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INDIVIDUAL EDUCATIONAL TRAJECTORY
IN MODERN UKRAINIAN HIGHER EDUCATION
AS A TOOL FOR ADAPTABILITY TO ITS ENVIRONMENT

Abstract. The adaptability of modern education depends on a number of
technical and organizational factors, including the provision of the educational process
with computer technology, the ability of all participants in the educational process to
use cloud technologies, the readiness of the administration of higher education
institutions (HEI) to create conditions for studying students according to individual
educational trajectories. Adaptability allows HEI to compete on the market of
educational services, to maintain the level of education in the unfavorable conditions
of a prolonged pandemic and war, to change the content of disciplines in accordance
with the rapid development of science and technology. Our research demonstrated the
possibilities of predicting the success of individual educational trajectories using the
trend method, which works on the basis of the widely used Microsoft Excel office
program. The individual educational trajectories of students (separately from each
other) studying music and forming valeological competence while studying the
valeological discipline "Health Pedagogy" were analyzed. Trend forecasting, based on
the use of qualitative indicators of competencies, showed fairly accurate results (with
an error of approximately 10%), which allows us to recommend the forecasting method
for use by higher education institutions, regardless of the student's study profile. We
have also identified four conditions for ensuring the adaptability of higher education:
a large number of optional disciplines, the possibility of changing the forms of
education, the pace of learning (depending on the abilities and health of students),
crediting the results of studies in similar disciplines in other institutions of higher
education and in non-formal education. The method proposed by us for predicting the
success of training according to an individual educational trajectory can be considered
adaptive, because it allows evaluating the results of training in different specialties.
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Introduction. Adaptability of modern education is its important characteristic,
which is connected with the possibility to change the content and forms of teaching at
the demand of the time and to compete in the market of educational services. The Latin
term "adaptation” has been used in science since the 18" century at the initiative of
H. Aubert. It was first widely used in evolutionary theory to describe the ability of a
living organism to adapt to changing external conditions. The term is often used in
medical-biological scientific sources to describe the ability to compensate for the
action of pathogens without causing disease. Compensatory and adaptive reactions are
considered within the limits of normal physiology, "disruptions of compensation” —
within the limits of pathology [1]. Adaptive processes are also the subject of research
in  management, psychology, sociology, physiology, cybernetics, economics,
pedagogy, etc.

In fact, adaptability is the ability to flexibly change while maintaining one's
purpose. That is, in adaptability, there are limits to the variability of content and form.
Each branch of knowledge has its limitations. For example, modern valeological
education does not allow violating the principles of confidentiality and evidence-based
medicine [2; 3]. Adaptability is effective when it uses the principles of feedback and
measurability of the results of the activity to which it is applied. Therefore, in
education, adaptability is often considered together with the qualitative assessment of
the formation of competences [4; 5]. The principle of adaptability in Ukrainian
education was fully realized during the forced transition to distance and mixed forms
of education since the beginning of the COVID-19 pandemic and the full-scale war
with russia. An important task of adaptation was to preserve the quality of education.
In the short-term perspective, determining the impact of changing forms of education
Is carried out by determining the formation of graduates' competencies [6]. Indicators
of academic success are less informative [7], as are indicators of graduate employment.
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The adaptability of education should also fulfill the function of individualization
of learning, which is associated with the construction of an individual educational
trajectory of learning for each individual student, or at least for inclusive and gifted
students. An individual educational trajectory is of particular importance for students
of art specialties. But the analysis of the results of pedagogical research on the topic of
building individual educational trajectories reveals a significant lack of practical
recommendations, assessment methods and forecasting of individual learning
outcomes.

Analysis of literary sources. Modern education increasingly emphasizes a
personal approach to the professional training of specialists. This led to an increase in
the number of scientific studies in which the authors discuss the essence and features
of creating personal educational trajectories. A significant number of scientific works
in this field of research over the past 15 years are associated with the use of computer
(cloud) technologies [8-10]. One of the tasks of educational activity is to significantly
reduce the time needed to develop governing pedagogical influences through the use
of predictive models [11-13]. The forecasting process makes it easy to have data about
each student in the cloud (distance education sites) that does not need to be entered
additionally to perform forecast calculations. Separate educational platforms have
begun the development of forecasting tools, although the widely used Microsoft Excel
office program (USA) is already equipped with the simplest set of tools [14; 15].

The use of prediction is more traditional for modeling the educational processes
of groups of students than for personalized learning. However, at the individual level,
it is able to show the possible scenarios of individual development of competences and
determine whether it is necessary to give up the benefits of training according to a
collective program altogether [16]. The decision to switch from general group to
personalized training must be made by the student together with his mentor, and the
administration of the higher education institution (HEI) must allow training on an
individual educational trajectory and change the curriculum.
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Thus, the purpose of our research is to determine practical steps for building
individual educational trajectories of students of higher education institutions, methods
of its prediction and evaluation of the results of personalized training.

Presenting main material. An adaptive educational environment should be
flexible: contain a large number of elective disciplines, offer choices regarding the
forms of learning. The best practices of adaptive learning take into account the needs
and characteristics of each student, provide tutor (assistant) support. In our opinion, the
development of adaptive education will be facilitated by the obligation of all HEI to
consider the documented results of non-formal education of students (diplomas,
certificates), certificates of the results of studies in other HEI of Ukraine and other
countries, and to count ECTS credits without re-studying the relevant disciplines, if the
student requests it. This form of crediting results corresponds to the principle of
academic mobility of the Bologna process, supported by Ukraine [17].

The second important step of studying with an individual trajectory is the
student's right not to take the exam, if the student has, in his opinion, obtained a
sufficient number of ECTS points (more than the minimum) during the course of study.
This reduces the level of stress during study and promotes health-saving. Each teacher
should have the appropriate right to give a final grade for training without taking an
exam (credit).

The third important option of studying according to an individual educational
trajectory is the opportunity to study at one's own pace, which is important for students
who: 1) have health disabilities and are able to study only inclusively; 2) initial
knowledge, skills and abilities; 3) gifted students [6; 18].

An example of the 1% category are students who cannot walk independently and
move around with the help of crutches or a wheelchair. An example of the 2" category
are students who: a) demonstrate a lack of knowledge of anatomy, physiology, hygiene
and emergency premedical care, which should have been obtained within the school

curriculum in the disciplines “Human Biology” and “Fundamentals of Life Safety”,
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and which are necessary for training in the discipline “Health Pedagogy” [19; 20]; b)
do not have a basic musical education at the time of admission to musical HEI [21].
An example of the 3" category of students are gifted students in certain areas of
education (in exact sciences, in certain exact sciences, in humanities, in certain
humanitarian sciences, in sports, in art, in certain types of arts). Gifted students (they
start at the same level of knowledge, skills and abilities as other, ordinary students, but
achieve academic success faster than others) should not be confused with students who
have special professional training at the time of starting the study of certain relevant
disciplines. (For example, students with a medical education more easily master the
discipline "Health Pedagogy"). But the technology of changing the requirements for
the minimum and minimum levels of competence formation, described in [6], can be
applied to both those and other students.

As already mentioned, to ensure the opportunity to study according to an
individual educational trajectory, there is a sufficient number of optional disciplines
[22]. The development of the system of optional disciplines should be based on a
competency-based approach: the student should form a list of competencies at the
minimum to maximum level according to the educational level (bachelor's, master's)
and the category to which he belongs (inclusive, ordinary or gifted). Some competences
are formed at the expense of special disciplines almost entirely. For example,
valeological competence is due to the disciplines "Health Pedagogy" or "Fundamentals
of Medical Knowledge and Health-Saving”. Some competences can be formed
throughout the course of study due to the study of many disciplines. For example, the
integral competence of each specialty in accordance with the state higher education
standard. In this case, the replacement of one discipline by another is simplified,
especially if HEI has a real-time competence formation control system available to
teachers and students, as well as if the joint formation of competencies is agreed
between the HEI’s departments [5].
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To visualize a personal educational trajectory, we suggest using maps that
perform instrumental and symbolic functions. The instrumental function allows you to
adapt the environment to the interests and needs of the individual. Iconic function is a
personally significant psychological tool that helps a person perceive himself and his
actions in a new scale and context. The map acts as a generalizing tool for the
individual, because through it he can consider his place in action in a broad context
[12, p. 24]. To forecast an individual educational trajectory, it is possible to use the
trend method, the line of which can be linear or non-linear (parabolic, hyperbolic, etc.).
We will demonstrate the possibilities of forecasting and visualization of an individual
educational trajectory using the examples of musical and valeological education.

When predicting an individual educational trajectory in music education, we
used the following concepts to determine the level of general musical training:
1) musical-theoretical training; 2) possession of technical skills; 3) level of
independence. Forecasting is performed in two steps: 1) diagnostic (with control
sections); 2) prognostic. Consecutive sections with an interval of 2 weeks are provided
by a teacher or a mentor under the guidance of a teacher, which is demonstrated by the
example of student S. (Table 1). The assessment is carried out using a qualitative
method [4]. The overall score is calculated as the arithmetic mean of the corresponding
indicators.

Thus, the general level of professional (musical) competence of student S.
increased from 3.36 points out of 10 possible (slice 1) to 5.24 (slice 3), which indicates
noticeable progress in mastering elementary music theory, awareness of modern
musical culture, mastery of skills sound creation, right and left keyboards, accordion
bellows, analyzing musical text, reading text from a sheet. We noted a gradual
noticeable increase in indicators that depend on the student's abilities and level of
motivation. The obtained results were used by us to further predict the individual
educational trajectory and professional development of the future music teacher

without primary music education.
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Table 1. The mechanism of predicting the educational trajectory of future music teachers.

Criterion Indicator SliceI | Slice IT | Slice IIT
. . General awareness of modern musical culture 7.00 8.00 9.00
Mus',fr :&?ﬁretlcal Knowledge of elementary music theory 4.00 6.00 7.00
g Overall assessment 5.50 7.00 8.00
Possession of sound production skills 4.00 7.00 7.00
Possession of right and left keyboards 4.00 7.00 8.00
Possession The level of mastery of the bellows 4.00 6.00 7.00
of technical skills | Skills of independent analysis of works 3.00 5.00 5.00
Skills of practical work on a musical piece 3.00 5.00 5.00
Overall assessment 3.60 6.00 6.40
Determination of tonality of the work and size 1.00 1.00 1.00
Definition of appliqué and bellows 1.00 1.00 1.00
Level Anal)_/sis of rr_1usica| text 1.00 2.00 2.00
of independence Reading mu5|cal_ text from_a sheet _ 1.00 1.00 2.00
Work on dynamic shades, interpretation of work 1.00 1.00 1.00
Ability to independently study musical works 1.00 1.00 1.00
Overall assessment 1.00 1.17 1.33
Final assessment 3.36 4,72 5.24

Forecasting of further development was carried out using Microsoft Excel on the
basis of time series, or the sequence of changes in indicators over time. The forecast
consists in spreading (extrapolating) the data for the next time period based on the data
for the past time period. As already mentioned, the observation step is 2 weeks. The
total duration of the forecast is 4 months, divided into 8 equal intervals of 2 weeks
each. The first 3 periods are test periods, the next 5 are extrapolation periods. The trend
line (Fig. 1) is chosen as a logarithmic approximation, which well describes the value
that first rapidly increases or decreases, and then gradually stabilizes.
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Fig. 1. Predicted individual educational trajectory of student S.
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The second example of predicting an individual educational trajectory is
presented for student N. (Table 2, Fig. 2), who studied the discipline "Health
Pedagogy" at the Ukrainian Engineering and Pedagogical Academy in the 1st semester
of the 2022/2023 academic year. To assess the formation of valeological competence
and its 4 components (CC: cognitive, k; activity, a; motivational-value, mv; personal,
p) 4 sections were performed: 1% — at the beginning of training, 2" — after 1 month
from the start of studies, the 3@ — 2 months after the start of studies, the 4™ — 4 months
after the start of studies. The first three slices performed a diagnostic function, which
allowed us to make a forecast, the 4" slice allowed us to check the individual forecast.
The evaluation of the results was carried out according to the qualitative factor-
criterion model of the formation of competence, created according to the methodology
of H. Yelnykova [6]. The results were also compared with the model of maximally

formed valeological competence [5].

Table 2. The formation of valeological competence of student

% N. during the study of the valeological discipline ""Health

90 y=11x+ 30,667 Pedagogy™*, which contains a forecast and comparison with
. RT=09891 -85 the model of competence formation at the maximum level
IRE (%).
70 63 ............ 73
60 B Slice | Slice | Slice | Forecast | Slice | . .
0 u y=19,888In(x) + 40,788 | CC 1 5 3 | (linellog) | 4 aximum
1o R7=05979 k 11 14 17 23/- 21 25
a 9 9 12 14/9 19 25
30 mv 7 13 15 2417 22 25
20 p 14 18 19 2422 20 25
10 Total 41 54 63 85/73 82 100
0
0 1 2 3 4 Fig. 2. Predicted individual educational trajectory
Month of study of student N.

According to most of the calculated indicators, the result of the 4" slice was
closer to the linear trend line than to the logarithmic trend line. Therefore, it can be

concluded that the formation of valeological competence of student N. took place
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according to the pattern of linear progression, which corresponds to an intensive and
persistent learning style [23]. Thus, the method chosen by us for predicting the
individual educational trajectory allows us to predict quite accurately (within 10%
error) the academic success and opportunities for professional growth of future
graduates during their studies.

Conclusions

1. The possibility of building an individual educational trajectory of a student of
a higher education institution exists only in higher education institutions that work in
an adaptive mode.

2. The individual educational trajectory is subject to forecasting by widely
available cloud tools. Forecasting can use the data of qualitative assessment of the
formation of competencies and their components. A greater amount of data obtained at
the diagnostic stage of building an individual educational trajectory will make the
forecast of its success more accurate. The minimum number of measurements
(sections) of the diagnostic stage is three.

3. Advanced cloud technologies create favorable conditions for the
individualization of the learning process.

Prospects for further research consist in the improvement of the trend method
to increase the accuracy of the forecast of the effectiveness of student learning
according to individual educational trajectories.
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THAUBIIYAJIBHA OCBITHS TPAEKTOPIS
B CYUYACHIHN YKPAIHCBHKIH BUIIIII OCBITI
SIK IHCTPYMEHT AJAITUBHOCTI I CEPEJJOBHUIIA

AHoTamis. ATanTUBHICTh CYy4acCHO1 OCBITH 3aJIC)KUTh BiJ] HU3KH TEXHIYHUX Ta
opraHizamiiiHux (akTopiB, cepen SKUX 3a0€3MEYEeHICTh HABYAIBHOTO IMPOIIECY
KOMIT'IOTEPHOIO  TEXHIKOIO, BMIHHS BCIX YYaCHUKIB OCBITHBOTO  TPOIIECY
KOPHUCTYBATHUCSI XMAPHUMH TEXHOJIOT1SIMU, TOTOBHICTh aMIHICTpAIlii 3aKJIajiB BHUIIO]
ocBitu (3BO) cTBOproBatH yMOBHU 1Jisi HaBYaHHS CTYJICHTIB 3a 1HAMBIAYaJbHUMU
OCBITHIMU TPA€EKTOPISIMU. AJanTUBHICTh 103BoJisie 3BO KOHKypyBaTh Ha PHUHKY
OCBITHIX TMOCHYT, MIATPUMYBAaTH pPIBEHb HABYaHHSA Yy HECHPUATIMBHUX YMOBAX
TPUBAJIOIO TMAHJIEMIl Ta BiifHU, 3MIHIOBAaTH 3MICT JAUCIUIUIIH BIJMOBIHO IIBUIKOMY
PO3BUTKY HAyKd Ta TEXHOJIOTIH. Y HamoMy JOCHIIKEHHI MPOJAEMOHCTPOBaHI
MOJKJIMBOCTI MPOTHO3YBAaHHS YCHIIIHOCTI 1HAMBIAYaJIbHUX OCBITHIX TPA€EKTOPIM 3a
JOTIOMOTOK0 METOJly TPEH[IB, MpalO0YOMy Ha 0a3y HIMPOKO BXKMBAHOI O(ICHOI
nporpamu  Microsoft Excel. IlpoananizoBaHi 1HAUBIZyallbHI OCBITHI TpaeKTOpIi
CTYJIEHTIB (OKpeMO OJHa BIJ I1HINOI), SKI HABYAIOTHCA 3a MYy3WYHUM (Haxom Ta
(GOpMYIOTh BaJICOJIOTIYHY KOMIIETEHTHICTh TIiJT Yac BUBYEHHS BaJICOJIOTIYHOI
mucruturian - «[lemarorika 3mopoB’s». [IporHO3yBaHHS METOAOM TPEHIIB, IO
0a3yeThCsi Ha BUKOPUCTAaHHI KBaJIMETPUYHHUX TOKA3HUKIB KOMIETEHTHOCTEH,
MOKAa3aJI0 JIOBOJII TOYHI pe3yIbTaTH (3 moxXuOkoro nmpudim3Ho 10 %), 1110 103BOJIsI€ HAM
PEKOMEHTyBaTH METOJ] MPOTHO3YBAHHSI JJIsl BAKOPUCTAHHS 3aKJIaIaMH BHIIIOT OCBITH
HE3aJIE’)KHO BIJ MPOQUII0 HaBUYAaHHS CTYJEHTIB. TakoX MM BUIUIMIIA YOTUPU YMOBU
UIA 3a0e3IeyeHHs agallTUBHOCTI BHINOI OCBITHA: BEJMKA KUIBKICTh IUCIHUIUIIH 3a

© VYkpaiHChKa 1HKEHEPHO-TIeAaroriyHa akaaeMis
© I'O «I1Ikona aganTUBHOTO YIIPaBIIHHA COLIAIbHO-TIEIarOTTYHUMHU CUCTEMaMIU»
© Alexander Shevchenko, Ruslan Zhoga



Enextponne HaykoBe (paxoBe BUAAHHS «AJANTUBHE YIPABIIHHS: TEOPIs 1 MPAKTUKA»
Cepis «Ilenarorika» Bunyck 16 (31), 2023

BUOOPOM, MOXKJIMBICTh 3MIHIOBaTH ()OPMU HABYAHHS, TEMIT HaBYAHHS (3aJIe’KHO Bij
3M10HOCTEM Ta 3II0pPOB'S CTYACHTIB) 3apaxOBYBaHHS pe3yJbTaTiB HaBUaHHS 3a
aHAJIOTTYHUMU TUCIUIUTIHAMY B 1HIIKX 3aKJIa/1aX BUIO1 OCBITH Ta MpU HePOpMalIbHIN
OCBITi. 3ampoONOHOBaHUN HaMU METOJ| MPOTHO3YBAaHHS YCHIIIHOCTI HAaBYaHHS 3a
1HMBITyJIBHOIO OCBITHBOIO TPAEKTOPIE€I0 MOYKHA BBAKATH aJaITUBHUM, TOMY 1110 BiH
JI03BOJISIE OIIHIOBATH PE3yJIbTATH HABUAHHS 32 PI3HUMU CIEIIaTbHOCTSIMHU.

Knwuoei cnoea: npocnoszysanus, memoo mpenois, XMapHi mexHo02ii oceimu,
NnepcoHani308ane HaGUaHHsI.
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