso de
tecnologias de educacéo a distancia e as possibilidades de sua integracdo no processo de pds-graduacgdo. A
importancia pratica do estudo é determinada pelo fato de que s&o reveladas as possibilidades de
desenvolvimento independente de professores ndo apenas como sujeitos do processo educacional, mas
também como sujeitos de treinamento.

Palavras-chave: Educacédo a distancia, professor, estrutura, desenvolvimento, treinamento.
ABSTRACT

Distance education is essentially the basis for the development of educational institutions that provide
innovative services, which cannot be obtained elsewhere. It is believed that distance education is a substitute
for the traditional as part of simplifying and cheapening the learning process. At the same time, the leading
global trends suggest the need for the development of elements of self-education and the expansion of the
geographical nature of educational offers. The relevance of the study is that it is necessary to distinguish
between the use of distance education methods in the traditional sphere and the sphere of training
professionals. The paper presents the concept of the need to integrate elements of distance education in the
process of preparing university teachers. The authors believe that teachers in drawing up courses and applying
learning technologies use the same techniques as in distance learning. Therefore, the use of distance learning
technologies can be shown as the basis for the development of advanced training programs and additional
professional education. The authors proposed a study on the need and sufficiency of the use of distance
education technologies and the possibilities for their integration into the process of postgraduate education. The
practical significance of the work is determined by the fact that the possibilities of self-development of teachers
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are fully disclosed, not only as subjects of the educational process but also as subjects of training.

Keywords: Distance education, teacher, structure, development, training.
AHHOTALUA

OunctaHunoHHoe oGpa3oBaHMe MO CBOEW CYTM SIBIISIETCS OCHOBOW ANs pasBUTUst y4eOHbIX 3aBedeHui,
KOTOpbl€ OKa3blBalOT MHHOBALIMOHHLIE YCIYrK, KOTOPbIE HE MOryT ObITb NOMy4YeHbl B APYrnx mecTtax. CuntaeTcs,
4YTO AUCTaHLUMOHHOE OOpa3oBaHne SBMSETCS 3aMeHOW TPaAULMOHHOMY KaK YacTu YNpoLWeHUss 1 yaelleBneHus
npouecca obydeHus. [Npu 3ToM BeaywMe MUPOBbIE TEHAEHUMM TOBOPAT O HeobXoOaMMOCTU pas3BUTUS
3NeMEeHTOB camoobpa3oBaHUS 1 paclUMpeHun reorpadnUyeckoro xapakrepa obpasoBaTeribHbIX NPeanoXeHui.
AKTyaJ'IbHOCTb nccriegoBaHnAa 3akn4vaeTcd B TOM, 4YTO Tpe6yeTc;| pa3rpaHn4nTb MUCnoJyib3oBaHMe MeTOOUKU
ONCTaHUMOHHOro obpasoBaHusa B TpaguumoHHom cdepe u cdepe nogrotoBkn npodeccuoHanos. B pabote
npeacraBneHa KoHuenuua o HeOGXO,EI,VIMOCTI/I WUHTErpaunmnm 3nemMeHToB AUCTaHLUMOHHOIO O6pa3OBaHI/IH B
npouecc noaroToBKnU npenop,aBaTeneVl BYy30B. ABTOpr nonararT, 4YTO npenoagaBaTesnin npun cocTaBleHUn
KYPCOB W NPUMEHEHUN TEXHOMOrUiA OBYy4YeHMs1 UCMOMb3yT TakMe Xe MpUeMbl, Kak U Mpu obyyeHun B
ANcTaHUMoHHoN cdepe. oaToMy NpUMEHEHUE AUCTaHLUMOHHbIX 0Gpa3oBaTenbHbIX TEXHOMOIMMA MOXET ObiTb
rnokasaHO Kak OCHOBa AN pasBUTUS NporpaMM MOBLIWEHUs KBanudukauum U OOMNOSHUTENBHOMo
npodeccuoHanbHoro obpasoBaHus. ABTOpaMy  MpeasniokeHo UccrnegoBaHMe O  HeobxooumocTU U
[OCTaTOYHOCTU NPUMEHEHMST TEXHOMOMMIN ANCTAaHLMOHHOIO 06pa3oBaHMs U BO3MOXHOCTEN MO UX UHTerpauuun B
npouecc nocneaunnoMHoro obpasoBaHus. [pakTuyeckasi 3HaYMMOCTb paboTbl OnpedensieTcs Tem, 4To
NOJTHOCTbIO PaCKpbITbl BO3SMOXHOCTU CaMOCTOATENIbHOIo pa3BnTuA npenop,aBaTeneVl He TOJIbKO KaK Cy6'beKTOB

y4ebHOoro npouecca, HO Takke U kak CybbekToB 0byyeHus.

KnioueBble cnoBa: [uctaHumnoHHoe o6pa3oBaHue, npenoaaBatenb, CTPYKTYpa, pa3BuTne, obyyeHue.

1. INTRODUCTION

Among the trends in the development of
distance education in pedagogical theory and
practice, the leading ones are the following:
deepening the connection with the modernisation
of pedagogical education on a modern scientific
basis; design and implementation for lifelong
learning and education of population; usage as a
means of ensuring a quick response to the
results of globalisation and other global
processes; improving the quality of teaching and
methodological support of the organisation of
distance education (Holmberg, 1989; Akhmetshin
et al., 2019; Aleksandrova et al., 2018;
Aleksandrova et al., 2019).

The system requirements for the teacher in
the conditions of distance education are: an
innovative orientation of his/her personality and
readiness for innovations in the professional and
pedagogical being; readiness for interpersonal
dialogue with an organiser and subjects of the
educational distance process; comprehensive
competence in matters of psychology and
pedagogy of professional self-education and self-
education, personality psychology and the theory
and technology of distance education; the ability
to expand and deepen the experience of creative
self-developing activities. (Huett et al., 2008)

The set of these requirements is directly
related to the teacher’s readiness category for

distance education in the system of continuing
education, the structure of which is defined as an
integral personality property reflecting the holistic
interaction of motivational and value (increasing
awareness of the need to master the theory and
technology of distance education by means of
self-education at the self-value level), cognitive
(formation of personally assigned knowledge of
modern information technology training, the
basics of its organisation in higher education,
ways of professional activity based on information
and communication technologies for the
purposes of professional development and self-
development) and operational (a set of actions
and operations related to the use of distance
education technologies in professional activities)
components (Booker, 1998).

Often they reveal the main features of the
organization of distance education in the system
of continuing education of teachers, with an
emphasis from teaching to the independent
cognitive activity of teachers; increased demand
for the formation of teachers' readiness for
distance education (ensuring their compulsory
computer literacy as subjects of the educational
process); changes in the ways of interaction
between the subjects of the educational process,
due to the advent of appropriate means of
distance education technologies; flexibility of
organizational forms and methods in accordance
with the levels of actual readiness of teachers for
distance education, time and place of conducting
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classes (Guri-Rozenblit, 1993). The fact of the
absence of the systemic nature of the distance
education of a teacher as a result of the
unreasonableness of the corresponding system
in the scientific and pedagogical theory (Fraser,
2017) is updated.

2. LITERATURE REVIEW

Defining the conceptual positions of the
distance education model in the system of
continuing education of teachers, we took into
account the following methodological principles
(Branon and Essex, 2001):

— a systematic approach that focuses on
disclosing the integrity of pedagogical objects,
identifying various types of communication in
them and bringing them into a single theoretical
picture (Wen et al., 2019). In accordance with this
approach, teachers in distance education in the
system of continuous education explore as an
integral system, ordered by a plurality of
interrelated components, which is a holistic
formation (Rabinovich et al., 2017);

— the concept of enhancing the cognitive
activity, aimed at obtaining new knowledge, new
information, which is implemented in order to
obtain new knowledge and consciously use them
in practice (Guri-Rosenblit, 2005). Cognitive
activity is manifested in the teacher's attitude to
the content and process of activity, in the
mobilization of volitional efforts to achieve
learning objectives (Hermansson, 1988). That is,
cognitive activity is associated with an interest in
the learning process, a need for expanding one’s
own horizons, the intensification of cognitive
activity is characterized not only by the features
of the activity itself but also by the attitude of
students to the activity process (Montoya and
Soledad, 2013);

— personality-oriented approach, which is
based on the leading ideas of the humanization
of education, provides a broad view of the
content of education of humanities students,
ways of learning activities, the expected result;
allows a teacher to perceive a student as a
communicative person, to identify and reveal their
own capabilities, their ego (Berge and
Muilenburg, 2001). Its essential features are the
subject-subject humane cooperation of all
participants in the educational process;
diagnostic and stimulation method of knowledge;
activity-communicative activity of students, their
development and self-development; designing by
a teacher (and later by students) individual
achievements in all types of activities, their

sensitive developments; consideration of the
range of personal needs and capabilities of a
person in obtaining quality education in the
content and methods (Walker and Fraser, 2005);

— modular approach: modular technology is
based on maximum programmability, structural
clarity in the organization of the pedagogical
process (Hoppers, 2000). Learning objectives
take into account the capabilities of students
(teachers), and at each stage of education, they
determine the basic level of knowledge and skills
(Tabata and Johnsrud, 2008). Based on
autonomous portions of adapted educational
content to the intellectual characteristics of each,
this approach allows to more independently or
fully independently work with the proposed
individual program (McVey, 2018). The learning
process based on the modular approach allows
to: differentiate and integrate the learning content
by grouping educational modules that provide the
development of the discipline's content is
reduced, full or in-depth versions and
corresponding structured content aimed at
mastering knowledge and skills, solving specific
learning tasks (Stella and Gnanam, 2004). There
is a reorientation of focuses in the educational
process, that is, the process of directed learning,
and not the teaching process, becomes the main
thing.

3. MATERIALS AND METHODS

A pedagogical experiment involved
studying the state of distance learning in the
continuing education system (Rovai and Lucking,
2003). Based on its results, theoretical principles,
which naturally complement the theory and
methodology of vocational education, have been
formulated (Kerimbayev et al., 2017). In the
process of conducting a stating experiment, a
number of tasks have been implemented:

— subjects of have been

highlighted;

— criteria, tools, methods, and levels of
diagnosis have been substantiated,;

diagnosis

— the current state of readiness of teachers
for the organization of distance education in the

system of continuing education has been
determined,;

— the state of development of professional
and pedagogical competence has been
determined;

— a cross-section, analysis, and

interpretation of its data have been conducted;
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— a training system in the continuing
education system has been developed.

The pedagogical experiment provided for
the introduction of the distance education system
in continuing education in the educational
process of educational institutions.

The statistical results of the surveys have
been summed up taking into account the number
of questions, the maximum possible number of
points received for answering the question, and
the sum of points in accordance with the level of
formedness of the readiness criterion. The result
summarised in the table helped to determine
indicators of the levels of formedness of the
relevant criteria for the readiness of teachers to
organize distance education in the system of
continuing education. The points for each
readiness criterion were added and the achieved
level was calculated by the formula (Equation 1).

Wherein P — the level of readiness to distance
education, xn _ total sum of points of a
respondent, 2m_ maximum sum of points.

Having qualimetric indicators on the
methods of diagnostics of the identified levels of
readiness (motivational and value, cognitive and
operational) of teachers to organisation of
distance education in the system of continuing
education, we correlated the amounts of points
received into the relevant component of
competence with the total number of points
earned and converted to percentages. Then we
compared the results to identify the components
which will require more attention. Statistical
analysis of the results was carried out using
Microsoft Excel spreadsheets.

The general level of teachers' readiness for
the organization of distance education in the
system of continuing education of teachers was
calculated as the arithmetic mean of all the
criteria according to the formula (Equation 2).
Wherein % — initial level of preparedness; a —
number of participants at the appropriate level of
readiness criteria, n — the number of readiness
criteria (motivational and value, cognitive and
operational).

In order to assess the effectiveness of
approbation of the methodological system, the
experiment toolkit was conducted to determine
levels of teachers for organizing distance
education in the system of continuing education
of teachers after the experiment was determined
(Lee, 2003). Having obtained as a result of the
final cross-section of the data on shifts in the
levels of formedness of the main criteria of

readiness among teachers, we estimated the
significance of these changes and made
conclusions regarding the effectiveness of the
introduction of the corresponding system.

4. RESULTS AND DISCUSSION:

At the beginning of the experiment, testing
was carried out according to the adapted method.
This method allowed to show changes in the
motivational and value criteria of readiness for
distance education. As a result of this survey, we
obtained such data (Figure 1), namely: 90% of
respondents chose No. 1 — to be a highly
qualified specialist, No. 3 — to successfully
continue their educational activities, No. 4 — to
successfully carry out scientific activities and
No.10 — to ensure success of professional
activity; 75% chose No. 6 — to master new
professional knowledge; 33% chose No. 7 — to be
constantly ready for innovation, No. 2 — to receive
a certificate, No. 8 — not to skip classes of the
training cycle, and No. 12 — to achieve respect
among colleagues.

The following motives were not chosen:
No. 5 — to receive a cash bonus; Ne 9 — to keep
up with colleagues; No. 11 — to # meet
pedagogical requirements; No. 13 — to be an
example for colleagues; No. 15 — to avoid
conviction and administrative penalties; No. 16 —
to get intellectual satisfaction.

Comparison of the data showed that the
majority of teachers increased the number of
cognitive motives — to be a highly qualified
specialist and get a certificate (by 5%), to
successfully continue their educational activities
(by 55%), to successfully carry out research
activities (by 17%), to ensure the success of their
professional activities (by 55%). This indicates
the effectiveness of the introduction of a system
of continuing education for teachers.

After statistical processing of the results of
the experiment according to the levels of
formation of the criteria of teachers' readiness to
organize distance education in the system of
continuing education of teachers, we were
convinced of significant achievements. This is
evidenced by the combined experimental data of
Table 1. The results of the formative stage of the
experiment on the motivational and value
criterion showed that 4.2% of teachers lack a
steady cognitive interest in organizing distance
education in the system of continuing education
of teachers, these teachers do not understand
the advantages that distance learning
technologies provide them in comparison with
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traditional teaching methods.

In the process of observation, the interest
of teachers in the development of their own
distance courses, the use of cloud services was
detected, but when designing an e-learning
course, some teachers needed help and did not
strive for self-improvement. Also, they were not
trying to master modern distance education
opportunities in the organization of their
professional activities. However, the number of
teachers with a sufficient level of readiness (by
60.5% compared with the ascertaining stage) and
high (by 16.6%) increased significantly. The
dynamics of the development of motivational and
value criterion of teachers' readiness at the
formative stage has significantly increased in
comparison with the ascertaining one. The
graphic interpretation of the results before and
after the experiment is shown in Figure 2.

The study of the level of teachers'
readiness for tutoring activities according to the
level of formedness of operational criteria showed
an increase in the number of respondents with
sufficient and high levels. This is evidenced by
the data in Table 1. Observations demonstrated
that teachers, after the introduction of the
developed methodological system, not only have
improved their skills to use various forms and
methods of organizing distance education in
universities, but also have learned how to work in
the information-educational environment and the
system of continuing education of teachers. Thus,
the best teachers have coped with the
development of e-learning courses for teachers,
which, in our opinion, is due to the activation of
their intrinsic motivation, and therefore there are
no low and average points, there are a small
number of points above the average, the
overwhelming number is high.

Data analysis showed that the number of
teachers with a sufficient level of readiness (by
56.2% compared with the ascertaining stage) and
high (20.8%) increased significantly. The
histogram presented in fig. 4 reflects the
dynamics of teachers' readiness to organize
distance education in the system of continuing
education of teachers according to the levels of
formation of the operational criterion before and
after the experiment.

So, the results of the pedagogical
experiment showed that in terms of the
motivational and value indicator of readiness
almost all teachers changed their attitude towards
the problem of distance education in the system
of continuing education of teachers in a positive

way. In accordance with the cognitive indicator of
readiness, teachers have developed a steady
knowledge of the theory of distance education,
the use and development of distance education
technologies in working with teachers. According
to the operational indicator of readiness, the
necessary skills for developing and implementing
distance education technologies have been
formed for the respective functional competence.

The data in Table 1 and Figures 2, 3 show
the advantage of a high and sufficient level of
teachers' readiness to organize distance
education in the system of continuing education
of teachers according to all defined criteria, which
confirms the effectiveness of the developed
methodological system. The general level of
teachers' readiness for the organization of
distance education in the system of continuing
education of teachers was calculated as the
arithmetic mean of all the criteria according to the
formula (Equation 2). Wherein Z — the initial level
of preparedness; a — number of participants at
the appropriate level of readiness criteria, n — the
number of readiness criteria (motivational and
value, cognitive and operational).

The final state of formedness of teachers'
readiness for tutoring activities was determined.
The generalized results of the experiment are
summarised in Table 2, and the graphical
interpretation is shown in Figure 4.

The effectiveness of teacher training for
tutoring activity is indicated by the efficiency
coefficient, which was calculated using the
formula (Equation 3). Wherein Rafter — medium,
sufficient and high indicator of preparedness of
teachers to tutoring activity after the experiment
(in %); Before — medium, sufficient and high
indicator of preparedness of teachers to tutoring
activity before the experiment (in %).

The effectiveness of the developed
methodological system can be discussed in the
case when K > 1.

In our study, K = 958 / 37.5=58.38
(motivation and value criterion of readiness);

K =97.9/37.5=60.4 (cognitive);
K =97.9/41.7=56.2 (operational);

K = 979 / 39.6=58.3 (total
readiness).

level of

The final stage of the experiment showed
that the majority of teachers have risen to the
highest level of readiness for tutoring activities.
According to the results of the statistical
processing of the questionnaires of participants in
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the experiment, a significant increase in the
parameters of all indicators of the levels that were
measured was stated. The data testifies to the
effectiveness of the developed methodical
system of training teachers for the organization of
distance education in the system of continuous
education.

For the final statistical confirmation of the
effectiveness of the experiment, it is necessary to
compare the experimental data before and after
the experiment, therefore, to calculate the
Pearson criterion. The empirical value of the
motivational and value criterion is 58.62, of the
cognitive one is 61.05, of the operational one, is
59.37, and the general level of readiness is
59.68, which exceeds the critical value )(crit2 =
7.81 for the degree of freedom v = 3 and a =
0,05. Disagreements between ascertaining and
forming stages of the experiment can be
considered reliable. So, the effectiveness of the
developed teaching and methodical subsystem,
with the help of which it is possible to form
motivational and value, cognitive and operational
components of teachers' readiness for organizing
distance education in the system of continuous
education, is statistically confirmed.

The experimental subsystem of the
professional and pedagogical improvement of
organizers of distance education has confirmed
its effectiveness and suggests the continuation of
work on improving the professional competence
of modern teachers of pedagogical universities
and disseminating the experience we have
gained. In order to assess the effectiveness of
the above-mentioned system, a toolkit of the
ascertaining stage of the experiment was used to
verify the efficient changes in the levels of
formation of motivational and value, cognitive and
operational criteria of readiness for the
implementation of distance education in the
system of continuing education.

As a result of this survey, we received the
following data (Figure 5): 87% of respondents
chose No. 1 — to be a highly qualified specialist,
No. 3 — to successfully continue their educational
activities and No. 4 — to successfully carry out
scientific activities; 78% chose No. 6 — to acquire
new professional knowledge, and No. 10 — to
ensure the success of their professional activities;
45% chose No. 7 — to be constantly ready for
innovation, and number 8 — not to skip classes of
the training cycle; 38% chose No. 2 — to get a
certificate, No. 13 — to be an example for
colleagues, and No. 16 — to get intellectual
satisfaction.

The following motives were not chosen:
No. 5 — to receive a cash bonus; Ne 9 — to keep
up with colleagues; No. 11 — to meet pedagogical
requirements; No. 12 — to achieve respect among
colleagues; No. 15 — to avoid conviction and
administrative penalties. Comparison of data with
the ascertaining stage of the experiment showed
that the majority of teachers increased the
number of cognitive motives — to be highly
qualified specialist (by 17%), to successfully
continue their educational activities (by 24%), to
successfully carry out scientific activities (by
100%), to master new professional knowledge
(by 35%), to ensure the success of professional
activity (by 23%). This indicates the effectiveness
of the implementation of a distance education
system in continuing education.

After statistical processing of the results of
the formative stage of the experiment according
to the levels of formation of the criteria of
teachers' readiness for the introduction of
distance education in the system of continuous
education, we were convinced of significant
achievements. The results of this work are
reflected in Table 3.

Data analysis (Figure 6) on the motivational
and value criterion of readiness shows (average
value) that 27.1% of the respondents of the
experimental groups lack a steady cognitive
interest in distance education in the system of
continuing education. These teachers do not
understand the advantages provided by
technology distance education compared to
traditional teaching methods.

Also, they are not trying to master modern
distance education opportunities in  the
organization of their professional activities. In the
process of observation, we recorded the interest
of teachers in the use of distance learning
courses, cloud technologies, but in designing an
individual plan they need the help of a teacher
and do not strive for self-improvement. We
recorded no need to use elements of distance
education in the educational process of the
university. However, the number of teachers with
an average level of readiness (by 23.9%) and
sufficient (6.6%) increased significantly. In our
opinion, this is the influence of irreversible
processes in the computerization of society and
education as well. Experts understand the
advantages of distance education, but in solving
professional problems, they partially apply
traditional methods.

In our opinion, the next indicator of the
effectiveness of experimental work is positive
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changes regarding the levels of teachers'
readiness for distance education in the system of
continuing education by levels of the formedness
of cognitive criteria. As in the study of the
motivational and value criterion of teachers'
readiness for distance education in the system of
continuous education, significant dynamics in the
cognitive criterion of experimental groups in
comparison with the ascertaining stage is
observed.

Analysis of the data from Table 3 shows
that after the introduction of the appropriate
methodology, 32.5% (average value) of the
respondents in the experimental groups
experienced a low level of cognitive criterion
formedness. These teachers have almost no
knowledge of the use of existing distance
learning software, webinar software, cloud
technology capabilities, and the capabilities of
remote education hardware. Teachers do not
know the features of online services in the
organization of distance education in the system
of continuing education. However, the number of
respondents with a high level of readiness (by
2.4%), sufficient (by 4.7%) and medium (by
24.0%) increased significantly. This indicates that
teachers have in-depth knowledge of hardware,
software, and methodological support in
organizing distance education, their integration to
develop their own information resources,
personal cloud environment, as well as
knowledge of the theoretical foundations of the
use of distance education and its organization.

The statistical data of the input and output
controls on the cognitive criterion convincingly
proved that the subsystem introduced by us is
rather efficient. The quantitative results of the
study in the experimental and control groups are
presented in Figure 7.

The study of the level of teachers'
readiness for distance education in the system of
continuing education by the levels of formedness
of the operational criterion showed an increase in
the number of respondents with medium,
sufficient and high levels. This is evidenced by
the data in Table 3. Thus, the respondents of the
experimental groups, after the introduction of the
relevant system, not only improved their skills
and abilities to use various distance education
technologies but also learned how to work in the
information-educational environment and in the
system of continuing education of teachers.

Data analysis showed that the number of
respondents with a high level of readiness (by
4.0%), sufficient (by 10.1%) and medium (by

14.2%) increased significantly. However, on
average low is 20.5%. Observations showed that
the teachers coped with the individual plan best
of all as regards the creation of a personal blog
and an electronic portfolio, which, in our opinion,
is due to the activation of their intrinsic
motivation; the overwhelming amount is high.
This indicates the presence of experience of
teachers with the site of the system of continuous
education.

The histogram presented in Figure 8,
reflects the dynamics of teachers' readiness for
distance education in the system of continuous
education by the levels of formedness of the
operational criterion.

So, the results of the pedagogical
experiment showed that in terms of the
motivational and value indicator of readiness

almost all teachers changed their attitude towards
the problem of distance education at the
university and in the system of continuing
education.

Accordingly, according to the cognitive
readiness indicator, teachers have developed a
steady knowledge of the theory of distance
education, the use of distance education
technologies in high school and in the system of
continuous  education. According to the
operational readiness indicator, the necessary
skils and skills of distance education
technologies in the university and in the system
of continuing education are formed for the
respective functional competence.

The data in Table 3 and Figures 8-10 show
the advantage of a sufficient and average level of
teachers' readiness for distance education in the
system of continuing education on all defined
criteria that confirm the effectiveness of the
implementation of the proposed educational and
methodical system. The general level of teachers'
readiness for distance education in the system of
continuous education was calculated as the
arithmetic mean of all criteria using (Equation 1).
The final state of the preparedness of teachers
for distance education in the system of
continuous education was determined. The
generalized results of the experiment are
summarized in Table 4, and the graphical
interpretation is shown in Figure 9.

The effectiveness of the methodological
system of training teachers for distance education
in the system of continuous education determines
the efficiency ratio, which was calculated by the
formula (Equation 4). Wherein Rgg is the
medium, sufficient and high readiness of the
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respondents of the experimental groups (in%, it
was calculated as the arithmetic average);

Rkec is an average, sufficient, and high
readiness indicator of respondents of control
groups (in %, it was calculated as an arithmetic
average).

It is possible to speak about the
effectiveness of a methodical system in the case
when K> 1.

In our study, K = 70.9/38.3=32.6
(motivational and value criterion of readiness);

K =67.4/36.3=31.1 (cognitive);
K =79.4/50.1=29.3 (operational);
K =73.2/41.6=31.6 (total readiness level).

The data testifies to the effectiveness of the
methodological system developed by us for
preparing teachers for distance education in the
system of continuous education.

Similar diagnostic methods were used to
identify the readiness status of respondents in
control groups. Analysis of the state of readiness
of teachers for distance education in the system
of continuous education by the levels of formation
of the criteria is given in Table 5.

In the control groups during the experiment,
there were positive changes in the aspects of
enhancing the readiness of teachers for distance
education and increasing their psychological-
pedagogical competence. These changes should
be explained by the activity of a small number of
members of control groups in self-education and
non-formal education. Moreover, in some higher
educational institutions and institutes of advanced
education, it already corresponds to the course
for computerization and advanced training of
teachers, although the corresponding process
has not yet gained an appropriate character, and
it significantly activates specific teachers and
practitioners who have increased their readiness
for distance education.

For the final statistical confirmation of the
effectiveness of the experiment, it is necessary to
compare the data of the ascertaining stage with
the formative stages of the experiment by
calculating the Pearson criterion for motivational
and value, cognitive, operational criteria and the
general level of readiness. The empirical value of
the EG1 criterion is 69.30, respectively; 61.63;
54.53; 60.14; EG 2 — 84.91; 58.21; 72.80; 68.75;
EG 3 - 80.64; 68.57; 84.54; 73.96. Discrepancies
between experimental and control groups can be
considered significant. This exceeds the critical
value x2kr = 7.81 for the degree of freedom v = 3

and a = 0.05.

So, the pedagogical experiment showed
the effectiveness of the developed system of
distance education for teachers. The final stage
of the experiment showed that the majority of
teachers have risen to the highest level of
readiness for distance education in the system of
continuous education. According to the results of
the statistical processing of questionnaires of
participants in the experiment, a significant
increase in the parameters of all indicators of
measurable levels was found. The effectiveness
of the introduction of the developed system of
distance education in the continuing education of
teachers in the development of professional and
pedagogical competence was checked taking into
account the comparative method of scientific
research, the essence of which is to compare the
results of the ascertaining stage with what is
forming during experimental work. The total
number of respondents remained unchanged.

At the formative stage of the experiment,
similar methods were used to diagnose the
development of the professional and pedagogical
competence of teachers, which were used at the
ascertaining stage. The same diagnostic
evaluation parameters and levels are used.
Having qualimetric indicators on the methods of
diagnostics of the identified levels of development
of professional and pedagogical competence of
teachers with diagnostic units, we correlated the
amounts of points received into the appropriate
component of competence with the total number
of points earned and converted to percentages
that were calculated using formula (Equation 4).
Then we compared the results to identify the
components which will require more attention.
Statistical analysis of the results was carried out
using Microsoft Excel spreadsheets.

The data in Table 6 indicate an increase in
the level of development of the professional and
pedagogical competence of teachers in the
formative stage of the pedagogical experiment.
The most effective was the level of development
of the professional and pedagogical competence
of teachers of experimental groups, where the

system of distance education was fully
implemented in the continuing education of
teachers.

To build a histogram, the indicators of
professional and pedagogical competence of
teachers at each stage of the study from table 1-6
were chosen. According to the results,
histograms 11-13 could be constructed. So, the
dynamics of the development of levels of
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professional and pedagogical competence of
teachers in accordance with the blocks is clearly
seen.

Analysis of the data (Figure 10)
demonstrates that after the introduction of the
corresponding model of a teacher, the
experimental groups almost do not have a low
level of theoretical and methodological training
(on average, 5.6%). However, the number of
teachers with a sufficient level (by 5.0%) and high
(by 3.9%) increased.

Such results indicate that the respondents
of the experimental groups better mastered the
theoretical and methodological knowledge, which
are stable and complex. In addition, sufficient and
medium levels of theoretical and methodological
training demonstrate that teachers are capable of
consciously  transforming  professional and
theoretical knowledge in accordance with their
specialty;  systematically  exhibit  targeted
independent cognitive activity, which, in turn,
expands the pedagogical potential of specialists,
predetermines an active search for ways to learn
new things, comprehension of new information,
its theoretical interpretation.

The statistical data of input and output
testing on theoretical and methodological blocks
have convincingly proved that the introduced
system of distance education in the continuing
education of teachers is quite effective. We
consider positive changes in the levels of
development of professional and pedagogical
competence of teachers in psychological and
pedagogical blocks as another indicator of the
effectiveness of experimental work. As in the
study of the theoretical and methodological block
of professional and pedagogical competence of
teachers, significant  dynamics in  the
psychological and pedagogical training of
respondents in experimental groups is observed:
a high level increased by 5.0% on average;
sufficient by 3.0%. However, the low level is
almost absent — 5.4% (Figure 11).

The data in table 6 and figures 10, 11 show
the advantage of a sufficient and medium level of
development of professional and pedagogical
competence of teachers in all defined blocks,
which  confirms the effectiveness of the
introduction of the developed distance education
system in the continuing education of teachers.
Such results make it possible to state that EG
respondents are much better able to practically
direct and effectively adapt their knowledge and
skills in solving specific psychological and
pedagogical problems based on comparison,

analysis, synthesis, generalization,
systematization, and forecasting. The increase in
the manifestations of psychological and
pedagogical training in the EG indicates positive
changes in the development of professional and
pedagogical competence of teachers, their ability
to transform professional and life experience at a
level higher than reproductive.

The general level of development of
professional and pedagogical competence of
teachers was calculated as the arithmetic
average of all diagnostic blocks according to
Equation 3. The final state of professional and
pedagogical competence in the experimental
groups was determined. The generalized
experimental results are summarised in Table 7,
and a graphical interpretation of the results of the
forming experiment is presented in Figure 12.

The effectiveness of the distance education
system in the continuing education of teachers is
evidenced by the efficiency coefficient, which was
calculated by Equation 4. Wherein Rgg is a
sufficient and high level of development of
professional and pedagogical competence of
teachers after the experiment (in %); Rxc — a
sufficient and high level of development of
professional and pedagogical competence of
teachers before the experiment (in %).

It is possible to speak about the
effectiveness of the developed system in the
case when K> 1.

In our study, K = 943 / 83.7=10.6
(theoretical and methodological preparation);

K = 946 / 85.6=9.0 (psychological and
pedagogical);
K = 947 |/ 84.9=9.8 (general level of

professional and pedagogical competence).

The data indicate the effectiveness of the
distance education system that we developed in
the continuing education of teachers in
experimental groups.

For final statistical confirmation of the
effectiveness of the experiment, it is necessary to
compare the experimental data of the
ascertaining stage with the formative by
calculating the Pearson criterion from the data for
the theoretical, methodological, psychological
and pedagogical blocks and the general level of
development of the professional and pedagogical
competence of teachers. The empirical value of
the EG 1 criterion is 19.25, respectively; 12.07;
16.11; EG 2 — 17.58; 18.78; 18.93; EG 3 — 18.84;
18.39; 19.47.

Periodico Tché Quimica. ISSN 2179-0302. (2019); vol.16 (n°33)
Downloaded from www.periodico.tchequimica.com

412



Discrepancies between experimental and
control groups can be considered significant. This
exceeds the critical value x’kr = 7.81 for the
degree of freedom v =3 and a = 0.05.

5. CONCLUSIONS:

So, the pedagogical experiment showed
the effectiveness of the developed distance
education system in the continuing education of
teachers. The experiment demonstrated that
most teachers increased the level of professional
and pedagogical competence.

The essential characteristics of the basic
definitions of scientific research determined by
the analysis of philosophical, psychological,
pedagogical and methodological literature,
indicate that the appeal to distance learning is a
reaction of scientists to the needs of society in
the training of specialists capable of learning
throughout their lives, ready to work in conditions
of fierce competition in an informationally colored
educational space.

Distance learning in the system of lifelong
education is an interdisciplinary pedagogical
category that characterizes the degree of
individualization, intensity and controllability
subordinated to the goals of professional
development of teachers' independent cognitive
activity by means of information and
communication  technologies via  indirect
interaction (synchronous and asynchronous) with
participants of the educational process remote
from each other under the guidance of a tutor.
The leading essential characteristics of distance
learning are: its basic competence in the use of
information and communication technologies for
their own professional development and overall
development; individualized independent nature
of the process of increasing the level of readiness
for the organization of personality-oriented
distance learning; indirect interaction (diverse
communication links) of distance learning
organisers with participants in the educational
process using electronic means.

The research concept corresponds to the
specifics of the problem of the effectiveness of
the theoretical and methodological support of
distance learning, which requires an optimal
combination of systemic, competent, personal
and active, and technological methodological
approaches to its solution, the choice of a
modelling method as the leading tactical means
of searching for patterns, principles, content and
operating conditions of a particular system. Its
technological component has provided the basis

of scientific research on the search for distance
learning technology, professional components
that contributed to the creative nature of this
process and increasing of the Ilevel of
professional and pedagogical competence of
teachers to the planned level, and in general —
the functioning of the developed system at the
required level of quality.

The distance education model in the
system of continuing education is such an ideal
object that makes it possible to identify the
relations within a subject of modeling, display
them graphically, focus on solving basic
problems, and logically predict distance learning
as a systemic formation. The designed
corresponding model is an integrated set of
interconnected blocks of components:
methodological (main approaches: competency-
based, personal and active, technological);
theoretical (principles of the functioning of the
distance education system, the content of
distance learning, the matrix of communicative
relations of its organizers, organizational and
pedagogical conditions for the effectiveness of
distance learning as a system); educational and
methodological  support  (educational and
methodological support of the process of
formation of readiness for distance learning,
educational and methodological subsystem of
professional and pedagogical improvement of
distance learning organizers); effective
(increasing the level of professional and
pedagogical competence as a consequence of
the quality functioning of the distance learning
system).

The distance learning system meets the
needs of an individual in continuing education as
a means of professional development throughout
life and has such holistic characteristics: the
ability to stimulate the process of acquiring a
professional-pedagogical and information and
communication culture; the presence of two
orientation vectors (promoting creative processes
in society and the development of a personality of
a teacher in educational and professional
environments); readiness for self-organization of
movement in the general system of higher

education as relatively autonomous and
multicomponent.
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Table 1. The state of readiness of teachers for the organization of distance education in the system of
continuing education of teachers (final cross-section, in %)

Criterion of readiness Levels Ascertaining stage Formative stage
High 4.2 20.8
I Sufficient 6.2 66.7
Motivational and value Medium 271 83
Low 62.5 4.2
High 4.2 22.9
Cognitive Suffi(_:ient 4.1 62.5
Medium 29.2 12.5
Low 62.5 2.1
High 4.2 25.0
Operational Suffi(_:ient 6.3 62.5
Medium 31.2 10.4
Low 58.3 2.1

Table 2. General characteristics of the levels of teachers' readiness for the organization of distance
education in the system of continuing education of teachers (final cross-section, in %)

Level of readiness

Ascertaining stage

Formative stage

High
Sufficient
Medium
Low

4.2
6.2
29.2
60.4

22.9

64.6

10.4
2.1

Table 3. General characteristics of the levels of teachers' readiness for the organization of distance
education in the system of continuous education (final cross-section, in %)

N Levels EG1 EG 2 EG 3
Criterion of
of readines Ascertaini | Formativ | Ascertaini | Formativ | Ascertaini | Formativ
readiness S ng stage e stage ng stage e stage ng stage e stage
Motivation High 2.4 6.4 3.3 7.6 2.4 6.4
al and Suff|c_:|ent 7.1 13.3 8.3 15.1 7.6 14.4
value Medium 28.4 50.3 26.8 51.9 28.5 53.2
Low 62.1 30.0 61.6 25.4 61.5 26.0
High 1.2 3.6 2.3 4.1 1.6 4.5
Cognitive Suffiqient 7.1 11.0 7.0 12.0 6.3 11.5
Medium 27.0 51.2 29.1 52.2 27.5 52.3
Low 64.7 34.2 61.6 31.7 64.6 31.7
High 1.2 6.1 2.3 7.6 1.6 6.5
Operation | Sufficient 7.1 15.2 7.0 18.6 6.9 17.6
al Medium 39.8 52.6 43.9 55.9 40.5 58.3
Low 51.9 26.1 46.8 17.9 51.0 17.6
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Table 4. The general level of teachers' readiness for distance education in the system of continuous

education (final slice, in%)

Levels of ER 1 ER 2 ER 3
: Ascertaining | Formative | Ascertaining | Formative | Ascertaining | Formative
readiness
stage stage stage stage stage stage
High 15 5.4 2.6 6.4 1.9 5.8
Sufficient 7.1 13.1 7.6 15.2 6.9 145
Medium 32.0 51.4 32.8 53.4 32.4 54.6
Low 59.4 30.1 57.0 25.0 58.8 25.1

Table 5. The state of readiness of the participants of control groups for distance education in the
system of continuous education (final cross-section, in %)

Criterion of readiness Level of readiness CG1 CG2 CG3
High 2.8 2.6 2.6
Motivational and value Suﬁlglent 8.5 8.9 8.7
Medium 27.7 29.0 28.2
Low 61.0 59.5 60.5
High 2.4 2.5 1.9
Coginitive Suﬁigient 7.3 7.4 6.7
Medium 26.2 29.1 27.3
Low 64.1 61.0 64.1
High 1.4 2.1 1.8
. Sufficient 7.2 7.6 6.9
Operational Medium 402 | 435 | 401
Low 51.2 46.8 51.2

Table 6. The results of pedagogical diagnostics of the assessment of the levels of development of
professional and pedagogical competence of teachers in diagnostic units (final cross-section, in%)

The focus EG1 EG 2 EG 3
of
vocational | Levels | Ascertaini | Formati | Ascertaini | Formati | Ascertaini | Formati
teacher ng stage | ve stage | ng stage | ve stage | ng stage | ve stage
training
. High 14.6 18.8 13.4 17.0 12.9 16.7
Theoretical Sufficie
and nt 42.7 47.9 443 49.1 445 494
methodologi |\ 4iim 25.9 27.3 26.4 28.3 26.5 28.5
cal training
Low 16.8 6.0 15.9 5.6 16.1 54
. High 14.3 20.6 12.4 16.0 11.3 16.0
Psychologica Sufficie
| and nt 47.0 48.2 45.5 48.7 43.9 48.1
ical )
pegg%?r?éca Medium 27.1 26.1 26.5 29.9 29.0 30.1
Low 11.6 51 15.6 54 15.8 5.8
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Table 7. The general level of development of professional and pedagogical competence of teachers
(total cross-section, %)

EG 1 EG 2 EG 3
Levels Ascertaining | Formative | Ascertaining | Formative | Ascertaining | Formative
stage stage stage stage stage stage
High 14.7 20.3 12.8 16.7 12.2 16.7
Sufficient 45.6 48.5 44.9 48.7 44.4 48.7
Medium 26.0 26.1 26.7 29.3 27.6 29.2
Low 13.7 5.1 15.6 5.3 15.8 5.4

—

Figure 1. The result of the final diagnosis of motivational and value criterion of teachers' readiness for
distance education in the system of continuing education of teachers

® Ascertaining stage

62.5
I 29.2

® Formative stage

229
12.5
02 " B .
1 - —
High Sufficient Medium Low

Figure 2. The state of readiness of teachers for the organization of distance education in the system
of continuing education of teachers by levels of formedness of cognitive criteria (final cross-section,
in%)
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M Ascertaining stage ™ formative stage

62.5
583
31.2
25
104
=X (Y —
High Sufficient Medium Low

Figure 3. The state of readiness of teachers for the organization of distance education in the system
of continuing education of teachers by the levels of formation of operational criteria (final cross-
section, in %)

® Ascertaining stage ™ Formative stage

64.6
60.4
292
229
104
e ] S
High Sufficient Medium Low

Figure 4. General characteristics of the levels of teachers' readiness for the organization of distance
education in the system of continuous education (total cross-section, %)
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Figure 5. The result of the final diagnosis of motivational and value criterion of readiness for distance
education in the system of continuing education

mCSEG] ®wFSEGl mCSEG2 wFSEG2 mCSEG3 mFSEG3

62.1 616 61.5
503 519 53.2
30
5 4026
33 1 144
76 64 7.1
Htgh Sufficient Medium Low

Figure 6. The state of readiness of teachers for distance education in the system of continuous
education by levels of formedness of motivational and value criteria (final cross-section, in %)

Periédico Tché Quimica. ISSN 2179-0302. (2019); vol.16 (n°33)
Downloaded from www.periodico.tchequimica.com
419



mASEG] mFSEGl] ®mASEG2 wFSEG2 mASEG3 ®mFSEG3

64.7
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Figure 7. The state of readiness of teachers for distance education in the system of continuous
education by levels of formedness of cognitive criteria (final cross-section, in %)

186 176

mASEG] ®mFSEGl] ®mASEG2 ®=FSEG2 mASEG3 ®mFSEG3
152
16 685 771

583
52.6 ol 51.9 51
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Figure 8. The state of readiness of teachers for distance education in the system of continuous
education by levels of formedness of operational criteria (final cross-section, in %)
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mASEG] ®wFSEGl] mASEG2 ®wFSEG2 ®mASEG3 ®mFSEG3

- 9.4 57 58.8
131 152 145
64 1
. 55 42 3 5 8 I
High Sufficient Medium Low

Figure 9. General results of teachers' readiness levels for distance education in the system of
continuing education (final cross-section,%)

mASEG] ®wFSEGl] wASEG2 ®wFSEG2 mASEG3 ®FSEG3 mEG
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26.3 26, 5
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Figure 10. A diagram on the comparison of the development levels of the theoretical and
methodological training of teachers (final cross-section,%)
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Figure 11. A diagram on the comparison of the levels of development of psychological and
pedagogical training of teachers (final cross-section, %)
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Figure 12. A diagram on the comparison of the levels of development of professional and
pedagogical competence of teachers (final section, %)
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