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ABSTRACT

Aim: Our goal was to find out the dynamics of the levels of professional self-determination of the higher medical education applicants who acquire information
technology competence within the learning of‘Medical Informatics’and‘Modern Information Technologies in Medicine’ during the war in Ukraine and investigate
how the professional self-determination of future doctors develops.

Materials and Methods: The questionnaire for the survey consisted of 15 questions. 382 future specialists covered the questionnaire survey. All respondents
studied majoring in 222'Medicine’at the medical faculty of the Ivano-Frankivsk National Medical University. The results of this research we evaluated according
to the defined algorithm.

Results: We established that under the condition of the formation of information technology competence, during the war there is a positive dynamic of the
professional self-determination levels and their quality as the cognitive-reflexive component of future doctors’ readiness to use digital technologies in their
professional activity and there is also a change in the priorities of professional self-determination.

Conclusions: In extreme conditions, during the war in Ukraine, the future doctors as subjects of professional activity who use digital technologies within the
information technology competence which formed during the learning of ‘Medical Informatics’ and ‘Modern Information Technologies in Medicine’ changed

the priorities of professional self-determination, the quality of the levels of which has improved.
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INTRODUCTION

The large-scale war in Ukraine, which began on Febru-
ary 24,2022, changed our country’s economic structure
and led to many new challenges in Ukrainian civil soci-
ety. The massive migration of labour resources abroad,
connected with the war, causes Ukraine to continue to
lose a competitive population. Under such conditions,
it's especially relevant for future specialists to obtain
higher education not only in the territory of Ukraine but
alsotorealizeitin institutions of higher medical educa-
tion in the direction of professional self-determination
of the educational process participants.

In the conditions of the war in Ukraine, the accent is
on aspects of the functioning not only of healthcare
institutions but also institutions of higher medical
education, some of which have changed dramatically.
Therefore, during higher medical education, future
healthcare professionals’ professional self-determina-
tion should focus on choosing:

— Of direction and the content of the personal devel-
opment;
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— Of spheres of individual qualities and abilities, as well
as means for their implementation;
— Of a social environment for the embodiment of moral

values and life goals [1].

By researching, we believed that professional self-de-
termination during higher medical education was a
holistic and integrative process, the course of which
depends on the activity of its participants and their re-
sponsibility for our own development. Socioeconomic
conditions, interpersonal relationships, and situational
factors impact this process [2]. Professional self-deter-
mination is also directed at the self-realization of each
individual in the future professional activity of a doctor
in the presence of constant reflection, the rethinking
of professional choice and of one’s being, professional
self-affirmation, etc.

In our opinion, one of the ways to optimize future
doctors' professional self-determination during higher
medical education is to direct its applicants to the in-
dependent, conscious acquisition of readiness to use
digital technologies in professional activity. This pro-
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cess occurs during the learning of ‘Medical Informatics’
(‘MI') and'Modern Information Technologies in Medicine'
("MITM"), which ensures the development of the infor-
mation technology competence (IT competence) of the
higher medical education applicants [1, 3]. It's also is
conditioned by the future doctors’ internal resources,
including their life goals, supported by needs, abilities,
motives, etc., that does not contradict the requirements
and possibilities of the future profession.

By researching, we thought that the future specialist’s
professional self-determination is the complex process
of personality developmen t that involves the self-as-
sessment of personal educational and professional po-
tential, as well as the selection of criteria and standards
for self-evaluation during the activity [2].

The phenomenon of self-determination is multifac-
eted and complex. Therefore, there is no unambiguous
interpretation of the concept of ‘professional self-de-
termination’ on the results of scientific research [4-16].

The future doctors’ professional self-determination
can be characterized as a person’s attitude to his pro-
fession and toward himself as the professional activity
subject that determines the entire path of becoming
a professional.

By researching, we thought that:

— Professional self-determination is the permanent
process at all stages of the higher medical education
applicants’ preparation for the use of digital technol-
ogies in professional activity;

— The periods of professional self-determination while
studying the ‘MI" and ‘MITM’ in time coincide with
stages of professional becoming future doctors;

— The development of professional self-determination
by studying the ‘MI"and ‘MITM' reflects the develop-
ment of the cognitive-reflexive component of future
specialists’ readiness to use digital technologies in
professional activity [2].

The purpose of scientific research was as follows:

—To find out the dynamics of the levels of the future
specialists’professional self-determination by consid-
ering the peculiarities of the educational process in
general and also the learning process of the ‘M/I'and
‘MITM'in peacetime (the ascertaining stage of the re-
search) and during the large-scale war (the formative
stage) in Ukraine;

—To investigate in the process of learning the ‘M/’
and ‘MITM' in extreme conditions during the war in
Ukraine how the professional self-determination
(reflects the cognitive-reflexive component readiness
of future specialists to use digital technologies in pro-
fessional activity) develops, i.e. find out whether his
priorities are changing provided that /T competence
of the higher medical education applicants formed.
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AIM

The research focuses on the professional self-determina-
tion of future doctors in the context of their training in
institutions of higher medical education in the modern
extreme conditions of Ukrainian society. Our goal was to
find out the dynamics of the levels of professional self-de-
termination of the higher medical education applicants
who acquire information technology competence within
the learning of ‘Medical Informatics’and’Modern Informa-
tion Technologies in Medicine’ during the war in Ukraine
and investigate how the professional self-determination
of future doctors develops.

METHODS AND MATERIALS

The research took place at the Department of Medical
Informatics, Medical, and Biological Physics of the
Ivano-Frankivsk National Medical University within
the teaching and studying of the ‘MI"and ‘MITM'in the
2017-2018, 2021-2022 academic years.

382 respondents (the higher medical education ap-
plicants) participated in the research:

— Two control groups (CG): 150 (CG 7) the second year of
studying respondents and 52 (CG 2) the second year
of studying after college graduation respondents
(The educational process participants studied in Jan-
uary-June of the 2017-2018 academic year.);

— Two experimental groups (EG): 133 (EG 1) the second
year of studying respondents and 47 (EG 2) the second
year of studying after college graduation respondents
(The educational process participants studied in
January-June of the 2021-2022 academic year.) [1, 3].

The respondents studied at the Ivano-Frankivsk Nation-

al Medical University, majoring in 222 ‘Medicine’at the

Faculty of Medicine.

The creation of the questionnaire consisting of 15
questions preceded the research [2]. We formulated
the questionnaire questions bearing in mind that the
future specialists’professional self-determination under
the condition of the IT competence development when
studying the ‘MI'and ‘MITM' provides as follows:

— Delineation of the higher medical education appli-
cants’ professional interests;

— |dentification of preferences for the self-assessment
by the future specialists of their professional suit-
ability;

- Finding the meaning of future professional activity
considering the needs of society in doctors, capable
of implementing professional activity according to
standards.

We evaluated the answers to the questions from zero

to two points (0, 1, or 2).

The levels (high, medium, satisfactory, low) of future
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Table 1. The correlation analysis results (by the number of respondents’ answers to the questionnaire questions)

The second year of studying

The criteria and

The second year of studying
after college graduation

conclusions i, EG1, G2, EG2,
n=150 n=133 n =52 n=47
(2018) (2022) (2018) (2022)
r -0.84 -0.91 -0.94 -0.75
Pearson’s r
r* 0.51
The conclusion |r| = r* there is statistically significant correlation
Student’s t -5.65 -7.72 -9.87 -4.04
t-test

t*

2.16

The conclusion

|t| > t* there is linear correlation

doctors’ professional self-determination, which we
have characterized in advance, were evaluated by such
an indicator as the sum of points (SP) according to the
described algorithm [2, 171.

This research used methods such as analysis, synthe-
sis, comparison, concretization, systematization, and
generalization, as well as methods of mathematical
statistics for the evaluation of data, namely correlation
analysis, Kolmogorov-Smirnov test, Cronbach’s alpha,
Fisher’s test (F-test of equality of variances), Student’s
t-test and ranking [17, 18].

The questionnaire survey data have been processed
using Microsoft Excel (Microsoft Office 365) according
to the described algorithm [2, 17].

This research was carried out under the Ethical Guide-
lines for Educational Research of the British Educational
Research Association (fourth edition, 2018) and of the
Code of Ethics of the American Educational Research
Association (approved by the AERA Council, 2011).

RESULTS

We claim that:

— The research participants answered the formulated
questions thoughtfully and motivated because there
is a statistically significant negative linear correlation
(|r|=r,r<o0, |t|>t inTable 1) between the num-
bers of positive (The answers have been evaluated
by two points.) and negative (zero points) answers
of the educational process subjects (the probabil-
ity p=0.95 (p =1 - a, the type | error probability
o = 0.05), Table 2);

— The internal consistency of the questionnaire survey
results conducted among the respondents of CG 1
and CG 2 in 2018 was acceptable (0.7 = a < 0.8), and
among the respondents of EG 7 and EG 2 in 2022 was
good (0.8 = a < 0.9) (Table 3);

— The questionnaire survey results SP are subject to the
normal distribution (the probability p>=0.99 (p=1-a,
the type | error probability o = 0.01), Table 4).

We wanted to make sure that the learning of the ‘M/’

and ‘MITM’ (implementation of organizational and

methodical measures, peculiarities of the course of
the educational process at IFNMU in general (organ-
isation of the educational process in the mixed form,
namely, e-learning using MS Teams + studying in univer-
sity classrooms at a safe time with access to information
and educational resources) and at the Department of

Medical Informatics, Medical, and Biological Physics

in the conditions of the war in Ukraine) and of the IT

competence formation of future doctors influenced the
development of their professional self-determination.

Therefore, we statistically tested the truth of the hypoth-

esis about the equality of the distribution centres of two

normal populations (CG 7 and EG 1, CG 2 and EG 2) at
the ascertaining and formative stages of research. The
criterion for testing the hypothesis was chosen, given
that the variances of the studied populations are the

same or not the same (Table 5).

By analysing the obtained results, we can claim that
the organizational and methodical measures to ensure
the educational process in IFNMU as a whole, as well as
when studying the ‘MI'and‘MITM’ at the Department of
Medical Informatics, Medical, and Biological Physics and
features of theirimplementation in the conditions of the
war in Ukraine in 2022 for the higher medical education
applicants, didn't differ in terms of the opportunities re-
garding of the professional self-determination develop-
mentin 2018 (| t| <t'-thedistribution centres of the two
populations are equal (the probability p =0.95,p=1-a,
the type | error probability oo = 0.05 in Table 5) which fully
provided the development of the cognitive-reflexive
component readiness of the future specialists to use
digital technologies in professional activity.
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Table 2. The number of positive answers given by future doctors during the questionnaire survey, %

The second year of studying

fRe:sccuyeagolEc ng after college graduation

cai, EG1, CG2, EG2,
The questionnaire question n=150 n=133 n=>52 n=47
(2018) (2022) (2018) (2022)

The points used to evaluate the respondents’ answers

2 0 1 2 0 1 2 0 1 2 0 1

The question 1: Do you understand the purpose of using IT
competence in the future professional activity 700 20 280 737 23 240 673 3.8 289 596 64 340
of doctors?

The question 2: Do you know when studying the ‘MI"and ‘MITM’
about the basic requirements regarding the 580 73 347 549 9.0 361 539 96 365 426 148 426
formation of IT competence of future doctors?

The question 3: Do you know what knowledge, skills and
abilities a future dentist must have to carry out
the professional activity within the confines of
the formed IT competence?

533 80 387 669 53 278 577 96 327 511 170 319

The question 4: Are you familiar with the primary
responsibilities that future doctors must
perform within the confines of IT competence
formed while studying the ‘MI"and 'MITM"?

573 87 340 549 53 398 500 135 365 574 149 277

The question 5: Do you agree that the formed IT competence
is significant during the future professional 600 67 333 789 30 181 577 96 327 851 21 128
activity of a dentist?

The question 6: Do you think it's necessary to independently
form IT competence for professional
development while studying the ‘MI'and
‘MITM?

573 53 374 699 75 226 539 115 346 702 64 234

The question 7: Do you think it's necessary to form
professionally oriented IT competence outside  60.7 86 30.7 586 83 33.1 596 96 308 553 85 362
of studying the ‘MI"and 'MITM"?

The question 8: Are you interested in forming professionally
oriented IT competence while studying the'M 567 6.0 373 556 90 354 519 58 423 532 85 383
and 'MITM?

The question 9: Are you trying to find new ways of performing
professionally oriented tasks by forming IT 500 93 407 496 120 384 480 135 385 575 106 319
competence while studying the ‘MI"and'MITM’?

The question 10: Are you interested in non-standard ways of
forming IT competence under the condition 540 6.7 393 534 105 361 462 115 423 426 106 4638
of its use during future professional activity?

The question 11: Do you like to learn new facts about
future professional activity by forming IT
competence while studying the ‘MI"and
‘MITM"?

613 47 340 684 83 233 615 96 289 638 43 319

The question 12: Do you rely on the experience gained
during the formation of IT competence by 593 67 340 707 75 218 461 154 385 702 106 19.2
performing professionally oriented tasks?

The question 13: Do you think that the knowledge, skills and
abilities acquired within the confines of the
formation of IT competence while studying 66.7 60 273 654 83 263 442 192 366 575 106 319
the'MI"and 'MITM' will allow you to become a
highly qualified specialist?

The question 14: Do you ask for help if problems arise at
runtime of professionally oriented tasks if you
form IT competence by studying the ‘MI"and
‘MITM"?

333 147 520 150 451 399 154 423 423 383 191 426

The question 15: Do you learn new terminology by forming IT
competence and studying the ‘M[I’and ‘MITM’ 593 27 380 616 98 286 500 115 385 553 85 36.2
that will use in future professional activity?
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Table 3. Assessment the internal consistency of the questionnaire survey results (analysis of the respondents’ answers to the questionnaire questions)

The second year of studying

The second year of studying
after college graduation

The criterion and

and e cG1, EG1, CG2, EG2,
n=150 n=133 n=>52 n=47
(2018) (2022) (2018) (2022)
Cronbach’s alpha a 0.76 0.81 0.79 0.84
The internal consistency
The conclusion
is acceptable is good is acceptable is good

Table 4. The Kolmogorov—Smirnov test results (according to the questionnaire survey results SP)

The second year of studying

The second year of studying
after college graduation

The criterion and

conclusion a1, EG1, G2, EG2,
n=150 n=133 n=>52 n=47
(2018) (2022) (2018) (2022)
d 0.09 0.12 0.08 0.11
Kolmogorov-Smirnov test
d* 0.13 0.14 0.23 0.24

The conclusion

d < d*, there is a normal distribution

Table 5. The results of statistical testing of the hypotheses (according to the questionnaire survey results SP)

The criteria and

The second year of studying

The second year of studying
after college graduation

conclusions CG1(n=150)and EG 1 (n=133) e, iy
F-test f 158 134
of equality
of variances f* 132 1.61
The conclusion f> £ f<f*,
the variances are not the same the variances are the same
Student’s t -0.14 1.38
t-test * 197 e

The conclusion

| t| < t*, the distribution centres of the two populations are equal

We established that because of the IT competence
acquisition when studying the ‘MI’and ‘MITM' in 2022,
the levels of the research participants’ professional
self-determination and their quality had positive dy-
namics in comparison with 2018 [19], namely [1]:

— In the second year of studying: the low level decreased
by 1.2%, the satisfactory — by 10.8%, the medium level
increased by 8.2%, the high — by 3.8%, and the quality
of the levels - by 12.0% (Table 6);

— In the second year of studying after college gradua-
tion:the low level decreased by 4.3%, the satisfactory
- by 13.2%, the medium level increased by 11.8%,
the high - by 5.7%, and the quality of the levels - by
17.5% (Table 6).

We found out that because of the IT competence for-

mation, the quality of the levels of professional self-de-

termination of research participants who studied in the

second year, both in 2018 (52.7%) and in 2022 (64.7%),

was higher (Table 6) than in the research participants

of the second year studying after college graduation

(In 2018, the quality of the levels was 44.3%, and in
2022 -61.7% (Table 7).) [1].

In our opinion, for the research participants in the
second year of studying, the IT competence formation
was ensured by:

-The constant use of the developed manuals when

studying the'MI'and'MITM’in 2018 and 2022 [20, 21];
—The responsible attitude to obtaining higher medical

educationin 2022, in the conditions of the large-scale

war in Ukraine (Table 6).

We believed thatin 2022, the positive dynamics of the pro-
fessional self-determination levels and their quality (Table 6)
of the research participants in the second year of studying
after college graduation is because some of them using
college education diplomas began the professional activity
(evening and night shifts, working on weekends) outside of
studies at IFNMU with the beginning of the large-scale war
on February 24, 2022. During this activity, future doctors
successfully used digital technologies to give medical care
to various categories of patients in medical and preventive
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Table 6. The levels of the future doctors’ professional self-determination and the dynamics of their quality (The quality of the levels characterise the

medium and high levels in total.), %

The second year of studying

The second year of studying

The levels after college graduation
of the professional CcG1, EG 1, CG2, EG2,
self-determination n=150 n=133 The . n=52 n=47 The i
(2018) (2022) dynamics (2018) (2022) dynamics

low 14.0 12.8 -1.2 19.2 14.9 -43
satisfactory 333 225 -10.8 36.5 234 -13.2
medium 40.7 48.9 +8.2 30.8 42.6 +11.8
high 12.0 15.8 +3.8 135 19.1 +5.7
thtigfj\'g; 52.7 64.7 +120 443 61.7 +17.5

Table 7. The questions’ranks by the number of positive answers (%) to them (The positive answers were evaluated with 2 points.)

The second year The second year The final ranks
of studying of studying after college graduation
The questionnaire question , , 3 1
no1%0 ni133 nes2 o R
(2018) (2022) (2018) (2022)

The question 1 1 2 1 5 1 4
The question 2 8 11 6 13 5 13
The question 3 13 6 4 12 9
The question 4 9 11 9 6 10
The question 5 5 1 4 1 4 1
The question 6 9 4 6 2 6 3
The question 7 4 9 3 3 9
The question 8 1 10 8 11 12 12
The question 9 14 14 11 6 14 11
The question 10 12 13 12 13 13 14
The question 11 3 5 2 4 2
The question 12 6 3 12 10 2
The question 13 2 7 14 8
The question 14 15 15 15 15 15 15
The question 15 6 8 9 9 6 7

institutions (hospitals, polyclinics, emergency rooms) and
also torefugees from occupied territories and active partic-
ipants in the volunteer movement in Ukraine.

It was this activity that contributed to the understand-
ing (because of the acquired practical experience) of the
advisability of forming IT competence when studying
the ‘MI"’ and ‘MITM' that ensured the development of
the cognitive-reflexive component readiness of future
doctors to use digital technologies in professional
activity. That is why we believe that professional ex-
perience gained by the second year of studying after
college graduation respondents in the first month and
subsequent months of the large-scale war in Ukraine
became the catalyst of /T competence development
when learning the ‘MI'and ‘MITM.
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In our opinion, the basis for the development of the
professional self-determination of future doctors, and
also increasing the quality of its levels, in the process of
research, was understood that /T competenceis a trans-
versal competence because, without it, they will not be
able to realize most of the professional competencies,
even at a professionally sufficient level especially in
times of war [2].

DISCUSSION

To date, there is no scientific research by other scientists
in the context of the purpose of this research. Therefore,
the scope of the scientific discussion is limited only by
our reflections.



Professional self-determination of future doctors: priorities in conditions of the war in Ukraine

Fig. 1. The ranks of the survey questions by the
number of positive answers (%) to them.

By analysing the questionnaire survey results (Table
2) according to the ranks (Table 7 and Fig. 1.) assigned
to the questions, we concluded thatin 2022, compared
to 2018, the future specialists have changed priorities
during the development of the cognitive-reflexive com-
ponent of their readiness to use digital technologies in
the professional activity.

In 2018, for future doctors who studied the ‘M/" and
"MITM' and acquired IT competence (Table 7 and Fig. 1.),
it was primarily important to gain general ideas about
the application of this competence, which provides for
the use of digital technologies in future the profession-
al activity, as well as find out interesting facts about
her, forming professionally oriented /T competence
outside the studying of the ‘MI"and ‘MITM.'In 2022, the
educational process subjects, who were professionally
self-determined by the results of studying the ‘M/I"and
‘MITM;, primarily were convinced that the IT competence
formation was significant for the future professional
activity of a doctor who uses digital technologies. By
performing professionally oriented tasks, future doc-
tors used the experience acquired earlier during the
IT competence formation within the performance of
other problems. Therefore, they considered it necessary
to independently form IT competence for professional
development by studying the ‘MI"and ‘MITM.

In 2018, 60.0% of the second year of studying respon-
dents (CG 7) emphasized the importance of forming IT

competence for the use of digital technologies in the
doctors’future professional activity, compared to 57.7%
of the second year of studying after college graduation
respondents (CG 2). In 2022, the ratio of percentages
changed to 78.9% (1.32 times more) of the second
year of studying respondents (EG 7) against 85.1% (1.47
times more) of the second year of studying after college
graduation respondents (EG 2) (Table 2) [3].

In 2018, by performing professionally oriented tasks,
59.3% of the second year of studying respondents (CG T)
relied on the experience gained during the formation of
IT competence, compared to 46.1% of the second year
of studying after college graduation respondents (CG 2).
In 2022, the ratio of percentages was 70.7% (1.19 times
more) of the second year of studying respondents (EG
1) against 70.2% (1.52 times more) of the second year
of studying after college graduation respondents (EG
2) (Table 2) [3].

In 2018, 57.3% of the second year of studying respon-
dents (CG 1) who studied the‘M/I"and ‘MITM’ wanted to
independently form the IT competence for professional
development compared to 53.9% of the second year
of studying after college graduation respondents (CG
2).1n 2022, 69.9% (1.22 times more) of the second year
of studying respondents (EG 7) and 70.2% (1.30 times
more) of the second year of studying after college grad-
uation respondents (EG 2) intended by themselves to
form IT competence (Table 2) [3].
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We believe that the change in the priorities of future
doctors, who were professionally self-determined within
the formation of IT competence when studying the’Ml'and
"MITM' in 2022, is due to their motivated understanding
of the significance of using digital technologies in the
future professional activity, in particular, due to of the
social upheavals of Ukrainian society, that caused by the
large-scale war in Ukraine.

In our opinion, by changing the priorities of professional
self-determination while forming IT competence when
studying the ‘MI'and ‘MITM'in the extreme conditions of
today’s Ukrainian state, higher medical education appli-
cants find the personal meaning of future professional
activity and also are acquiring the readiness to use digital
technologies within its cognitive-reflexive component
thanks to the development of the ‘Self-concept’ of a pro-
fessional [22, 23].

We can say that the professional self-determination
of future specialists who acquire /T competence during
higher medical education is a continuous dynamic process
that, in the conditions of the war in Ukraine, is significantly
intensified and determines the professional development
of each applicant of such education, considering:

— Understanding the significance of IT competence for
the realization of future professional activity by a doctor
who uses digital technologies;

—Increasing the specific weight of future specialists
self-education during the formation of qualities, gaining
the experience necessary for them as future doctors;

— Acquisition of professional independence and read-
iness for future professional activity.

!

CONCLUSIONS

1. The change in the professional self-determination
priorities of future doctors, provided that they
acquire IT competence during the war, reflects the
development of the cognitive-reflexive component
of the future specialists’ readiness to use digital
technologies in their professional activities, partic-
ularly in the special conditions of life and activity in
Ukraine.

2. The acquisition by future doctors of readiness to
use digital technologies in professional activities
within the cognitive-reflexive component by im-
proving its levels and their quality, which, as part
of the research in 2022, increased by 12.0% (for
future specialists in the second year of studying)
and 17.5% (for future specialists in the second
year of studying after college graduation) com-
pared to 2018, was ensured by development the IT
competence while learning at the higher medical
education institution of Ukraine, whose education
process now is often limited by war.

3. Understanding in the realities of wartime the impor-
tance of the development of the future specialists’
readiness (within the cognitive-reflexive compo-
nent) to use digital technologies in their professional
activities and acquire IT competence for doctors’
professional activity in the special conditions of
the modern Ukrainian state is a guarantee of pro-
fessionalism in providing quality medical care to all
categories of patients in the most diverse situations
in the country that seeks peace and fights for it.
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