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EXPERIMENTAL VERIFICATION OF EFFECTIVENESS OF THE SYSTEM OF
FORMATION OF MANAGERIAL COMPETENCE OF FUTURE
COMMUNICATION UNITS’ OFFICERS

The article considers the results of organisation of experimental verification of
effectiveness of the system of formation of managerial competence of future
communication units’ officers of the Armed Forces of Ukraine in higher educational
institutions was conducted taking into account the results of the analysis of
psychological and pedagogical research, the Concept of Transformation of the Military
Education System, the peculiarities of the organization of the educational process in
military educational institutions, the results of the expert survey, as well as the results
of the analysis of the practice of professional training of future officers in military
educational institutions. This led to the conclusion that these conditions are directly
aimed at ensuring the effective formation of its structural components, as well as the
personal qualities of future signal officers. To do this, it is necessary to create a holistic
pedagogical system for the formation of managerial competence of future officers of
communication units in the organization of the educational process in higher education
institutions. In general, the results of the analysis indicate the effectiveness of the
pedagogical conditions for the formation of managerial competence of future officers
of the Armed Forces of Ukraine's communication units. In the proposed research, using
the Kolmogorov-Smirnov mathematical criterion, the reliability of the calculations and
the effectiveness of the pedagogical conditions for the formation of managerial
competence of future officers of the Armed Forces of Ukraine have been proved.

Key words: experimental verification, effectiveness, pedagogical experiment,
managerial competence, officers of communications units, professional training.

Statement of the problem. Today, in the context of the war
unleashed by russia, the issue of creating a system of training officers of a
new formation in accordance with the requirements of the world’s
advanced armies and NATO standards is becoming relevant, which is
confirmed, in particular, by the provisions of the Strategic Defense Bulletin
of Ukraine, the country’s European integration course, its participation in
international peacekeeping activities and the corresponding need to
improve the command and control system of the Armed Forces of Ukraine
(hereinafter - AFU) and ensure interoperability with the command and
control system of foreign armies, as well as, maintaining a high level of
managerial competence of officers, their readiness to manage personnel
in real combat conditions (Macnii, 2010).
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In general, managerial competence should contribute to ensuring a
high level of professionalism of military professionals. Despite the fact that
modern officers of the AFU communication units are overwhelmingly
qualified specialists, many of them lack managerial competence, which is
manifested in the choice of a not always effective management style,
overwork, mistakes in making responsible decisions, inability to prevent and
resolve conflicts, impaired adaptation to new conditions, etc. The formation
of a high level of managerial competence will contribute to the solution of
these problematic issues. Therefore, the study of the peculiarities of the
formation of managerial competence of future officers of the Armed Forces
of Ukraine is an urgent problem in the system of professional training of
cadets in higher military educational institutions (hereinafter - HMEI).

Analysis of recent research and publications. Interest in managerial
activities has recently increased significantly. The practical aspects of the
formation of managerial culture and competence of officers were studied by
T. Matsevko and R. Torchevskyi. Also, the pedagogical conditions for the
formation of officers’ readiness to manage military units were determined
by: M. Zhylenko, L. Merzliak, I. Radvanskyi. However, despite the attention of
researchers to the problem of forming the managerial competence of specia-
lists in various fields of activity, the issues of organizing the educational pro-
cess in higher military education institutions to form the managerial compe-
tence of future officers of communication units remain insufficiently studied.

The purpose of the article is to present the results of organisation of
experimental verification of effectiveness of the system of formation of
managerial competence of future communication units’ officers of the
Armed Forces of Ukraine in higher educational institutions.

Presentation of the main material. It should be noted that the
system of forming the managerial competence of future officers of
communication units of the Armed Forces of Ukraine is directly aimed at
ensuring the effective formation of its structural components: cognitive,
motivational, activity, reflective and evaluative, emotional and volitional,
as well as personal qualities of future communication officers.

To test the effectiveness of the developed system for the formation
of managerial competence of future officers of communication units of
the Armed Forces of Ukraine, we organized a pedagogical experiment. The
purpose of the experimental study was to ensure the relationship
between the theoretically grounded provisions of the system of forming
the managerial competence of future officers of communication units of
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the Armed Forces of Ukraine in the process of professional training and
the experimentally obtained results. This was organized taking into
account the basic principles and requirements for the peculiarities and
stages of such work, which are defined in a number of pedagogical
studies, namely: the principles of efficiency, objectivity, reliability and
integrity, which reflect the general requirements for the organization and
conduct of research and experimental work.

For this purpose, a program of formative experiment was developed,
which allowed to evaluate the effectiveness of the author's system of
forming the managerial competence of future officers of the Armed Forces
of Ukraine. The formative stage of the experimental study was conducted on
the basis of the Kruty Heroes Military Institute of Telecommunications and
Information Technology (henceforward — KHMITI).

Thus, the organization of the formative experiment included the use
of traditional methods, forms and means of ensuring the educational
process in higher education institutions, while the EG tested an innovative
system for the formation of managerial competence of future officers of
the Armed Forces of Ukraine in the process of professional training based
on the author’s vision.

The purpose of the formative experiment was to test the system of
forming the managerial competence of future officers of communication
units of the Armed Forces of Ukraine developed by the author. The
essence of the experimental study was to introduce defined and
substantiated organizational and pedagogical conditions for the formation
of managerial competence of future officers of communication units of
the Armed Forces of Ukraine.

The experimental work envisages the introduction of a system for
the formation of managerial competence of future officers of
communication units of the Armed Forces of Ukraine in professional
training, which is ensured by the implementation of pedagogical
conditions, as well as testing its effectiveness. The analysis of the
effectiveness of the system of forming the managerial competence of
future officers of communication units of the Armed Forces of Ukraine
was carried out at different stages of the pedagogical experiment using
criteria (motivational, cognitive, activity and personal) and their
corresponding indicators. Obtaining quantitative results for each indicator
involved the use of developed questionnaires, tests, questionnaires, etc.
Subsequently, the results of the study were presented according to the
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criteria for the formation of managerial competence of future officers of
the Armed Forces of Ukraine.

At the formative stage of the experiment, two groups were formed
from the total sample of 310 cadets: an experimental group - 155 cadets
and a control group - 155 cadets.

The results of the study of the state of formation of managerial
competence in CG and EG according to the motivational, cognitive, activity
and personal criteria in CG and EG at the beginning of the formative stage
of the experiment were obtained in the conditions of the traditional
educational process.

In the implementation of research and experimental activities, a
test methodology developed by Swedish sociologists and psychologists
was used to determine the level of influence on people (Buber, 1937). The
evaluation methodology has been adapted by scientists for use in Ukraine.
According to the obtained results, the following conclusions can be drawn
about the formation of the motivational criterion of the managerial
competence of cadets at the beginning of the formative stage of the
pedagogical experiment: according to all indicators of this criterion in CG
and EG there is a tendency to the prevalence of medium and low levels -
51 (32.90 %) and 91 (58.71 %), respectively. At a high level of formation of
the motivational criterion are 13 cadets, which is 8.39%.

According to the results of the formation of the cognitive criterion
of the managerial competence of signal cadets at the beginning of the
formative stage of the pedagogical experiment, it is clear that according to
the indicator “Mastery by future communication officers of managerial
knowledge, operation of military-management terminology, knowledge of
the essence and content of the future managerial activity of the officer of
the communication unit” both in CG, and EG cadets are at low (EG - 91
(58.71%) and CG - 92 (59.36%)) and medium (EG - 53 (34.19%) and CG - 51
(32.90%)) levels, at a high level in CG there are 12 cadets, which is 7.74%,
and in EG - 11 (7.10%). The same results were obtained for the rest of the
indicators of the cognitive criterion in CG and EG at the beginning of the
formative experiment.

Regarding the formation of the activity criterion of cadets'
managerial competence at the beginning of the formative stage of the
pedagogical experiment: according to all indicators of this criterion, there
is a tendency to the prevalence of medium and low levels in CG and EG -
respectively 52 (33.33%) - in CG, and 51 (32.90%) - in EG. At the low level,
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there are 91 cadets in the CG, which corresponds to 58.71%, and the same
number of cadets in the EG. At a high level of formation of the activity
criterion, 12 cadets in the CG and 13 in the EG, which is 8.39%.

According to the results of the formation of the personal criterion of
cadets' managerial competence at the beginning of the formative stage in
the CG and EG of the pedagogical experiment, it is clear that according to
all indicators of this criterion, the cadets have formed competence at an
average of 53 (34.19 %) in the CG and EG, at a low level of 92 (59.35 %). At
a high level of formation of the personal criterion in CG and EG there are
10 cadets, which is 6.45%.

The next stage was the implementation of experimental measures
to implement the defined and substantiated pedagogical conditions for
the formation of managerial competence of future officers of the Armed
Forces of Ukraine.

Table 1 shows the comparative results of the formation of
managerial competence of future officers of communication units at the
end of the formative stage of the experiment in CG and EG.

Table 1
Comparative results of the formation of managerial competence of
future officers of communication units at the end of the formative stage
of the experiment in CG and EG (n=310)

Criterion for CG EG
the formation
of managerial
competence of . .
future officers | High level Medium Low level | High level Medium Low level
level level
of
communication
units
a- g- g- qg- g- qg-
ty % ty % ty % ty % ty % ty %
Motivational 13 | 839 (53 |34,19|89 |57,42|95 |61,29 |50 |32,26 |10 | 6,45
Cognitive 12 | 7,74 |53 |34,19 |90 |58,07|99 |63,87 |47 |30,32 |9 5,81
Activity-based |12 | 7,74 |55 |35,49 |88 |56,77 |96 | 61,94 |49 |31,61 |10 |6,45
Personal 13 | 839 (51 [3290|91 |58,71|98 [63,23 |46 |29,68 |11 | 7,09
é;’lir:fe‘j 13 807 |53 |3419|89 |57,74|97 | 6258 |48 |3097|10 |6,45

Table 1 on the comparative results of the formation of managerial
competence of future officers of communication units at the end of the
formative stage of the experiment in CG and EG shows that:
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- according to the motivational criterion, the levels of formation of
indicators in the CG remained largely unchanged compared to the
beginning of the formative stage (low - 89 cadets, medium - 53, and high -
13). However, changes were recorded in the EG, as at the beginning of the
formative stage there were 91 cadets (58.71%) at the low level, and at the
end - 10 (6.45%); at the medium level, there were 51 cadets (32.90%) at
the beginning, and at the end - 50 (32.26%); significant changes occurred
at the high level: at the beginning there were 13 cadets (8.39%), and at
the end - 95 (61.29%);

- according to the cognitive criterion, significant results and
positive dynamics were found in the EG at the end of the experiment: a
low level of 9 cadets (5.81%), and at the beginning there were 91 cadets
(58.71%); the average level of 53 cadets, which corresponds to 34.19%,
and the high level from 11 cadets (7.10%) to 99 cadets (63.87%). As for the
cadets of the CG, they have minor success, which in numerical terms
amounts to about 3-4% of positive dynamics;

- according to the activity criterion, there are also changes, mainly
in the EG cadets. In particular, at the low level, there are only 10 cadets in
the EG, and at the average level - 49 (31.61%), and at the high level - 96
cadets, which is 61.94%. In the CG, the dynamics is insignificant, as the
number of cadets with an average level of managerial competence
increased from 51 (32.90%) to 55 (35.49%), and with a low level - from 91
cadets (58.71%) to 88 (56.77%);

- according to the personal criterion, the following changes were
identified: in the EG, the number of cadets who were at a low level
significantly decreased from 59.35% to 7.09%; a rather positive dynamics
in the formation of indicators of a high level from 10 cadets at the initial
stage to 98 cadets at the end; as for the average level in the EG, from
34.19% to 46 cadets, which is 29.68%; in the CG, no special changes were
recorded between the beginning and the end of the formative stage.

In general, the results of the analysis indicate the effectiveness of
the pedagogical conditions for the formation of managerial competence of
future officers of the Armed Forces of Ukraine's communication units.
Table 2 shows the comparative results of the formation of managerial
competence of future officers of communication units of the Armed
Forces of Ukraine at the beginning and at the end of the formative stage
of the pedagogical experiment.
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Comparative results of managerial competence formation in cadets of

Table 2

CG and EG at the beginning and at the end of the formative stage of the
experiment (n=310)

Criterion for CG EG
the
formation of
managerial
competence . . . Medium
High level | Medium level | Low level High level Low level
of future level
officers of
communicati
on units
gty | % g-ty % g-ty % 9 % 9 % 9 %
ty ty ty
In the beginning of the experiment
Motivational | ;4 3'3 51 32,90 |91 5871 |13 |839 |51 |3290 |01 |71
Cognitive 10 2’4 53 34,19 | 92 11 |709 |53 |3810 |01 |°%71
Activity- 58,71 58,71
y 12 [ 33,55 |91 13 839 |51 |329 |91
based 4
Personal 10 54 34,84 | 91 58,71 |11 | 7,09 |53 |34,19 |91 | 5871
Averaged
& 11 7,0 | g3 34,19 | 91 5871 |12 | 774 |52 |3355 |91 |5871
values 9
In the end of the experiment
Motivational | ;4 2'3 53 34,19 | 89 57,42 | 95 | 61,29 |50 |3226 |10 | 6,45
Cognitive 12 2'7 53 34,19 | 90 58,07 | 99 | 63,87 |47 |3032 |9 5,81
Activity-
¥ 12 77 sg 35,49 | 88 56,77 | 96 | 61,94 |49 |31,61 |10 | 6,45
based 4
Personal 13 3'3 51 3290 (91 [5871 |98 [6323 |46 |2968 |11 | 7,09
Averaged 8,0
13 53 34,19 | 89 57,74 | 97 | 62,58 |48 | 30,97 |10 | 6,45
values 7

The Kolmogorov-Smirnov mathematical statistics criterion was used
to verify the reliability of the results obtained in the study. According to
this criterion, it is possible to compare empirical distributions and find the
point (dmax) at which the sum of the differences between the two
distributions is maximized, and to assess the degree of confidence in such
a difference (HeuyaeB, bepinse, KoHoHeHKO, PabyweHko, bpaayn, 2005).
The fulfillment of the restrictions on the above-mentioned criterion A
made it possible to compare the distributions of the participants in the

pedagogical experiment.

222




[leparoriuni Hayku: Teopis, icTopis, iHHOBaLiiHI TexHo10rI], 2024, N2 5 (139)

Thus, the comparison of all the obtained values with the help of
mathematical statistics at the beginning of the formative stage showed
that the qualitative and quantitative characteristics of cadets of CG and EG
do not have statistically significant differences, so these groups were
chosen as participants in the pedagogical experiment.

The implemented research confirmed the need to introduce new
approaches to the organization of professional training of future officers
of communication units in the educational process of the KHMITI. This was
taken into account in the organization of further research and
experimental work, substantiation of the content of the pedagogical
conditions substantiated by the author.

Based on the decision-making rules for the Kolmogorov-Smirnov
criterion, we determine that the differences in the distributions of future
officers of communication units of CG and EG, respectively, by the levels
of managerial competence formation are statistically significant, since at
the level of significance p < 0.05.

The dynamics of changes that occurred in the distributions of the
results of the formation of managerial competence of cadets at the end of
the formative stage of the pedagogical experiment in CG and EG is shown
in Figure 1. The diagram shows that at the end of the formative stage of
the experiment, the level of managerial competence of cadets in EG and
CG is significantly different.

According to the results of the implementation of formative
influences, there were statistically significant changes in the levels of
cadets’ managerial competence: in EG the average dynamic increase was
38.23 %, while in CG - 1.46 %.

Thus, mathematical and statistical calculations are an additional
argument in confirming the hypothesis of the research. In the proposed
scientific work, using the Kolmogorov-Smirnov mathematical criterion, the
reliability of the calculations and the effectiveness of the pedagogical
conditions for the formation of managerial competence of future officers
of communication units of the Armed Forces of Ukraine are proved.

Conclusions. Organization of experimental verification of effectiveness
of the system of formation of managerial competence of future
communication units’ officers of the Armed Forces of Ukraine in higher
educational institutions was conducted taking into account the results of the
analysis of psychological and pedagogical research, the Concept of
Transformation of the Military Education System, the peculiarities of the
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organization of the educational process in military educational institutions,
the results of the expert survey, as well as the results of the analysis of the
practice of professional training of future officers in military educational

institutions.
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Figure 1. Comparative results of the formation of managerial competence of
cadets of the control and experimental groups at the end of the formative stage of the
pedagogical experiment

This led to the conclusion that these conditions are directly aimed at
ensuring the effective formation of its structural components, as well as the
personal qualities of future signal officers. To do this, it is necessary to create
a holistic pedagogical system for the formation of managerial competence of
future officers of communication units in the organization of the educational
process in higher education institutions. In general, the results of the analysis
indicate the effectiveness of the pedagogical conditions for the formation of
managerial competence of future officers of the Armed Forces of Ukraine's
communication units. In the proposed research, using the Kolmogorov-
Smirnov mathematical criterion, the reliability of the calculations and the
effectiveness of the pedagogical conditions for the formation of managerial
competence of future officers of the Armed Forces of Ukraine have been
proved.
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AHOTALUIA

NaBneHko Oner. EKcnepumeHTanbHa nepeBipka epeKTUBHOCTI CUCTEMMU
$opmyBaHHA yNpaBAiHCbKOT KOMMNETEHTHOCTI MalibyTHiX odiuepiB Niapo3ainis 38’A3Ky.

Y cmammi po32aaHymo pe3ysibmamu op2aHi3auyii ekcriepumeHmasibHOI rnepesipKu
epekmusHocMi cucmemu hopMy8aHHA YNpPaAesiHCbKOI KomnemeHmHocmi malibymHix
oghiyepie nidpo3dinie 38'a3Ky 36poliHux Cun YKpaiHu y suwjux GilicbKosux HABYAbHUX
30K1a0ax, AKA [poeoounaca 3 YpPaxy8aHHAM pe3ysbmamie aHasi3y rcuxosno2o-
neodaeoeiyHux 0ocnionceHsb, KoHuenuyii mpaHcgopmauii cucmemu gilicokogoi ocsimu,
ocobnusocmell opeaHi3auii oc8imHbo20 npouecy y 8ilicbKOBUX HABYA/bHUX 3AKAAOAX,
pe3ysbmamie exkcriepmHo20 OnNuUMy8aHHA, d MAKOMC pe3ysabmamie aHanisy npakmuku
npogeciliHoi nidecomosku malibymHix oghiuepie y euwux 8ilicbKoBUX HABYAMLHUX
30Kknadax. OmpumaHi pe3ysibmamu eKcrnepumeHmanbHoi nepesipku 00380:un0 dilimu

BUCHOBKY, WO BU3HAYeHi opaaHi3auiliHo-nedazoaiyHi ymosu Gopmy8aHHSA YrnpasaiHCbKOI

KomnemeHmHocmi malibymHix ogiuepie niopo3dinie 38'a3Kky be3nocepedHbo CripAMo8aHi

Ha 3a6e3ne4yeHHa eheKmuUBHO20 hoPMYB8aHHA i CMPYKMYPHUX KOMIMOHEHMI8, a MAKOM(

ocobucmicHux akocmeli malibymHix ogpiyepie niopo3dinie 38'a3Ky 36poliHux Cun YKpaiHu.

s yboeo 8 pamKax nedazoziyHo20 exkcriepumeHmy 6yan0 cmeopeHo UinicHy nedazoaivyHy

cucmemy  hopmysaHHA  yNpasaiHCbKOi  KomrnemeHmHocmi  malibymHix — oghiyepis

niopo30dinie 38'A3Ky 36poliHux Cun YKpaiHu niod 4Yac opeaHizayii oceimHbo20 nipouecy y

B8UUUX BIlICbKOBUX HABYA/IbHUX 3aKAA0AX. 302a70M pe3yabmamu aHanizy cgioyame npo

epeKkmusHicmb  303HAYEHUX  Op2aHi3ayiliHo-nedazoziyHUX  ymos  (hopMyB8aHHSA

ynpaesiHCbKoi KomnemeHmHocmi matibymuix oghiyepie nidpo3dinie 38'a3xky 36poliHux Cun

YKpaiHu. Y npornoHosaHomy 00CniO¥eHHi 3a O0MOMO20H0 MAMeEMAMUYHO20 Kpumepiro

Konmozoposa-CmipHosa nepegipeHo 0ocmosipHicmb po3paxyHKie ma egpekmusHicms

nedazo2i4HuUx yMos (hopMyB8aHHA YrpasniHCbKoi KomnemeHmHocmi malbymHix ogiyepis

niopo30inie 38'A3Ky y 8UWUX 8ilICbKOBUX HABYA/TbHUX 3QKAAOAX.

Knaouoei  cnosa: eKcrepumeHmanbHa nepesipKa, egpekmusHicme,
nedazoeivyHull eKcriepumeHm, ynpassaiHCbKa KomrnemeHmHicme, ogiyepu nidpo3dinise
38'A3Ky, npogpeciliHa nidcomoska.
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