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Heuristic technologies of training in professional education
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Abstract

The changed educational paradigm has identified
new educational goals expressed in the form of
competencies of students, which they must
master to carry out future professional activities
ata high level and ensure their competitiveness in
the labor market. Within the framework of the
competence approach, practice-oriented
education is developing, so higher education
institutions seek to implement technologies that
actively support this direction. The purpose of the
article is to analyze the experience of
implementing heuristic technologies as one of the
most effective in the preparation of a teacher of
vocational training. Features and essence of
heuristic technologies, their value in modern
preparation of students are revealed. The article
presents a study that reflects the use of heuristic
methods to improve the preparedness of students
to perform their professional activities. In the
formation of the ability to analyze professional
and pedagogical situations-one of the most
important professional competencies of future
teachers of vocational training, the method of
organized strategies (the method of strategies for
working with information) was applied. Heuristic
teaching methods bring positive results in the
formation of the ability to analyze professional
and pedagogical situations. The ability to work
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AHHOTAIHA

CMeHuBIIasics oOpas3oBaTesbHas —Mapagurma
o003HaumiIa HOBBIE 0Opa3oBaTEIbHBIC IIEHH,
BBIpaXaeMble B (GopMe  KOMIIETCHIMH
CTYIECHTOB, KOTOPBIMH OHH JOJDKHBI OBIAJETh
JUIs OCYILIECTBJICHUS Oymymieit
npodeccHOHANBEHOIN NEeATENbHOCTH HA BHICOKOM
YpOBHE u obecrieueHus cBOEH
KOHKYPEHTOCIIOCOOHOCTH Ha pBIHKE TpyJa. B
paMKax KOMIIETEHTHOCTHOTO MOAX0Ja
pa3BuBaeTcs MPaKTHKOOPHEHTHPOBAHHOCTh
o0pa3oBaHUs, TOITOMY BBICIIHE Y4eOHBIE
3aBeJICHUS CTpemsTCS K peanu3anyu
TEXHOJIOTHH, KOTOpbIe aKTUBHO MOJIEPKUBAIOT
JIaHHOE HaIpaBJICHUE. Lens CTaTbH
3aKIII0YAeTCsl B AaHANU3€ OIbITA peann3aluu
OBPUCTUYECKUX TEXHOJOIMH, KaK OJHUX U3
CaMbIX pe3yJbTaTUBHBIX B IOATOTOBKE MeAarora
npodeccronansHOro 00yueHus. PackpeiBatoTes
OCOOEHHOCTH M CYIIHOCTh 3BPUCTUYECKUX
TEXHOJIOTUH, WX 3HAYEHUE B COBPEMEHHOM
MOJTOTOBKE CTYIEHTOB. B cTaThe mpuBeneHO
UCCIEJIOBaHNUE, KOTOpOe OTpaxaeT
HCTIONB30BAaHUE 3BPHCTUYECKUX METOJOB JUIS
MOBBINIEHUSI TOATOTOBJIEHHOCTH CTYAEHTOB K
BBINIOJTHEHUIO ~ CBOeH  mpodeccHoHaIbHOM
JieaTesIbHOCTH. B opMupoBaHun criocoOHOCTH
aHaIU3UPOBATh npodecCHOHaNBHO-
HNefarorudeckue CUTyalud — OAHOM U3
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with information is an important part of the
formation of this competence. We performed an
analysis of the experience in implementing
heuristic technologies, as one of the most
effective in training a teacher of vocational
training, revealed the features and essence of
heuristic technologies, their significance in
modern student training. Heuristic teaching
methods bring positive results in the formation of
the ability to analyze professional and
pedagogical situations. Our methods of working
with information contribute to more rapid
training of teachers of vocational training. The
results of testing students ' skills to work with

information showed that after the introduction of

heuristic methods, the results became much
better, which contributes to the formation of this
competence. The obtained data can be used in the
preparation of students in other areas of teaching
pedagogical university.

Key Words: heuristic technologies, professional

education, problem-based learning, personality-

oriented technologies, students.

Introduction

The modern system of higher education, acting
on based on competence approach, aims at the
formation of a competent specialist. The
development of competencies is based on various
activities in the course of independent, classroom
work, practice of students. All of them are aimed
at the formation of students' experience
necessary for the implementation of future
educational activities in the framework of
secondary vocational education. Today, a large
number of innovative educational technologies
are used to comply with the requirements of the
Federal state educational standard
(Rakhimbayeva, et al 2019). However, the
technologies used in traditional education have
not lost their importance; they have been subject
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BOKHEHIINX TIPO(HECCHOHATBLHBIX KOMIIETCHITHH
OyIylmMx  TemaroroB  npog)eCCHOHAIBHOTO
o0yueHus, ObLI MPUMEHEH MeTOoJ
OpraHU30BaHHBIX CTpAaTeruil (METOMA CTpaTerui
pabotel ¢ wuH(OpMaIHe). DBPUCTUYCCKUE
METOJIbI OOYYEHHS] MPUHOCST TOJOKHUTEIbHBIC
pe3ynpTathl B (DOPMHUpPOBAHMM CHOCOOHOCTH
aHATM3UPOBATh mpo¢ecCHOHAIBHO-
MeTarOTMYECKIe CUTYAIlH. Y MEHHE paboTaTh C
nHpOpManueil — BaKHas 9acTh (OPMHPOBAHUIL
TAaHHOM KOMIIETeHTHOCTH. HaMu ObLT BBITTOJTHEH
aHAM3 ONBITAa PEaNM3allid  3BPUCTUICCKHUX

TEXHOJIOTHH, KaK  OZHUX W3  CaMBIX
pe3yabTaTUBHBIX B MOJATOTOBKE Iejarora
npodeccHoHaAIBHOrO  OOy4YeHHs,  PACKPBITHI

O0COOCHHOCTH M CYIIHOCTh 3BPUCTHYECKUX
TEXHOJIOTUH, HUX 3HAaY€HUE B COBPEMEHHOM
IIOJArOTOBKE CTYJICHTOB. OBpHCTHYECKHE
METOBl O0Y4EeHHUS NPUHOCIT IMOJIOKUTEIbHBIE
pe3ynbTatel B (OPMHUPOBAHUM CIIOCOOHOCTH

aHATM3UPOBATH podecCHOHANBHO-
neJarorudeckue  cutyanuu.  Vcmomezyemble
HaMH MeToAbl paboTel ¢  uH(popManuen

CHocoOCTBYIOT OoJiee OnepaTUBHON MOATOTOBKE
MEaroroB  Npo(ecCHOHAIBHOTO  OOYYCHHUS.
PesynbTarel NpOBEpKH Yy CTYIEHTOB YMEHMH
paboratk ¢ uH(poOpManuel MoKa3aiy, 4To 1mocie

BHEJPEHUS SBPUCTHYECKHX METOJIOB
pe3ynbTaThl CTalld 3HAUUTENBHO Jydllle, YTO
crocoOcTByeT  (OPMHUPOBaHHMIO  yKa3aHHOU

KOMIICTCHTHOCTH. HOJ’Iy‘IeHHBIe JAaHHBbIC MOI'YT
OBITh UCITOJIB30BAHbI IIpU NOATOTOBKE CTYICHTOB

JPYTUX HaIpaBJIeHHH 00yueHus
Mearori4eckoro Bys3a.

KaioueBbie cjioBa: npodeccuoHanbHOE
obpazoBanue, poGieMHOe obyuenue,
CTYACHTBI, JIMYHOCTHO-OPUECHTUPOBAHHBIC

TEXHOJIOTUU, 9BPUCTUUYCCKUEC TEXHOJIOTUU.

to renewal and are becoming increasingly
relevant in the education of high school students
(Ilvanova, et al 2019). Heuristic technologies are
the only of effective technologies in this process
(Vaskovskaya, et al 2018). There is a need to
consider the educational process in the
preparation of students using these technologies.
They have become an integral part of modern
educational life, as their essence lies in the
formation of students ' practical experience,
which is an integral part of the competence
approach (Vaganova, et al 2019a). The process
of mastering knowledge and the formation of
competencies is carried out through independent
practical actions of students. The University in
process of the vocational training teachers’
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preparation in the framework of the
implementation of heuristic technologies has
scientific circles; problem creative groups;
scientific associations, societies. The formation
of General cultural and professional
competencies of students is inextricably linked
with the ability to work with information, so the
use of heuristic methods should be aimed at
improving this level.

Theoretical framework

Heuristic learning technologies have a long
history. Having appeared in the time of Socrates,
they were modified and acquired more modern
forms, however, the main idea, consisting in the
development of new knowledge through
discovery, has not changed, it has become part of
the competence approach, in which students
become equal subjects of the educational process
and receive information not in a ready form, and
extracting it independently, processing a large
amount of information and highlighting relevant
parts of it. Thus heuristic technologies have
gained importance (Smirnova, et al 2019). If the
traditional approach to education meant that
students received ready-made knowledge,
modern heuristic technologies allow students to
realize the fact of their ignorance and make it the
object of research (Markova, et al 2019). The
essence of heuristic technologies is the formation
of students ' experience of activities related to the
future profession (Vaganova, et al 2019d).
Heuristic technologies are closely related to
problem learning technologies, as indicators of
the effectiveness of the use of heuristic
technologies is the formed ability to understand
the existing problem and see ways to solve it,
apply non-standard ways and consider it from
different points of view, entering into a
constructive dialogue with their fellow students
and teachers (Sedykh, et al 2019). The signs of
heuristic technology used in the training of future
teachers of vocational training, scientists include:
the problem of learning, which allows students to
find many solutions to the same problem,
develops the creative component of the
personality of students, gives the opportunity to
"immerse"” in the conditions of future
professional activity (Makhometa, et al.); in
heuristic learning, students are divided into
groups in order to solve different tasks, take on
different roles, change them to participate in
different activities and be fully prepared
(Pometun, et al.); the teacher arranges the work
of students in such a way that they develop not
only knowledge, skills, but also gain experience
and build competencies; the teacher takes the
position of a consultant and serves as Advisor
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(Koshechko, et al 2018), i.e. the interaction
between the students and the teacher is carried
out in equitable conditions and terms of
collaboration, allowing students, taking part in
collective activities that can build their individual
educational trajectory (where actively used
electronic equipment in order to select the most
suitable students rate of learning) (Vaganova, et
al 2019i); mandatory reflection (after completing
each task and summarizing the results, students
evaluate their own activities and identify
shortcomings that should be addressed in the next
work, thus improving the quality of education)
(Vaganova, et al 2019b).

In the scientific literature, heuristic learning is
often closely associated with personality-
oriented learning, which once again confirms its
relevance, since modern education puts the focus
on the student's personality, interests and needs
(Vaganova, et al 2019c). This is because heuristic
learning technologies are associated with the
development of cognitive independence of the
individual (Nikonova, et al 2019a). According to
I. S. Yakimenko, the technology of personality-
oriented learning can be implemented in the
classroom; however, it should be aimed at
developing the independence of each student, the
use of subjective experience of the student and
the use of interactive forms of learning. V. V.
Serikov notes that the implementation of
heuristic technologies in conjunction with
personality-oriented ones can be carried out by
solving a practical problem within the framework
of the game. That is, the students are given a task,
then there is a constructive dialogue and the
game itself is held. Such sequence of actions
allows achieving positive results of formation of
competences of students at the expense of careful
independent work of students which is carried
out at each of stages of performance of the task
(Vaganova, et al 2019f).

Russian pedagogy has developed using foreign
pedagogical experience, so within the framework
of the implementation of heuristic training
appeared technology projects (Prokhorova, et al
2018). The project is also based on a problem that
requires integrated knowledge and research skills
(Myalkina, et al 2018). The result of the project
is a certain educational product. B. E. Raikov
identifies 4 stages of logical thinking in the
framework of using heuristic technologies. The
first is observation and questioning; second-the
construction of hypotheses, conjectural actions;
third-the study of selected solutions and the
choice of one of them as the most likely; fourth -
the test of hypotheses and the final approval of
any of them. Heuristic training involves writing
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research papers at various levels: abstracts,
coursework, certification (Klinkov, 2018). The
tasks solved with the help of research activities
can be described as follows: the development of
the need for research activities, the creation of
prerequisites for the development of students '
creative abilities; the expansion of erudition
(Kamenez, et al 2019).

Methodology

The formation of the ability to analyze
professional and pedagogical situations is
extremely important in the preparation of a
teacher of vocational training. It is inextricably
linked with the ability to use information in their
activities. To assess the effectiveness of heuristic
methods in the formation of the ability to work
with information, we conducted a study among
students enrolled in the profile "Law and law
enforcement™ in the number of 50 people. The
study was conducted in 2017 (before the
introduction of heuristic methods of working
with information) and in 2018 (after the
introduction).

For teachers of vocational training, it is important
to form the competence "the ability to analyze
professional and pedagogical situations". For its
formation, the method of organized strategies
was used. In our study, we used the method of
information use strategy, which allows us to
prepare students to work with a large amount of
material, choose the necessary, relevant
information, and analyze situations. Using
statistical data processing, we have identified the
results of tests on the ability of students to work
with information. Heuristic teaching methods
bring positive results in the formation of the
ability to analyze professional and pedagogical
situations. The ability to work with information
is an important part of the formation of this
competence. Our methods of working with
information contribute to more rapid training of
teachers of vocational training.

Results and discussion

The process of mastering educational material by
students within the framework of implementation
of heuristic technologies has a certain structure
and sequence (llyashenko, et al 2019a). The
teacher creates conditions for difficult situations,
offers it to students, then students are divided into
subgroups, distribute roles and relevant
functions, formulate a problem (llyashenko, et al
2019b). Subgroups participate in discussions
where the brainstorming method is actively used,
allowing students to put forward hypotheses that

www.amazoniainvestiga.info

cannot be rejected in the first stages of the
discussion (lhnatenko, et al 2018). Activation of
student participation in brainstorming is ensured
by the absence of criticism, both from the teacher
and from the students (Denysenko, et al 2018).
Students in the process of discussing the problem
themselves determine the viability of a
hypothesis; their logical test is carried out
(Chirva, et al 2018). Students draw appropriate
conclusions (Bulaeva, et al 2018). So there are
many solutions to one problem (in the process of
discussion there are several hypotheses that
matter). Subsequent research allows students to
reject unnecessary hypotheses and draw
appropriate conclusions. Also in the process of
mastering the educational material, students
implement projects (Nikonova, et al 2019b).
They work on them both individually and in
pairs. Projects can also be carried out in groups
with a large composition (Garnevska, et al 2018).
Teachers in the classroom organize the space in
such a way that students are comfortable working
with each other, discussing various issues
(Bartkiv, et al 2018). The teacher tries to create
an atmosphere of cooperation. The necessary
educational and methodological support is
formed (Abramova, et al 2018). Multimedia
technologies  (interactive  whiteboard and
projector) are used, various electronic resources
are used, such as LMS Moodle, where additional
reference literature is located, which students can
use at any time, tools: chat, webinar, wiki are also
used for the implementation of the project by
students. The project is evaluated according to
the following criteria: originality of ideas and
solutions; degree of independence; ability to
apply the theoretical knowledge in practice; the
amount of new information involved in the
project and the degree of awareness of this
inclusion; the creative side of the project (the
level of presentation of the project — oral
presentation, report, multimedia presentation);
practical significance of the results. Even
furniture, which is arranged according to the
needs of students and the objectives of the class
(for individual and group work), can be used to
perform the task. Figure 1 shows the work of a
group of students (future teachers of vocational
training) in the implementation of heuristic
technologies. For teachers of vocational training,
it is important to form the competence "the
ability to analyze professional and pedagogical
situations”. We form this competence in the
classroom on pedagogical disciplines. Teachers
for their implementation and formation of the
specified professional competence use one of
effective methods of heuristic training-a method
of the organized strategies. This method is
designed to increase the level of training of
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students for practical activities, to develop
interest in research. The rules of the method of
organized strategies include: in the process of
working with information, it is necessary to
record all suddenly emerging ideas (strategies) to
solve the problem; constantly check and use

Volume 9 - Issue 27 / March 2020

ideas. In our study, we used the method of
information use strategy, which allows us to
prepare students to work with a large amount of
material, choose the necessary, relevant
information, and analyze situations.

Fig. 1. Conducting classes using heuristic technologies as part of our study

This strategy was used in a group of students
studying in the profile "Law and law
enforcement”. To implement the method of
working with information, students were guided
by the following provisions: to use the available
information, collect additional material from
related Sciences; to bring the experiences of
others; to transform the information by the
mission, its essence and specifics; to remove
outdated information; to verify the validity,
accuracy and reliability of the selected relevant
information; to use the received new information.
A group (consisting of two study groups profile
"Law and law enforcement in the number of 50
people) students studied pedagogical disciplines

using heuristic methods. The level of work with
information is important for the formation of the
competence indicated by us. The work of
students with information was checked using the
following criteria: the student can highlight the
main idea; the student selects relevant
information; the student skillfully draws in his
own and others experience, the student
transforms the information by the task.

Figure 2 presents the results of 2017 (before the
introduction of the heuristic method of organized
strategies in the training of future teachers of
vocational training).
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70%

the student is able to  student selects

idea

60% -

50% -

40% -

30% - = (%)
20% -

10% -

0% - x \

the student skillfully student transforms
highlight the main relevant information attracts his own and
others' experience to accordance with the

information in

work task

Fig. 2.

The results before the introduction of these
heuristic methods were not high enough. The
main idea in the materials, various scientific
studies can correctly identify 60% of students,
45% of students can easily find relevant
information for their research, only 30% of
students can adapt the existing experience for

(2017)

The results of statistical processing of tests to identify students' ability to work with information

their work, 68% of students transform the
information following the task.

Figure 3 highlights the results of 2018, when
interactive technologies were actively used in the
process of training future teachers of vocational
training, including work with information that
accompanied each work of students.

100%

90%

80% -

70% -

60% -
50% -
40% -
30% -
20% -
10% -
0% -

the student knows student selects

main idea

the student skillfully student transforms
how to highlight the relevant information attracts his own and
others' experience to accordance with the

u (%)

information in

work task

Fig. 3. Results of statistical processing of tests to identify students' ability to work with information as
part of our study (2018)
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89% of students can determine the main idea,
78% of students can determine the relevance of
information, 55% of students attract different
experiences to work, 95% of students transform
information according to the task.

Figure 4 provides a visual comparison of the
improvement of the results of work with
information after the introduction of heuristic
training methods.

100%
90%

80%

70%

60% -

50% -

= 2017

40% -
30% -
20% -
10% -
0% -

student selects
how to highlight the relevant information attracts his own and

the student knows

main idea

the student skillfully student transforms

others' experience to accordance with the

m 2018

information in

work task

Fig. 4. The results of testing the ability of students to work with information (2017, 2018)

The figure shows that the percentage of students
who can correctly use information in their
activities has become much higher in 2018 than
in 2017.

Conclusions

We performed an analysis of the experience in
implementing heuristic technologies, as one of
the most effective in training a teacher of
vocational training, revealed the features and
essence of heuristic technologies, their
significance in modern student training.
Heuristic teaching methods bring positive results
in the formation of the ability to analyze
professional and pedagogical situations. The
rules of the method of organized strategies allow
in the process of working with information to
record all of the sudden ideas (strategies) of
solving a problem. Under these conditions,
students constantly check and use ideas;
therefore a high level of work with information
is developed. The ability to work with
information is an important part of the formation
of this competency. The methods we use to work
with information contribute to more rapid
training of vocational education teachers.
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