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Introduction. The work related to the rational selection of personnel, especially during military operations, has
become one of the main tasks assigned to the leadership of military units. The process of personnel selection can
be defined as a complex organisational function aimed at increasing the efficiency of professional activity both
for an individual specialist and for the formation of personnel as a whole. The development of new approaches
aimed at improving the professional selection procedure is relevant. This is due to the fact that recently, the
requirements for personnel of military units have increased due to the increasing complexity of combat missions,
rapid changes in the combat situation, introduction of new types of weapons, etc. At the same time, organisa-
tional measures for professional selection are not yet sufficiently developed.

The aim of the study is to develop a «cascade» method of professional selection of military personnel.

Materials and methods of research. A substantive analysis of modern approaches to the organisation of psycho-
physiological selection, involving approaches from the theory of complex systems analysis.

Results. A special integrated methodology is proposed that uses the methods of the Decision Making Test and
Evaluation Laboratory (DEMATEL) and the Methods of Elimination and Selection Expressing Reality
(Elimination et Choix Traduisant la Realit¢, ELECTRE) in an intuitive fuzzy environment (IF). The proposed
methodology first uses the IF-DEMATEL method to obtain the importance weights of the identified criteria,
and then the IF-ELECTRE method is formed and applied to rank the candidates based on the obtained scores.
Conclusions. 1. The article substantiates a «cascade» approach to professional psychophysiological selection,
where at each stage of such selection, persons who are unsuitable for performing professional duties in a particu-
lar position under certain conditions are identified. These persons do not undergo further research, which allows
freeing up the time of qualified psychophysiologists and material costs for other work. The advantages of such a
selection procedure in comparison with traditional approaches are determined. 2. By modelling possible situa-
tions of exposure to certain factors on the applicant's body to perform work in extreme conditions, it is necessary
to analyse the degree of this exposure and conclude on their significance or not (the level of tolerance of the
applicant to prolonged exposure to high temperatures, the ability to operate various technical means, work with
elements of homogeneous work or continuous dynamic activity, etc.), which undoubtedly affects the professio-
nally important qualities of a specialist. 3. The analysis proves the possibility and value of improving the proce-
dure for conducting professional psychophysiological selection with the use of «cascade» selection techniques.
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Introduction

For Ukraine, at the current stage of its develop-
ment, especially in the context of military opera-
tions in the country, it is extremely important to
recognise the crucial role of human resources. In
this context, human resource management is a
critical function for civilian and military organisa-
tions, as qualified labour is one of the most impor-
tant resources for achieving goals and objectives.
Human resource management is concerned with
the professionally important qualities of people,
especially those who work in high-risk environ-
ments.

The modern world is a dangerous place, and
recent military events have made it even less safe.
Such situations are the quintessence of stress
development, when everyone is in conditions of
imminent danger and lives with the knowledge that
they can be attacked, injured or even killed at any
time [1]. The authors of this book raise a number of
pressing questions (How do people work in these
conditions? How do they maintain a high level of
vigilance when nothing can happen in their place
for weeks or even months? What happens when the
bullets start flying? Can we develop technology to
help people make the right decisions in these
extremely dangerous situations? Can we select
those who are best able to withstand such adverse
conditions?) and are looking for answers to them,
in particular from an organisational point of view.

The relevance of developing these issues is dis-
cussed in numerous contemporary publications. It
is emphasised that resilience, the ability to over-
come stress associated with extreme living condi-
tions, is a complex process that includes not only
human physiology and psychology, but also the
influence of factors such as gender, environment
and learning [2]. The following five key resilience
issues were addressed at the roundtable meeting:

physiological and psychological resilience, gender
differences, the contribution of aerobic and strength
training, thermal resilience, and the role of nature
versus nurture.

In this regard, the work related to the rational
selection of personnel has now come to the fore and
has become one of the main tasks assigned to the
leadership of military units. The process of person-
nel selection can be defined as a complex organisa-
tional function that purposefully forms the flow of
candidates into and out of the organisation to
increase the effectiveness of professional activity
both for an individual specialist and for the institu-
tion as a whole. Deciding on the degree of suitabi-
lity of a person to perform duties in a particular
profession is a process that consists of choosing
among possible alternatives and trying to achieve
the best choice for specific needs. This choice can
be viewed as a type of multi-criteria decision-
making problem, where problems involve more
than one criterion and often have more than one
conilicting objective that must be considered
together to reach the most likely solution [3].

Given the severity of the problem, the develop-
ment of new areas aimed at improving the profes-
sional selection procedure is relevant. This is due
to the fact that in recent years, the requirements
for the personnel of military units have increased
due to the increasing complexity of combat mis-
sions, rapid changes in the combat situation, the
introduction of new types of weapons, etc. At the
same time, organisational measures for profes-
sional selection are not yet sufficiently developed.
Thus, E. A. Klimov proposes a number of tech-
niques to improve the interview with a candidate
for a position. He emphasises that such inter-
views should take into account the following: first
impression, comparison of the current candidate
with the previous one, the importance of experience

321



18(4) 2022

ISSN 2223-6775, Ukrainian Journal of Occupational Health, 2022, 18 (4), 320—328

in communication, peculiarities of one's own
perception, and the factor of external attractive-
ness [4]. But these techniques are abstract and
subjective. They are highly individualised and
cannot be clearly algorithmised. However, hav-
ing practical experience, Ukrainian specialists,
although without a clear algorithm, select for mili-
tary service and participation in combat operations
those who are most professionally, physically, and
mentally prepared to perform certain combat ope-
rations (tankers, artillerymen, drivers of special
combat vehicles, etc.).

Recently, methods of fuzzy environment analysis
have been actively used to obtain accurate esti-
mates in professional selection [3]. In the present
study, the authors propose a special integrated
methodology that uses the methods of the Decision
Making Test and Evaluation Laboratory
(DEMATEL) and the methods of elimination and
selection expressing reality (ELECTRE) in an
intuitionistic fuzzy environment (IF). The proposed
methodology first uses the I[F-DEMATEL method
to obtain the importance weights of the identified
criteria, and then the IF-ELECTRE method is
formed and applied to rank the candidates based on
the obtained scores.

In terms of organisation, advice is given on how
to conduct a professional selection. For example,
O. M. Kokun [5] states the need to determine the
list of methods that can be recommended at diffe-
rent stages of selection: primary, repeated (with a
time interval of less than 6 months) and when
monitoring the psychophysiological state, taking
into account the peculiarities of professional acti-
vity. The author emphasizes that the presence of
critical deviations from the normative values in the
indicators of the psychophysiological state indi-
cates the need to correct the identified negative
dynamics; to develop a system of optimization and

preventive measures to prevent excessive depletion
of functional reserves and development of patho-
logical conditions.

Another area of organisational work is the selec-
tion of team members to perform complex tasks [6].
As the authors emphasise, teamwork is often easy
to observe, somewhat more difficult to describe and
even more difficult to implement. In a broad sense,
teamwork is the process by which team members
cooperate to achieve the necessary goals. This
study reviews the fundamental principles underpin-
ning modern teamwork analysis, outlines the main
dimensions of teamwork, and discusses approa-
ches to selection, training, and development to
improve teamwork.

The organisation of professional selection may
be accompanied by mistakes. It is noted that some
typical errors may occur when assessing candi-
dates for certain positions [7]: the «central ten-
dency» error (when some of the unexamined pro-
fessionally important qualities of candidates are
assessed with an average score, i.e. everyone is
adjusted to the «norm», although one can expect
that some of the candidates may be better and
some worse in terms of these indicators) the «leni-
ency» fallacy (when most candidates are given a
high score, which can lead to the recruitment of
unsuitable servicemen); the «over-demanding»
fallacy (when most candidates receive very low
scores, which leads to the elimination of potentially
suitable servicemen); the «halo effect» fallacy
(when the interviewer evaluates a candidate based
on only one, «most important characteristic», i.e.
the complexity of the assessment is lost); the «con-
trast» fallacy (when the expert's opinion is influ-
enced by the sequence of candidates, i.e. an ave-
rage candidate is rated highly if he/she comes after
several rather weak candidates, or, conversely, is
rated low if he/she comes after strong candidates);
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errors of «stereotyping in evaluation» (there is a
tendency to compare a candidate with the stereo-
type of an «ideal employee», which each expert has
his/her own and may differ greatly from the actual
requirements of the job). These errors are asso-
ciated with the reliance on expert assessments,
which are subjective in nature.

In order to objectify the assessment, it is pro-
posed to identify such a property of professional
selection as differentiation in the methodological
approaches to its organisation [8]. That is, the
scope and composition of the methods included in
the professional selection procedure can be signifi-
cantly transformed depending on the goals and
objectives of the selection or on the type of activity,
type of workplace, list of existing harmful external
factors, etc. This approach may introduce a certain
order into the organisation of the professional
selection procedure.

The problem of organising professional selection
was addressed by the authors of this publication
[9]. The importance of organisational measures is
emphasised in many works by contemporary
authors. However, these issues in each of the stu-
dies are considered fragmentarily and often as the-
oretical developments. Therefore, it is currently
relevant to develop specific approaches to the
organisation of the professional selection proce-
dure for its further improvement.

The aim of the study is to develop a «cascade»
method of professional selection of military per-
sonnel.

Materials and methods of research

A substantive analysis of modern approaches to the
organisation of psychophysiological selection,
involving approaches from the theory of complex
systems analysis.

Results of research and their discussion

Professional selection is a rather complex and
lengthy procedure. It requires not only the use of
equipment that is rather complicated in this par-
ticular case, but also the expenditure of significant
time efforts by a large number of highly qualified
specialists who evaluate the test results. Given the
fact that the amount of work on vocational selection
is constantly increasing due to the significant
spread of professions involving increased danger, it
is necessary to optimise the vocational selection
procedure in various ways.

One of these areas, which require little material
and intellectual investment, is organisational mea-
sures. The use of such measures has certain advan-
tages:

— organisational measures can be implemented
quite quickly, which significantly speeds up the
process of obtaining the final result — determi-
ning a person's professional suitability;

— organisational measures do not require the use
of additional special equipment, as they do not
violate the technology for identifying persons
professionally suitable for work in a particular
profession;

— the measures under discussion do not require
the additional development of new criteria for
professional suitability, as the existing criteria
are sufficient and do not require additional intel-
lectual, time and material resources.

The essence of the proposed organisational
measures is to restructure the technology of profes-
sional selection, which is aimed at gradually elimi-
nating applicants for a job in a particular profession
at various intermediate stages of the selection pro-
cedure. This approach has a number of advan-
tages compared to the traditional occupational
selection technology. Firstly, it reduces the
amount of work required to determine the degree
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of a person's professional suitability. Secondly, the
time required to conduct research for a certain con-
tingent of people unfit to work in a given profession
is reduced. Thirdly, the time required for highly
qualified psychophysiologists to analyse the data
obtained from the applicant for the profession is
reduced. Fourthly, the period of use of the equip-
ment required for selection is reduced. Fifthly, the
total time, material and technical, and intellectual
costs of the professional psychophysiological selec-
tion procedure are reduced.

The implementation of the proposed organisa-
tional measures is associated with the allocation of
such blocks of professional selection, during each
of which it is possible to identify persons unsuitable
for this profession. Further research into the psy-
chophysiological qualities of these individuals is
inappropriate. Thus, at each stage of such a «cas-
cade» selection, persons who are not suitable for
performing duties in a particular profession are
eliminated.

A detailed description of the requirements set by
the profession and the number of specialists to be
selected can serve as a starting point for the deve-
lopment of «cascade» organisational measures. An
in-depth analysis of these requirements will allow
to identify specific discrete stages of cascade selec-
tion, each of which will result in the division of the
entire flow of applicants for work in the profession
into two «arms»: those suitable and those unsui-
table for work in the profession. Persons suitable
for work in a given profession should be subjected
to further study of their psychophysiological quali-
ties at the next stages of the «cascade» of orga-
nisational measures. People who are not suitable
for this type of activity fall out of the general flow.
They may be offered a job in another area of profes-
sional activity. The data on the number of required
specialists is used to stop further work at any stage

of the «cascade», which significantly reduces the
amount of selection work performed.

The details of developing a «cascade» organisa-
tion of professional selection should be considered
with the help of an example (Figure). Suppose it is
necessary to select a group of military operators
who perform monotonous work in difficult environ-
mental conditions. In order to develop such a «cas-
cade» of professional selection technologies, it is
first of all necessary to pay attention to the fact that
it should be a military specialist, which imposes
certain restrictions on the set of his/her professio-
nally important qualities.

These qualities can be conditionally divided by
the method of their assessment into psychological
(responsibility, discipline, organisational and ana-
lytical skills, ability to predict the situation, stress
resistance, etc.) and psychophysiological qualities
that are assessed instrumentally (high speed of
decision-making depending on the situation, which
to some extent reflects the functional mobility of
nervous processes, physical endurance, high men-
tal stability — based on the strength and stability of
nervous processes, concentration and switching of
attention, high level of decision-making). At this
stage of the «cascade», a number of people can be
identified who, due to their psychological and psy-
chophysiological qualities, cannot serve in the
army or perform combat operations in extreme
situations. Other applicants are submitted for
examination at the next stage of the «cascade».

The next stage of the «cascade» is related to the
study of working conditions that may be harmful.
The first phase of such a study should be the iden-
tification of a set of harmful factors.

Then, by modelling possible situations of expo-
sure to the selected factors on the applicant's body,
it is necessary to analyse the degree of this expo-
sure and draw a conclusion about their significance
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Figure. Scheme of the «cascade» organisation of professional selection

or not. For example, to analyse the level of tole-
rance of the applicant to prolonged exposure to
high temperatures. In the first case, it is necessary
to move on to the next stage of the assessment of
the applicant's professional suitability for the posi-
tion, while in the second case, it is necessary to
complete further assessment.

The next step in the professional selection pro-
cess involves testing the applicant for the position
of operator. It should be noted that the work of a
modern military serviceman in most cases involves

operating various technical means, as the technical
support of the Armed Forces of Ukraine is con-
stantly improving. Therefore, the service of a mili-
tary specialist is usually associated with operator
activities. However, operator activities can be very
diverse. It can include elements of homogeneous
work (observer operators, guards, snipers, etc.) or
continuous dynamic activity (driver, light drone
operator, etc.), which undoubtedly affects the pro-
fessionally important qualities of a specialist. We
have previously shown that operators can have the
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quality of being either resilient to monotonous work
or unstable to this activity [ 10]. It is clear that the
performance and reliability of professional activities
of servicemen who are resistant to monotonous
work will be better and more stable. Therefore, it is
these people who should be selected to perform
homogeneous work. There are special psychologi-
cal and psychophysiological methods for this pro-
cedure.

Another stage of the professional selection pro-
cess determines the applicant's suitability for the
position, taking into account the degree of mono-
tony of the future activity. This involves assessing
the level of resistance to monotonous work, eva-
luating the applicant's speed, attention span,
short-term and long-term memory, cognitive abili-
ties, etc. If the applicant receives high marks in
terms of suitability to perform monotonous work,
he or she continues the test. Otherwise, the appli-
cant is declared unfit for work under the terms of
the position and further tests are terminated.

Another important characteristic of work is the
ability to work night shifts. The fact is that a person
who can easily tolerate night work should have an
appropriate chronotype [11], which significantly
affects the operator's performance. Establishing a
chronotype whose owner is more tolerant of night
work is an important task of professional selection.
When performing such an analysis of the psycho-
physiological qualities of job applicants, some of
them may be determined to be unsuitable. The last
stage of the professional selection process is dedi-
cated to this very topic.

Thus, at each stage of the «cascade» selection
process, individuals are identified who are unfit to
perform their professional duties in a particular
position. These individuals are not subjected to
further research, which is valuable not only from an
ethical point of view. In this case, the time of quali-

fied psychophysiologists and the material costs of
the organisation are freed up for other tests.

If we compare the above provisions on the
organisation of professional selection, we can state
that modern literature sources describe somewhat
different methods. It is noted that the development
of a system of professional psychological selection
should be based on a number of principles [12].
One of them is the principle of the relativity of the
criteria for an individual's suitability to perform
professional duties. These criteria cannot be clearly
fixed, but must change depending on certain condi-
tions, characteristics of management systems,
environmental factors, the permissible training
period, and socio-economic opportunities for
choice. Operational and psychological analysis is
performed by sequentially dividing the tasks and
functions of a vocational system, from complex to
simple actions and operational units of information.
At the same time, logical, spatial and temporal
connections between individual components are
determined each time, i.e. a more detailed algo-
rithm of the specialist's activity is built. The essence
of the algorithmic analysis of the professional acti-
vity performed is to decompose the work process
into qualitatively elementary components, deter-
mine their logical interconnection and specify the
list of activities that have a certain psychophysio-
logical meaning.

Alongside with the general solidarity with the
opinion of the authors of this research, it is still
necessary to make some comments. Firstly, an
extreme reductionist approach to solving the prob-
lem of professional selection is not entirely appro-
priate, since the in-depth division of activities into
components loses a holistic view of the activity
itself. Such a loss leads to a decrease in the relia-
bility of conclusions about the professional suitabi-
lity of a job applicant. Secondly, the development of
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suitability criteria that must change depending on
certain conditions and characteristics of manage-
ment systems, as well as other factors, is practi-
cally impossible due to the huge amount of work
required to support these developments. Therefore,
it is more rational, both from a theoretical and prac-
tical points of view, to organise professional selec-
tion taking into account major blocks in the analy-
sis of the profession: suitability for one or another
field of activity, suitability for work in difficult envi-
ronmental conditions, suitability for operator acti-
vity, suitability for variable activity, etc.

As noted in our previous works, the analysis of
organisational schemes and methods of profes-
sional psychophysiological selection in its in-depth
consideration revealed many problems that still
need to be addressed [13]. It showed the unre-
solved nature of a number of important problems of
professional selection on the one hand and the
great economic, moral and scientific importance of
organisational approaches on the other one. This
indisputable fact proves the value of further deve-
lopments in the direction of improving organisa-
tional approaches to professional psychophysiolo-
gical selection.
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