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The aim of the article is to empirically measure the possibilities of using
virtual simulations to train engineering troops to work in the field. A set of
test methods was used for diagnostics, as well as observation and formative
experiment. Similar dynamics of the levels of activity and cognitive
components of readiness for work in the field were revealed in the
experimental group (EG) and control group (CG). In both groups, the
significance indicators of the Wilcoxon test are at p=0.01 (T=211; T=198;
T=201; T=209). Simulation training proved to be quite effective in
stabilizing risk-taking and anxiety among engineering troops, which is
confirmed by Wilcoxon tests at p=0.01 (T=178; T=169). No significant
differences were found in the dynamics of the teamwork skills (T=196;
T=181). Indicators of the ability to adhere to the norms of professional ethics
did not change in both groups (T=299; T=309). Therefore, the positive
psychological role of virtual simulators for the readiness to work in the field

Virtual reality can be stated. The obtained results determine the foundation for optimizing
the strategies and tactics of military training for work in the field, taking into
account the capabilities of the modern information environment.
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1. INTRODUCTION

The servicemen live their lives and carry out their professional activity in difficult conditions, which
involve constant household discomfort, frequent changes of deployment, and distancing from the family [1].
In wartime, these factors are complemented by an increased level danger to human life and health. In this
context, the issue of high-quality training of military specialists is becoming relevant, which should give the
maximum positive result with the minimization of negative reactions to military occupations and the
development of professional skills [2], [3]. Military training involves a wide range of activities aimed at
mastering various skills, in particular, learning how to use specialized equipment, physical training, and
mastering combat tactics [4]. The basis of high-quality training of servicemen is purposeful practice of skills
through field training [5]. In this context, the concept of modelling and simulation is an effective tool for
optimizing the professional development of the military since World War II [6], [7]. In the current
conditions, the role of information technologies, in particular, multimedia simulators [8] and artificial
intelligence (AI) [9], is growing significantly.
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The advantage of these tools in the training of military personnel is the simulation of circumstances,
which stimulates the most “real” emotions and cognitive processes [10]. Researchers are gradually becoming
more interested in studying the use of simulation training for training specialists of various branches of
research [11], [12]. At the same time, there are almost no attempts to study this problem in the context of
training engineering troops. It is worth noting that the engineering troops play an exceptional role in the
creation of the country’s complex defence infrastructure, so the training of specialists in this field requires
special attention [13], [14]. In the period of a full-scale war, the creation of qualified personnel potential of
military units is especially relevant, as it ensures the high-quality performance of combat tasks.

The aim of the article is to empirically find out the possibilities of using virtual simulations for
training engineering troops to work in the field. Research objectives: i) determine the principles and
conditions of using simulation training for servicemen; ii) find out indicators of readiness of military
engineering troops to work in the field; and iii) experimentally check the effectiveness of using simulation
training for engineering troops to work in the field.

2. LITERATURE REVIEW

The effectiveness of professional training of servicemen determines the overall operational combat
capability of the armed forces [15] and depends on the proper physiological and psychological justification of
this process [16]. It is important to create optimal stress conditions during military training that will increase
readiness to carry out combat mission and not cause deterioration of the structure of professional abilities
[17]. It is promising to study the peculiarities of the collective training of servicemen, which involves shared
experience and better assimilation of relevant professional experience [18]. The influence of information
warfare [19] should be taken into account in the training of servicemen, which can destabilize the mental
state and deform the professional development of personnel. It is also appropriate to focus on the formation
of a legal culture of the behaviour of servicemen during the hostilities [20]. The main strategic goal of such
military training should include orientation to NATO standards and the use of modern technologies in the
training process, in particular Al [14].

The planning of virtual simulations in professional education should provide for the correspondence
of the created didactic environment to the current reality [21]. The matter is about the so-called validity of the
virtual construct, which can be determined by the effectiveness of the activities of experienced servicemen
and novices [22]. The use of augmented reality in the military field has proven itself positively in training
aircraft pilots, practicing weapons skills, and improving combat tactics [23]. In the organization of influence,
it is advisable to take into account not only the realism of the computer simulation, but also the nature of user
interaction with the informational learning environment [24]. The introduction of simulators based on virtual
reality is an effective tool for military training, provided they are integrated with field training [25]. At the
same time, Yamamoto and Altun [26] claim that military training using simulators does not differ in quality
from field training.

The main advantages of using virtual reality in military training are the possibility of repeating the
training task, the absence of risk to the physical health of the military, cost savings [27]. Unambiguously
positive features of the use of this technology in army training are effective and vivid visualization of combat
conditions, which stimulates the development of terrain orientation skills and the speed of assessing combat
conditions in coordination with various units [28]. Simulators have a positive effect on the intellectual
performance of military personnel, namely, concentration of attention, perceptual qualities, working memory,
and systems of cognitive processing of information in combat conditions [29]. Augmented reality plays a
significant role in training the teamwork of the unit to perform missions in an operational environment [30].
It is worth noting that the financial costs of purchasing high-quality virtual reality systems are one of the
factors preventing their widespread implementation in military practice [31]. This is especially true for poor
countries. There is scientific evidence proving a reduction in the cognitive load of military personnel during
training in a 3D environment compared to 2D [28]. At the same time, the accuracy and reaction time of the
skill does not differ significantly in both types of simulation. Subjective visualization during training
exercises differs from traditional training [32].

Therefore, the theoretical analysis of the problem confirms a high number of studies on the use of
virtual reality for military simulation training in the academic literature. At the same time, the use of such
technologies in the training of engineering troops has not been studied. Furthermore, the issue of using virtual
simulations to prepare the military for activities in the field remains insufficiently studied.

J Edu & Learn, Vol. 20, No. 1, February 2026: 207-217



JEdu & Learn ISSN: 2089-9823 a 209

3. METHOD
The research was implemented as a formative experiment. The structure corresponds to the main
methodological and scientific principles. The study included the following stages:

— Research planning-determination of time, human, and economic resources, which involves the
development of a sequence of research actions. The samples consisted of servicemen of engineering
troops. The administrative and organizational issues of the study with the leadership of the military units
were resolved. Great importance was attached to an adequate selection of data collection tools and means
of experimental influence. The opinion of experts the military, teachers, and psychologists were taken
into account. The persons responsible for implementing experimental and diagnostic procedures have also
been identified. The following criteria for the readiness of a specialist of engineering troops of demining
units to work in the field are identified: knowledge in the relevant field; professional skills and abilities;
experiencing anxiety; risk-taking; teamwork skills; ability to comply with the norms of professional
ethics. Significant attention was focused on manifestations of the emotional sphere, which reflects
reactions to the complex conditions of the combat situation. At this stage, the research hypothesis is
determined: the use of simulation training based on virtual reality technologies is an effective tool for
training specialists of demining units of engineering troops to work in the field.

— The stage of collecting research dataconducting diagnostics of the readiness of engineering troops to work
in the field. Collecting empirical data included two stages: before and after the experiment. In turn, the
experiment procedure involved using simulation training technologies involving virtual reality. All
actions for the collection of empirical data were carried out under the direct training of military personnel
in military units.

— Stage of data interpretation and concluding the results of the experiment. The data were summarized in
accordance with the explanation of the degree of influence of simulation training in virtual reality on the
training of engineering troops to work in the field. Data interpretation was based on a structural approach.

3.1. Instruments

A set of substantiated research methods was used to study the components of the readiness of
engineering troops to work in the field. The mining test was used to determine the level of knowledge in the
professional field. The test was created by servicemen and teachers of military higher education institutions
(HEIs), taking into account the content and specifics of training programmes with a view to the content of the
professional standard of combat engineer training. Observations were used to determine the level of
development of professional skills and abilities of engineering troops. The accuracy of actions carrying out a
combat mission, compliance with the established algorithm of carrying out a combat mission, speed of
carrying out the assigned mission were chosen as the observation criteria. Observation was also used to
determine the level of the teamwork skills and the ability to adhere to the norms of professional ethics. The
technique of diagnosing risk taking was used to assess the behaviour of an individual in an extreme military
situation [33]. Taylor’s method of studying anxiety [34] was used to diagnose indicators of stability of the
emotional sphere.

3.2. Sample

The study involved the servicemen of demining units of engineering troops who were trained in
military units of Ukraine. The studied groups consisted of personnel who were just beginning to undergo
training and had no previous experience of service in demining units. The samples were formed in close
cooperation with the leaders of the military unit. The dynamics of competence levels was determined
depending on the organization of the training process. Two samples were formed, namely experimental group
(EG) exposed to formative influence and control group (CG) without formative influence. The quantitative
composition of each sample is 40 people. The total number of subjects is 80 servicemen. Only men were
involved in the study.

An important aspect of research is to find out the similarity of the CG and EG before starting the
experiment. According to qualitative characteristics, both groups are as identical as possible, but their
statistical similarity should have been determined. The Pearson Fitting Criterion were calculated for this
purpose, Table 1. The obtained empirical indicators for all parameters are less than the significance level of
p=0.05, which indicates the maximum consistency of the primary numerical data for both samples.

3.3. Data collection

The diagnostic methods were applied during direct work with the research participants. The
experimental exposure was based on the formative strategy for two months, which corresponds to the basic
preliminary training period in the demining units. The method of the formative experiment provided the use
of simulation training involving virtual reality in the training of servicemen of demining units as an
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independent variable. Strata.22 software was used for experimental exposure. The dependent variable of the
experiment is the readiness of servicemen of demining units for carrying out missions in the field.
Experimental exposure took place during the course of training in the combat unit. The realization of the
independent variable involved the regular introduction of simulation training using virtual reality to the
training sessions. The situations of searching for explosive objects, disarming explosive objects, and the
behaviour of a combat engineer in a combat situation were simulated. Such classes were preparatory to
practicing skills with real projectiles and substances. At the same time, no such simulation training was
provided in the CG, but only practical training in the field. The time and programme of classes in both groups
did not differ. The first diagnostics was carried out before the formative influence, and the second diagnostics
after the completion of the training course.

Table 1. The indicators of the pearson fitting criterion

Studied parameters Pearson fitting criterion
Professional knowledge 34.245
Professional skills and abilities 23.562
Risk taking 27.895
Anxiety 31.509
Teamwork skills 28.983
Ability to comply with the norms of professional ethics 22.543

3.4. Data analysis

The data analysis is aimed at comparing the results of control and experimental samples. For this
purpose, the percentages are presented in the form of charts. The indicators for each studied component are
divided into three levels: high, medium, and low. The Kolmogorov-Smirnov test was used to check whether
the experimental data corresponded to a normal distribution. The Wilcoxon T-test was used to detect
statistically significant differences. SPSS software was used for data analysis.

4. RESULTS AND DISCUSSION

Diagnostic results are presented in the charts below. For clarity, the percentage distribution of the
levels of each studied component is graphically presented. The data are presented by diagnostic stages in the
CG and EG. The obtained results are further analysed.

The results of changes in professional knowledge during the experiment are presented in Figure 1. The
primary diagnostics demonstrated the absolute dominance of low indicators of the component (more than 80%
of respondents). This situation is understandable, as the study involved military recruits who had just started a
training course in the relevant field. Only a few subjects from the sample demonstrated medium indicators of
knowledge in the engineering field. Re-diagnostics showed a change in indicators towards a significant increase
in the number of servicemen with high indicators of professional knowledge. An increase in the high level of
the component up to 60% was found in both groups. No significant differences were found between the two
groups. The positive trends in the growth of knowledge in the field of demining is associated with the intensive
course of theoretical and practical training of the military because of the wartime conditions. The subjects
demonstrate the best results on the explosives and explosive items. Less positive trends in the component are
recorded for reconnaissance and demining means section. The subjects were the worst oriented before and after
the formative influence in the legal regulation of combat engineer’ activities.

The change in professional abilities and skills in the studied groups is shown in Figure 2. The
primary diagnostics in both groups demonstrate the dominance of low indicators of the activity component of
combat engineers’ readiness to carry out combat missions (92.5-95%of respondents). Repeated diagnostics
shows pronounced positive dynamics in both groups. There were no significant differences between the
results of the servicemen’s diagnostic examination. There is a significant increase in the average indicators of
the professional skills and abilities of combat engineers (80-85% of respondents). After the end of the
experiment, low and high indicators were recorded in a small number of subjects. The obtained results do not
give grounds to talk about the positive impact of simulated virtual training, compared to traditional methods
of military training. The skills of using individual means of protection were developed most effectively,
which was confirmed by the results of observations. Favourable dynamics of the ability to destroy structures
by explosives have also been recorded. Developing of the skills of neutralization and destruction of explosive
items turned out to be problematic. This process is accompanied by increased negative emotional
experiences. The educational training was insufficiently favourable for the development of the ability to
handle artillery shells and bombs, which is due to the lack of previous military experience of the subjects.
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The studied groups are at different stages of diagnosis
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Figure 1. The dynamics of changes in professional knowledge of combat engineers in the course of military
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Figure 2. The dynamics of changes in professional skills of combat engineer in the course of military training

The dynamics of risk taking in the studied groups is presented in Figure 3. Before the start of the
experiment, low indicators of risk-taking among military personnel were recorded (57.5% of respondents).
This tendency is associated with the stability of civilian life attitudes and the adaptation of the individual to
the conditions of military service. Medium indicators of this emotional component were found in a third of
the subjects. No significant changes were found in the CG after the completion of the military training course
and changes in levels were recorded only in two people. A significant increase in the medium indicators of
risk taking was found in the EG-by 45%. The medium level of this component is the most optimal for
carrying out combat missions of combat engineers, as it characterizes the balance between the self-
preservation instinct and courage. The high indicators of the component in the EG changed insignificantly.
The obtained results testify to the effectiveness of the use of simulation training in achieving the optimal
level of risk-taking in demining units. Reckless, impulsive actions were observed during the demining
algorithm at the beginning of training. These trends were especially manifested in work on virtual simulators.
A gradual improvement in the ability to think through one’s own actions during demining and analyse the
current operational situation is recorded during military training. We associate these trends with the
stabilization of the servicemen’s risk propensity.

Figure 4 shows changes in the anxiety of the studied combat engineers during the experiment. At the
beginning of the experiment, 52.5% of the studied soldiers had high levels of anxiety. Medium indicators of
this component of readiness were diagnosed in 40%. After the formative experiment was completed, the
number of people with high levels of anxiety decreased by 10% in the CG. In the EG, the number of
surveyed servicemen with high anxiety levels decreased by 45%. The percentage of respondents with a
medium level of the component increased by 37.5%. Therefore, simulation training in virtual reality is an
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effective means of overcoming the anxiety of military demining units of engineering troops. Observation of
the respondents gives reason to claim that the highest levels of anxiety were recorded at the beginning of
training and acquiring the professional skills of a combat engineer. Such reactions were observed even in the
situation of simulated training in virtual reality. Anxiety is more pronounced in situations of practical classes,
compared to theoretical ones. This is related to the awareness of the situation of danger to life and health
during demining operations.

The studied groups are at different stages of diagnosis
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Figure 3. The dynamics of changes in combat engineers’ risk taking in the course of military training
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Figure 4. The dynamics of changes in the anxiety of combat engineers in the course of military training

Changes in the teamwork skills during the experiment are presented in Figure 5. The primary
diagnostics showed the dominance of low component levels in both groups (57.5% of the subjects).
Traditional approaches to educational training have demonstrated better effectiveness in the dynamics of this
component compared to the use of simulators. In the CG, increased average indicators of the teamwork skills
was recorded in 42.5% of the subjects, while in the EG recorded in 27.5%. This situation is explained by a
greater share of collective training in the CG. At the same time, the simulation training of combat engineers
was more focused on individual work.

Changes in the ability to comply with professional and ethical norms during the experiment are
presented in Figure 6. The primary one shows the predominance of high and medium values of the component
(at the level of 90%). This is explained by the previous socialization influence and norms for servicemen. Low
performance components are presented minimally. Therefore, military training did not significantly change this
component, which is associated with its persistent dependence on personal structures.
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The studied groups are at different stages of diagnosis

100
X 50

0
Ist diagnostics ~ 2nd diagnostics st diagnostics  2nd diagnostics
in the control in the control in the in the
sample sample experimental experimental
sample sample
B Low indicators ~ ® Medium indicators High indicators

Figure 5. The dynamics of changes in the teamwork skills of combat engineers in the course of military
training
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Figure 6. The dynamics of changes in the ability to adhere to professional and ethical norms in the course of
military training

Statistical series were checked for conformity to a normal distribution using the Kolmogorov-
Smirnov test to substantiate further statistical procedures. The results are shown in Table 2. We can see that
the asymptotic significance for the parameters professional knowledge, professional skills and abilities,
teamwork skills and ability to comply with Professional Ethics is less than 0.05 in all cases. For the
components Risk Taking and Anxiety, the coefficient of the Kolmogorov-Smirnov test is higher than 0.05
only for the statistical series of repeated diagnoses in the EG. The obtained data demonstrate the
appropriateness of using the Wilcoxon T-test in further data processing.

The results of the study of statistical differences between the indicators of primary and secondary
diagnostics are presented in Table 3. Significant differences (p=0.01) were recorded in both samples for
professional knowledge, professional skills and teamwork skills. At the same time, in the CG, no statistically
significant dynamics were found in risk-taking and anxiety. No significant changes were found in both
groups for ability to comply with the norms of professional ethics. In the EG, these components show
differences at the level of p=0.01.

As a result of the formative experiment, the research hypothesis was confirmed that the use of
simulation training based on virtual reality is an effective tool for training servicemen of demining units to
work in the field. We have established that the implementation of these technologies does not provide an
additional effect in military training compared to traditional training. Professional skills are developed less
effectively during specialized training compared to knowledge. This is explained by the fact that the
development of specific military skills is associated with additional stress. Moreover, the most acute
emotional reaction for explosions in the field was recorded.

The role of simulation training for engineering troops to work in the field (Oleg Boyko)
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Table 2. Indicators of the Kolmogorov—Smirnov criterion for the studied parameters
Asymptotic significance

Parameters CGl CG2 EGl EG2
Professional knowledge 0.034 0.029 0.041 0.030
Professional skills and abilities 0.044 0.339 0.047 0.492
Risk taking 0.023  0.026 0.033 0.562
Anxiety 0.004 0.019 0.023 0.228
Teamwork skills 0.032 0422 0.030 0.034

Ability to comply with the norms of professional ethics  0.087  0.072  0.063  0.069

Table 3. Indicators of the Wilcoxon T-test in the CG and EG

Wilcoxon t-test

Components of readiness of combat engineers to perform tasks in the field

CG EG
Professional knowledge 211%%  201%**
Professional skills and abilities 198**  209**
Risk taking 303 178%%*
Anxiety 297 169**
Teamwork skills 196%*  181**
Ability to comply with the norms of professional ethics 299 309

Note: **=significance of differences at the p=0.01 level.

At the same time, simulation training proved to be quite effective in stabilizing risk-taking and anxiety
among servicemen. The traditional educational approach has not demonstrated such effectiveness. In general,
we support the opinion about the effectiveness of using virtual simulators in a combination with field training
of the servicemen [25]. In this way, the psychological basis for the assimilation of specialized knowledge and
skills is provided. At the same time, simulation training will make it possible to design training in accordance
with the physiological indicators of a particular serviceman, which will increase the overall effectiveness of
training [16]. There is an essential opinion regarding the provision of an optimal stress background during the
performance of educational tasks [17]. In particular, our study found that sudden or excessively loud explosion
sounds in a virtual simulation disorientated servicemen just beginning their professional training. Therefore,
we consider it appropriate to take into account the realism of the simulation and adjust it depending on the
specific emotional state of the servicemen during training [21]. At the same time, we cannot confirm the
conclusions about reducing the cognitive load of the military in the context of virtual simulation [28§].

On the contrary, quite strong intellectual tension in the military was recorded during the training
process. Differences in the social conditions of military training can explain the difference between the
obtained results. In particular, it should be considered that the actual research took place in the conditions of
an ongoing war. It is interesting to compare the dynamics of teamwork ability with the results of similar
studies [30]. In particular, we concluded that the traditional form of training with a group form of work is
more effective.

Further research of the chosen issue may be finding ways to improve the training of servicemen of
demining units using simulation training. In particular, a clear system of counteracting the effects of
information warfare and information psychological operations during the educational process should be
developed [19]. Increasing orientation in legal issues of wartime will strengthen the ideological component of
military training [20]. The effectiveness of simulation training will increase if this effect is differentiated by
computer literacy skills [22]. It is appropriate to combine the capabilities of 2D 3D in the process of
conducting training military exercises [28] and involve Al [9]. The implementation of such approaches in the
training of military demining units of engineering troops will allow testing new training strategies [13].

5.  CONCLUSION

A full-scale war urges the issue of finding innovative approaches to personnel training. Modern
realities determine the relevance of the influence of information technologies on all social processes, in
particular, military ones. The research hypothesis was confirmed as a result of the formative experiment. It
was established that the implementation of simulation training in the practice of training specialists of
demining units does not give an additional effect compared to traditional training. Similar dynamics of the
levels of activity and cognitive components of readiness for activity in the field were revealed in the EG and
CG. No significant differences were found in the dynamics of the teamwork skills.

The indicators of the ability to comply with the norms of professional ethics did not change in both
groups. Simulation training proved to be quite effective in stabilizing the risk-taking and anxiety of engineer
troops. So, the positive psychological role of virtual simulators for the making servicemen ready to work in
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the field can be stated. The obtained results determine the foundation for optimizing the strategies and tactics
of military training for work in the field, taking into account the capabilities of the modern information
environment. The conducted research has certain wartime-related limitations; therefore, it is advisable to
determine the research prospects. In particular, it is appropriate to experimentally determine the specifics and
effectiveness of the use of simulation training for personnel of various types of troops.

The results of the study could be more complete with the involvement of servicemen of other units
of engineering troops, not only combat engineers. At the same time, the research was significantly limited by
the conditions of wartime and the need to prepare for the conditions of war as quickly as possible. Also, it is
expedient to include a larger number of military personnel for more representative results, but we worked
with a maximum allowable contingent within the current social situation.

FUNDING INFORMATION
Authors state no funding involved.

AUTHOR CONTRIBUTIONS STATEMENT
This journal uses the Contributor Roles Taxonomy (CRediT) to recognize individual author
contributions, reduce authorship disputes, and facilitate collaboration.

Name of Author C M So Va Fo 1 R D O E Vi Su P Fu
Oleksandr Polishchuk v v v v v v v

Oleksandr Kapinus v v v v v v v

Volodymyr Rodikov v v v v v v v

Olha Povorozniuk v v v v v v v v
C : Conceptualization I : Investigation Vi : Visualization

M : Methodology R : Resources Su : Supervision

So : Software D : Data Curation P : Project administration

Va : Validation O : Writing - Original Draft Fu : Funding acquisition

Fo : Formal analysis E : Writing - Review & Editing

CONFLICT OF INTEREST STATEMENT
Authors state no conflict of interest.

INFORMED CONSENT
We have obtained informed consent from all individuals included in this study.

DATA AVAILABILITY

Due to confidentiality and privacy agreements with the participants, the datasets during the current
study are not accessible to the general public. However, upon reasonable request, the corresponding author
may provide derived data that supports the study’s findings. Data access requests will be evaluated in
accordance with participant privacy and ethical approval. The data that support the findings of this study are
available from the corresponding author, [OB], upon reasonable request.

REFERENCES

[11  J. P. McClung, M. E. Beckner, and E. K. Farina, “Assessing the physiological basis for resilience in military personnel,” Stress
and Health, vol. 39, no. S1, pp. 33-39, Sep. 2023, doi: 10.1002/smi.3271.

[2]  B. Heilbronn, K. Doma, W. Sinclair, J. Connor, L. Irvine-Brown, and A. Leicht, “Acute fatigue responses to occupational training in
military personnel: a systematic review and meta-analysis,” Military Medicine, vol. 188, no. 5-6, 2023, doi: 10.1093/milmed/usac144.

[3] M. Zhylin, P. Sikorskyi, E. Balla, V. Barchan, and O. Kuzma, “The Impact of students’ social identity on psycho-social
adaptation during the period of a difficult educational transition,” Journal of Intellectual Disability - Diagnosis and Treatment,
vol. 10, no. 6, pp. 293-302, Dec. 2022, doi: 10.6000/2292-2598.2022.10.06.3.

[4] T. Ojanen, K. Hékkinen, T. Vasankari, and H. Kyrdldinen, “Changes in physical performance during 21 d of military field
training in warfighters,” Military Medicine, vol. 183, no. 5-6, pp. e174—e181, May 2018, doi: 10.1093/milmed/usx049.

[S] M. Salonen, J. Huovinen, H. Kyré6ldinen, J. M. Piirainen, and J. P. Vaara, “Neuromuscular performance and hormonal profile during
military training and subsequent recovery period,” Military Medicine, vol. 184, no. 3-4, p. e113, 2019, doi: 10.1093/milmed/usy176.

The role of simulation training for engineering troops to work in the field (Oleg Boyko)



216

a ISSN: 2089-9823

(6]

(7]
(8]

(9]
[10]

(1]
[12]

[13]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]
[24]
[25]
[26]
[27]
[28]

[29]

[30]

(31

[32]

[33]

[34]

A. G. Bruzzone and M. Massei, “Simulation-Based Military training,” in Guide to Simulation-Based Disciplines: Advancing Our
Computational Future, S. Mittal, U. Durak, and T. Oren, Eds., Cham: Springer, 2017, pp. 315-361, doi: 10.1007/978-3-319-
61264-5_14.

A. A. Eubanks, K. Volner, and J. O. Lopreiato, Past present and future of simulation in military medicine. Treasure Island, FL:
StatPearls Publishing, 2023.

D. Chopa, A. Derevianchuk, and N. Kozyr, “General innovative directions of the use of modern informationtechnologies in the
training of military specialists,” (in Ukrainian), Modern Information Technologies in the Sphere of Security and Defence, vol. 36,
no. 3, pp. 127-134, Dec. 2019, doi: 10.33099/2311-7249/2019-36-3-127-134.

T. Zhang, X. Lu, X. Zhu, and J. Zhang, “The contributions of Al in the development of ideological and political perspectives in
education,” Heliyon, vol. 9, no. 3, p. €13403, Mar. 2023, doi: 10.1016/j.heliyon.2023.e13403.

F. Pallavicini, L. Argenton, N. Toniazzi, L. Aceti, and F. Mantovani, “Virtual reality applications for stress management training
in the military,” Aerospace Medicine and Human Performance, vol. 87, no. 12, pp. 1021-1030, Dec. 2016,
doi: 10.3357/AMHP.4596.2016.

L. Steven, J. K. Hauw, M. B. Keane, and A. A. S. Gunawan, “Empowering military in tactical and warfare area with virtual reality
technology: a systematic literature review,” Procedia Computer Science, vol. 227, p. 892, 2023, doi: 10.1016/j.procs.2023.10.596.
K. Yao and S. Huang, “Simulation technology and analysis of military simulation training,” Journal of Physics: Conference
Series, vol. 1746, no. 1, p. 012020, Jan. 2021, doi: 10.1088/1742-6596/1746/1/012020.

R. A. F. Pellatt et al., “The risk of repeated self-harm and suicide after emergency department presentation with self-harm in
mental health presenters: a retrospective cohort study with data linkage in Queensland, Australia,” The Lancet Regional Health -
Western Pacific, vol. 54, p. 101263, doi: 10.1016/j.lanwpc.2024.101263

V. L. Volovnyk, B. V. Lebediev, and O. M. Maslii, “Organizational and pedagogical conditions for the formation of an
informational and educational space during the training of future engineering and military specialists,” Innovative Pedagogy,
vol. 54, no. 1, pp. 106-110, 2022.

J. M. Molloy, T. L. Pendergrass, 1. E. Lee, M. C. Chervak, K. G. Hauret, and D. I. Rhon, “Musculoskeletal injuries and united
states army readiness Part I: overview of injuries and their strategic impact,” Military Medicine, vol. 185, no. 9-10,
pp- e1461-e1471, Sep. 2020, doi: 10.1093/milmed/usaa027.

K. J. Koltun, M. B. Bird, J. N. Forse, and B. C. Nindl, “Physiological biomarker monitoring during arduous military training:
Maintaining readiness and performance,” Journal of Science and Medicine in Sport, vol. 26, pp. S64-S70, Jun. 2023,
doi: 10.1016/j.jsams.2022.12.005.

O. Vartanian, C. Boscarino, J. Jarmasz, and V. Zotov, “Training-related stress and performance in the military,” in Handbook of
Military Sciences, A. M. Sookermany, Ed., Cham: Springer, 2022, pp. 1-21, doi: 10.1007/978-3-030-02866-4 60-1.

M. T. Chapman ef al., “Team resilience emergence: Perspectives and experiences of military personnel selected for elite military
training,” European Journal of Social Psychology, vol. 51, no. 6, pp. 951-968, Oct. 2021, doi: 10.1002/ejsp.2795.

R. Primush, Y. Chmyr, M. Kravtsov, Y. Perehuda, and A. Koniushkov, “Information wars: historical and comparative analysis,
specifics and factors of actualization in the modern world,” in National Security Drivers of Ukraine: Information Technology,
Strategic Communication, and Legitimacy, O. Radchenko, V. Kovach, I. Semenets-Orlova, and A. Zaporozhets, Eds., Cham:
Springer, 2023, pp. 259-272, doi: 10.1007/978-3-031-33724-6_15.

V. Savishchenko, A. Gelbak, Y. Kucherhan, T. Hovorun, and O. Kiz, “The role of legal psychology in the formation of legal
culture in the conditions of military operations,” Pakistan Journal of Criminology, no. 16.2, pp. 247-262, Apr. 2024,
doi: 10.62271/pjc.16.2.247.262.

L. Valori, P. E. McKenna-Plumley, R. Bayramova, C. Z. Callegher, G. Alto¢, and T. Farroni, “Proprioceptive accuracy in immersive
virtual reality: a developmental perspective,” PLoS ONE, vol. 15, no. 1, p. €0222253, 2020, doi: 10.1371/journal.pone.0222253.

G. Wood, D. J. Wright, D. Harris, A. Pal, Z. C. Franklin, and S. J. Vine, “Testing the construct validity of a soccer-specific virtual
reality simulator using novice, academy, and professional soccer players,” Virtual Reality, vol. 25, no. 1, pp. 43-51, Mar. 2021,
doi: 10.1007/s10055-020-00441-x.

A. Hocraffer and C. S. Nam, “A meta-analysis of human-system interfaces in unmanned aerial vehicle (UAV) swarm
management,” Applied Ergonomics, vol. 58, pp. 66-80, Jan. 2017, doi: 10.1016/j.apergo.2016.05.011.

H. Lukosch, S. Lukosch, S. Hoermann, and R. W. Lindeman, “Conceptualizing fidelity for HCI in applied gaming,” in
International Conference on Human-Computer Interaction, 2019, pp. 165-179, doi: 10.1007/978-3-030-22602-2_14.

D. J. Harris et al., “Exploring the role of virtual reality in military decision training,” Frontiers in Virtual Reality, vol. 4,
p- 1165030, Mar. 2023, doi: 10.3389/frvir.2023.1165030.

G. T. Yamamoto and D. Altun, “Virtual reality (VR) technology in the future of military training,” Cag Universitesi Uluslararast
Giivenlik ve Yonetim Arastirmalar: Dergisi Cilt, vol. 1, no. 1, pp. 79-93, 2021.

G. P. Vigezzi et al., “Impact of retirement transition on health, well-being and health behaviours: critical insights from an
overview of reviews,” Social Science & Medicine, vol. 375, p.. 118049, doi: 10.1016/j.socscimed.2025.118049.

M. W. Boyce ef al., “Enhancing military training using extended reality: a study of military tactics comprehension,” Frontiers in
Virtual Reality, vol. 3, p. 754627, Jul. 2022, doi: 10.3389/frvir.2022.754627.

C. Wickens, G. Dempsey, A. Pringle, L. Kazansky, and S. Hutka, “Developing and evaluating an augmented reality interface to
assist the joint tactical air controller by applying human performance models,” in Proceedings of the Human Factors and
Ergonomics Society Annual Meeting, vol. 62, no. 1, pp. 686—-690, Sep. 2018, doi: 10.1177/1541931218621155.

M. S. O’Banion, D. C. Majkowicz, M. W. Boyce, W. C. Wright, C. E. Oxendine, and N. S. Lewis, “Evaluating immersive
visualization technology for use in geospatial science education,” Surveying and Land Information Science, vol. 79, no. 1,
pp. 15-22,2020.

O. M. Kokun, I. O. Pishko, N. S. Lozinska, O. V. Kopanytsia, M. V. Herasymenko, and V. V. Tkachenko, Collection of methods of
diagnostics of leadership qualities of cadet, sergeant and officer staff: Methodical manual (in Ukrainian). Kyiv: Research Center
for Humanitarian Problems of the Armed Forces of Ukraine, 2012. [Online]. Available: https:/lib.iitta.gov.ua/11156/1//liarnocTnka
ninep_sikocteit.pdf

J. A. Taylor, “A personality scale of manifest anxiety,” The Journal of Abnormal and Social Psychology, vol. 48, no. 2,
pp- 285-290, Apr. 1953, doi: 10.1037/h0056264.

V. Michaelson et al., “Establishing spirituality as an intermediary determinant of health among 42,843 children from eight
countries,” Preventive Medicine, vol. 179, p. 107846, doi: 10.1016/j.ypmed.2024.107846.

A. D. Kaplan, J. Cruit, M. Endsley, S. M. Beers, B. D. Sawyer, and P. A. Hancock, “The effects of virtual reality, augmented
reality, and mixed reality as training enhancement methods: a meta-analysis,” Human Factors: The Journal of the Human Factors
and Ergonomics Society, vol. 63, no. 4, pp. 706—726, Jun. 2021, doi: 10.1177/0018720820904229.

J Edu & Learn, Vol. 20, No. 1, February 2026: 207-217



JEdu & Learn ISSN: 2089-9823 a 217

BIOGRAPHIES OF AUTHORS

Oleg Boyko By 2 is a doctor of pedgogical sciences, associate professor of the
Department Behaviorists Science and Military Leadership of Hetman Petro Sahaidachnyi
National Army Academy. Research interests: pedagogical culture of military officers, military
pedagogy and military pedagogical technologies. He can be contacted at email:
nik_prom_director@hotmail.com.

Oleksandr Polishchuk By © is a doctor of philosophical sciences, professor,
vice-rector for Scientific and Pedagogical Work of the Khmelnytskyi Humanitarian and
Pedagogical Academy, Khmelnytskyi, Ukraine. Field of scientific interests: education,
philosophy of education, social philosophy and philosophy of history, philosophy of
management of educational activities, philosophy of digitalization. He can be contacted at
email: Prokurator2007@ukr.net.

Oleksandr Kapinus k4 2 is a doctor of pedagogical sciences, associate professor,
head of the Department of Behavioral Sciences and Military Leadership Hetman Petro
Sagaidachny National Army Academy. Research interests: professional education, pedagogic
methodology, subjectivity, professional subjectivity, military-professional activity, cadet,
officer, higher military educational institution. He can be contacted at email:
oskap333@gmail.com.

Volodymyr Rodikov B © is a candidate of pedagogical sciences, commander of
military unit A2641. Research interests: development of sapper operations, training of future
specialists of engineering troops, development of a sapper’s professional competence, military
education,  digitalization of education. He <can be contacted at email:
rodikovvolodimir@gmail.com.

Olha Povorozniuk = B:J B8 2 is head of the public relations service of military unit A2641.
Research interests: military education, digitalization of education, multimediatechnologies,
training of future specialists of engineering troops. She can be contacted at email:
povorozniuk.o@gmail.com.

The role of simulation training for engineering troops to work in the field (Oleg Boyko)


mailto:oskap333@gmail.com
mailto:rodikovvolodimir@gmail.com
http://orcid.org/0000-0003-3128-300X
https://scholar.google.com/citations?hl=id&user=gRZiWuQAAAAJ&view_op=list_works&sortby=pubdate
https://www.scopus.com/authid/detail.uri?authorId=59357783900
https://www.webofscience.com/wos/author/record/800774
http://orcid.org/0000-0002-9838-7105
https://scholar.google.com.ua/citations?user=DTKO2mgAAAAJ&hl=uk
https://www.scopus.com/authid/detail.uri?authorId=58046113100
https://www.webofscience.com/wos/author/record/AAF-4160-2020
https://orcid.org/0009-0002-7345-1817
https://scholar.google.com.ua/citations?user=gqsEhqIAAAAJ&hl=uk
https://www.scopus.com/authid/detail.uri?authorId=57218893656
https://www.webofscience.com/wos/author/record/JWA-0527-2024
https://orcid.org/0009-0006-8683-359X
https://scholar.google.com/citations?hl=uk&user=_hNKmk0AAAAJ
https://www.webofscience.com/wos/author/record/KHC-8552-2024
https://orcid.org/0009-0003-9240-8125
https://scholar.google.com/citations?hl=uk&user=pnW1aPEAAAAJ
https://www.webofscience.com/wos/author/record/KQU-4640-2024

