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DEVELOPMENT OF INNOVATIVE
LEARNING TECHNOLOGY IN SYSTEMS
WITH DUAL PROCESSES

B po6omi 3anpononosaina po3podka inHoBauitiHOL MexHOI02l HAGUANHS 6 CUCEMAX 3 OYALbHUMU NPOUECA-
mu. O6’exmom docnioxcenns 0bpami ingopMayitino -mexnonoziuni npoyecl i AU, W0 BUHUKAIOMD 6 CUCTEMAX
3 Oyanvrumu npouecamu. B x00i docidicenis 3anpononosano cmeopenis 6ipmyaivioi cmyodenmcokoi 0ociiono-
eKcnepumMenmanvioi cmyoii modemosaris npogecitinux 3narn. Q0num 3 HaibiIbw NPOOLEMIUX MICUb € CMEOPEHH
i anpobauis uupposoi niampopmu Jucuuniin sa gaxom. Jocrioxcennsa nepedbauae ¢ nodarvuomy nepexio 6io
mpadunitinux memodie suxiadanis 00 memooié KOHCALMUH206020 (POPMYBAHHs NPODECIUHUX 3HANL cmyden-
mie 3a paxom na 0CHOBL IMIMAUiTH020 MOOENIOBANN. 3AB0ANHAMU CMYOeHMI6 NPU UBOMY € PO3POOKA MOOe
Qucyuniin i popmysanns ix indusioyarvrux modeneil npogecitinux 3uans 3a paxom. B xodi docnidncenis euxo-
PUCTOBYBANUCS OCHOBU MEOPTi cucmem 0is nobydosu memoouunoi 6asu 0t Po3pooKU THHOBAUIHUHOT MeXHON02I]
Hasuanmns i Memoou Cmamucmuxy 0Jst OUIHKU MOJNCIUBOCTE CMEOpens Modeell npoecitinux 3nans. Ompumano
iHHOBAUTLIY 0CEIMII0 MEeXHON02110, KA MA€E Pad ocobausocmell. 3okpema, éona nepedbauae po3podky mooei
npogecitinux 3namnv, aKa cKAA0aemocs 3 0e3niui 6UGUCHUX OUCUUNITH, NPAKMUUHUX 3AHAMb, MEXHIUNUX 34C00i8
HABUANHS, OUIHOK | CAMOOUINOK, GIOHOCUN MIJC eleMEeNMmamiL MO0, MeMNOPAILHUX GIOHOCUN. 3anpOonoHOB8aAHO
CXeMY 0P2ani3auii HAGUAILIO20 NPOUECY 3 BUKOPUCTAHHAM CReUidlbio noby006anol yudposoi niamegpopmu 3namn.
Toxazano nopiensnmns mpaouyitiinoi cxemu HAGUAHH MA CXeMU HABUAHN HA OCHOBL UUPPOBOT niamdopmu 3nam.
Kpim uvozo, 6 pamxax docuioicens nposedena ouinKka MojICIUBOCE CMEOPEHL MOOeLell NPODeCiinux 3Hab, NpPu
UbOMY PO3PAXYHOK Y32000CEHOCTNE eKCREPMHUUX OUIHOK NPOBOOUBCS. 3 BUKOPUCAHHAM Koeilienma KoHKopOauyii
Kenodanna. 3a0saxu upomy 3a6e3neuyemocs MONCIUGICMb OMPUMAHIA NOKASHUKIG 3ampeby6anocmi 3anponono-
sanoi innosauitinoi mexnoiozii naguanns 6 cucmemax 3 oyaivuumu npovecamu. Ouinku excnepmis noKaA3aiu, wo
cmeopenms cmyodenmamu mooeetl npopeciinux snamb 003604UMb iM CUCTIEMAMUSYEAMU CEOT 3HANHS 8 CUCTNEMAX
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1. Introduction

Modern education should be based on the following
three principles: complexity, consistency and compliance
with the requirements of employers to specialists. Today,
Ukraine’s higher education is constantly in a state of reor-
ganization and modernization. In particular, this refers to
the mechanisms for training specialists who are suitable for
employment by profession. They have the latest knowledge,
skills, and habits that match educational programs and
production needs [1-3]. However, this training process
must begin with the stage of education in general educa-
tion institutions. Therefore, at present, special attention
is paid to the development and improvement of forms
and methods of administration of educational activities
in educational systems. The priority direction of reforms
that are taking place in the field of higher education is
to increase the level of provision of educational services
using modern information systems and technologies. In
addition, a problem arises, namely, that students’ pro-
fessional knowledge is formed on the basis of studying
a variety of different disciplines, including humanitarian,
fundamental and professional. This leads to the use in
the educational process of various mathematical apparatus
and methods of knowledge representation, which are not
always close to those that are necessary when solving
production problems. There is a need to improve profes-

sional knowledge and skills through the introduction of
new forms of education [4]. One of the ways to solve this
problem is the introduction of a dual system of vocational
education and training, which is aimed at improving the
level of professional training of personnel. It represents
a new and more flexible form of organization of vocational
training, which provides for coordinated interaction of the
educational and production sphere in training qualified
personnel of a certain profile within the functioning of
educational complexes [5-7]. Therefore, the object of re-
search is information technology processes and phenomena
that occur in systems with dual processes. And the aim
of research is the scientific substantiation of the feasibi-
lity of creating at the department of a higher educational
institution a virtual student experimental experiment stu-
dio of modeling professional knowledge as an innovative
educational technology in systems with dual processes.

2. Methods of research

The paper proposes an innovative educational technology
in systems with educational and production processes (sys-
tems with dual processes), which involves the development
of a model of professional knowledge (MPK). As part of
the innovative educational technology, it is proposed to
create a virtual student experimental knowledge mode-
ling studio. The purpose of the creation of this studio for
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modeling professional knowledge is creation and testing
a digital platform of disciplines in the specialty. In the
future, it will be possible to move from traditional me-
thods of learning to methods of consulting the formation
of students’ professional knowledge in their specialty based
on simulation modeling [8, 9]. The task of scientific and
pedagogical workers (SPW) is the following: on the basis
of the requirements of the standards, create a model of
an academic discipline, the information of which should
be the basis (source data) for the formation of models
of students’ professional knowledge. At the same time,
the tasks of students are that, based on the structure
and use of a high level of generalization of information
provided by teachers, develop discipline models and form
their individual models of professional knowledge in the
specialty (knowledge atlases).

The model of professional knowledge is based on the
following formula:

Mg’ =(D,P,S,0,Q,T),
where M3¥ — individual (surname, name, patronymic)
model of the student’s professional knowledge; D — set of
studied disciplines; P — set of practical exercises, including
practice; S — set of technical training tools; O — set of
assessments and self-assessments; Q — set of relationships
between elements; deD,peP,seS; T — set of temporal
relationships that are formed between the sets of the model.

In addition, the scheme of the organization of the
educational process using a specially constructed digital
knowledge platform (DKP) is proposed, which is shown
in Fig. 1.

DKP-based training scheme
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5 — formation of the SPW model of the educational
material of the discipline.

DKP-based training scheme:

WA — working area;

PC — personal computer;

SPW - scientific and pedagogical workers;

DKP - digital knowledge platform;

1 — speech communication between the SPW and stu-
dents in the form of consultations;

2 — formation of the SPW model of educational dis-
cipline on the PC;

3 — transfer of the model of the discipline of the SPW
in the WA;

4 — student’s study of the model of the discipline placed
in the WA;

5 — formation of the individual model of the discipline
by the student on the basis of the studied material;

6 — placement of an individual model of knowledge
formed by the student on the basis of their gadgets in
the WA;

7 — SPW analysis of individual models of students’
knowledge of the studied discipline and the creation of
a generalized model that takes into account the propo-
sals of students.

3. Research results and discussion

To assess the possibility of creating models of pro-
fessional knowledge, in the fall semester of 2018/2019,
students of the 2nd and 4th year of the department of
land administration and geographic information systems
of the O. Beketov Kharkiv National University of Urban
Economy (Ukraine) were given the task to
build their individual knowledge model.

Verification of the work at the end of the
semester shows that each student, in varying
degrees, coped with the task. A preliminary
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analysis of 70 students’ works shows that their
quality lies in a large range. To create a metho-
dology for expert assessment of the models of
professional knowledge of individual students,
a questionnaire is developed, which includes
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the following criteria:
1. To what extent is the model showing
the relationship between knowledge and com-

EPC@
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petences (skills)? Measuring range [0, 100].
2. To what extent are technical learning tools

SPW

Fig. 1. Schemes of traditional education and learning based
on the digital knowledge platform (DKP)

Fig. 1 indicates the following types of communications
traditional learning scheme:

PC — personal computer;

SPW - scientific and pedagogical workers;

1 — speech communication between the SPW and stu-
dents in the form of a lecture;

2 — formation of graphic and formal elements of edu-
cational material;

3 — formation by students of an image of educational
material based on graphic and formal representations of
educational material;

4 — formation of a model of educational material in
the form of lecture notes;

displayed in the model? Measuring range [0, 100].

3. To what extent is the criticism of the or-
ganization of the educational process reflected?
Measuring range [0, 100].

4. To what extent is the self-assessment of the learning
process reflected? Measuring range [0, 100].

5. To what extent is the connection between the main
elements of the educational process displayed? Measuring
range [0, 100].

6. To what extent are the temporal relations reflec-
ted in the model between its main elements? Measuring
range [0, 100].

7. In addition, it is suggested that they express their
views on developed models of professional knowledge:

a) is the proposed formula for constructing a MPK
complete for the formation of a knowledge model? Implies
the views of the evaluator;
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b) how do you think, will students motivate the pro-
cess of creating and maintaining a MPK to improve the
qualitative and quantitative indicators of learning the study
material? With variants of the answer: «YES» or «NO».

The calculation of the consistency of expert estimates
is carried out using Kendall’s concordance coefficient [10]:

128
W=—rrs, (1)

m? (n3 —n)

where m — the number of experts in the group; n — the
number of factors; § — the sum of squares of rank dif-
ferences (deviations from the mean), which is calculated
according to the formula:

S= Z(ZAU— n+1)]2 (2)

where A; — an element of the considered population.

Assessing experts were divided into two classes accor-
ding to the experience of scientific and pedagogical acti-
vity: class 1 — work experience from 5 to 15 years, class
2 — work experience from 15 to 50 years.

In their assessments, the experts agreed that the crea-
tion by students of models of professional knowledge will
allow them to systematize their knowledge in systems with
educational and production processes.

4. Conclusions

The results of theoretical and experimental studies con-
ducted at the Department of Land Administration and
Geographic Information Systems of O. Beketov Kharkiv
National University of Urban Economy (Ukraine) show
the possibility of creating a digital knowledge platform
at the department, as well as atlases of students’ profes-
sional knowledge.

For additional research and creation of a working digi-
tal knowledge platform it is proposed to create a student
virtual experimental knowledge modeling studio at the
department.

In the future, it is proposed to develop and test the
technology of consulting formation of students’ professional

knowledge in their specialty in systems with educational
and production processes. Testing is possible on the basis
of special methodological support covering the majority of
academic disciplines. In addition, models of professional
knowledge and academic disciplines developed by students
and teachers will be used.
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