





3 INCLUSIVENESS IN HIGHER EDUCATION OF UKRAINE:
PERCEPTION OF CULTURE, POLICIES AND PRACTICES

With this in mind, the purpose of the study is to identify the level of inclusiveness of the ed-
ucational environment in higher education institutions (HEIs) in Ukraine from the point of view of
perception and evaluation by HEI students and employees, culture, policy and practices, as well as
to reveal the main challenges and directions for improvement.

3.2 METHODOLOGY

Determination of the perception and assessment of the inclusiveness of the education-
al environment of higher education institutions in Ukraine was carried out in accordance with
the criteria of inclusiveness [30]. The standardized approach "Index of Inclusion" by T. Booth and
M. Ainscow [31] was taken as a basis. The Inclusion Index is an approach to educational devel-
opment that focuses on criteria such as culture, institutional policies, and practices that ensure
equity, diversity, and barrier-free access to quality educational services for all participants in the
educational process. The index of inclusion as a diagnostic tool helps to measure the level of inclu-
siveness in the educational environment, allowing to analyze both general and specific aspects relat-
ed to the accessibility of education, taking into account diversity, as well as creating conditions for
equal opportunities in learning and development of all participants in the educational process [32].

The tool for analyzing the inclusiveness of the educational environment in higher education
institutions (HEIs) is based on six indicators of the Index: creating a community, promoting inclu-
sive values, developing a university for everyone, organizing support and care for diversity, man-
aging the educational process and mobilizing resources. A study, conducted by A. De la Herran,
J. Paredes, D. V. Monsalve, first proposed such an approach to the assessment of inclusiveness
in universities [33]. This study is complemented by the work of C. Marquez et al., which focuses
on "Assessment of inclusion in higher education using indicators", offering a detailed analysis of the
use of indicators to assess inclusion in the educational environment [34].

The diagnostic tool "Index of Inclusion" was adapted according to the Ukrainian context and
the specifics of the two target groups of the study: students of higher education and employees
of higher education institutions (management, academic and support staff). The adaptation of the
"Index of Inclusion" questionnaire to the Ukrainian context involved taking into account the specifics
of the higher education system in Ukraine, cultural features, as well as specific challenges, faced by
participants in the educational process. The involvement of two target groups provided a study of
the perception and evaluation of the inclusiveness of the educational environment of higher educa-
tional institutions from different positions, which allowed to provide a deeper understanding of the
problem and to identify key aspects that need improvement.

Conducting a study of the perception and evaluation of the inclusiveness of the educational en-
vironment of Ukrainian higher education institutions involved a sequential data collection procedure.
Starting with the creation of a questionnaire in the Google Forms web service, the research took
into account all the necessary questions related to the inclusiveness of the educational environment.
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Clear and detailed instructions were included in the questionnaire for the participants of the two
target groups of the study, which was intended to ensure uniformity of the procedure and avoid
errors in understanding the tasks.

15 students of higher education of various specialties and courses of study and 17 employees
of higher education institutions, including administrative, teaching and support staff, were selected
for pilot testing. The participants were given detailed instructions for completing the questionnaire
and asked to provide feedback on the clarity and comprehensibility of the questions, as well as the
time, required to complete the questionnaire. The collected data were analyzed to identify possible
problems with the wording of the questions. Both quantitative and qualitative methods of analysis
were used, including open-ended comments from the participants on each question. Based on feed-
back, some changes were made to the wording of questions that caused difficulty in understanding
to ensure greater clarity, and duplicate questions were removed to reduce the overall time to
complete the questionnaire.

After making all the changes, the final version of the questionnaire was created. It included
42 questions, divided into three main sections: "Inclusive culture in HEIs", "Inclusive policies in HEIs"
and "Inclusive practices in HEIs". The Inclusive Culture dimension included statements related to
building the community (8 items) and promoting inclusive values (7 items). The Inclusive Policy di-
mension included statements about the university's openness to all (6 items) and support for diver-
sity (9 items). The Inclusive Practices indicator included statements about adaptation of curricula
and courses (4 items), engagement in learning (5 items), and availability of resources (3 items).
To evaluate the answers to these questions, a six-point Likert scale ranging from "Strongly Dis-
agree" (1) to "Strongly Agree" (6) was used. This scale facilitated a fine-grained analysis of the
levels of inclusiveness, segmented into "minimum", "acceptable" and "optimal" based on aggregate
points: the sum of points from 0 to 125 points is the minimum level; the sum of points from
126 to 209 points is acceptable; the sum of points from 210 to 252 points is optimal.

The questionnaire was distributed through various channels of communication with Ukrainian
higher education institutions, including the Ministry of Education and Science of Ukraine. Strati-
fied random sampling was used to select participants to ensure equal and fair representation of
different groups. The participants were selected based on pre-defined criteria. In order to ensure
the representativeness and objectivity of our study, two criteria were applied to the selection of
participants from among those obtaining higher education: study status (the participant must be a
student of a Ukrainian higher education institution at the time of the study, studying at a bachelor's,
master's or postgraduate level) and the geographical location of the higher education institution
(the sample must include higher education students from different regions of Ukraine in order to
cover regional peculiarities). The criteria for the selection of participants amang employees of high-
er education institutions were: staff category (management, academic and support staff), position
and work experience in higher education institutions (the sample had employees with different
work experience, from beginners to experienced employees, to analyze possible differences in the
perception of inclusiveness depending on experience).
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During the study of the perception and evaluation of the inclusiveness of the educational en-
vironment of higher education institutions, ethical standards were strictly observed to ensure the
rights and safety of the participants. This meant that before data collection began, each partici-
pant was informed about the purpose of the study, the potential use of the results, ensuring full
transparency. We have ensured confidentiality by stating that all data collected will be processed
anonymously and the results will be presented in such a way as to make it impossible to identify
individuals. In addition, the participants were given a clear understanding of their right to withdraw
from the study at any time without any consequences to themselves. In accordance with these eth-
ical principles, we also ensured that the participants gave informed consent, confirming that they
fully understood the aims of the study and agreed to the terms of participation. This approach not
only strengthened the ethical basis of our research, but also contributed to the creation of trust
and openness between the researchers and the participants, ensuring high quality and reliability of
the data collected.

The survey lasted from October to December 2023 inclusive. After completing the collection
procedure, the answers received were analyzed and saved for further scientific use. Descriptive
statistics methods were used to analyze the data obtained as a result of the study of the percep-
tion and assessment of the inclusiveness of the educational environment in Ukrainian higher edu-
cation institutions. This involved calculating mean values for quantitative data. Data visualizations,
including histograms, were also used to help illustrate the distribution of scores. This approach not
only allowed us to effectively summarize large volumes of data, but also to reveal the main trends
and problems, which contributed to a deeper understanding of the perception and assessment of
inclusiveness, and also allowed us to determine potential directions for building an inclusive educa-
tional environment.

3.3 INCLUSIVENESS IN INSTITUTIONS OF HIGHER EDUCATION THROUGH THE EYES OF
STUDENTS AND EMPLOYEES

3.31 GENERAL CHARACTERISTICS OF THE RESPONDENTS

The total number of higher education students who participated in the study is 4,436 (Table 3.1).

Year of study. Among the respondents, the largest number are persons studying at
the first (bachelor) level of higher education — 79.3 % (n = 3516), of which 1-2 years —
48.9 % (n = 2170), 3-4 years — 30.4 % (n = 1349). 19.9 % (n = 883) of the respondents
obtain a higher education at the second (master's) level and 0.8 % (34 persons) are represen-
tatives of the third (educational and scientific) level of higher education. The analysis of the edu-
cational experience of this group of respondents indicates a significant interest in the problem of
inclusion among bachelor's students who are at different stages of obtaining higher education. In
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addition, the participation of master's and postgraduate students in the survey makes it possible
to take into account the opinion regarding the evaluation of the inclusiveness of the educational
environment of higher education institutions among students of different levels of higher education.

@ Tahle 3.1 General information about the survey participants among higher education seekers

Indicator N %
Year of study 1-2 years of the first (bachelor) level of higher education 2170 48.9

3—4 year of the first (bachelor) level of higher education 1349 304

Master 883 19.9

Postgraduate 34 0.8
|dentification with A person with a disability 90 2.0
E?F;Feczfrlggﬁltg:osup A person with disorders of psychophysical development 21 0.5
(several answers A person representing ethnic minorities 20 0.3
are possible) ) ) )

A person with a low socio-economic status 73 1.6

A person with inappropriate sexual development (transgender, 19 0.4

non-binary and others)

A person who had experience of participating in military 75 1.7

conflicts or became a victim of violence

A person who has survived traumatic events or disasters 244 5.5

Migrant 105 2.4

Internally displaced person 987 22.3

A person from different geographical regions (for example, 279 6.3

rural youth)

A person belonging to sexual minorities (LGBTA+) 136 3.1

An elderly person who wants to continue his/her education 19 0.4

A person who is resuming his/her education after a long 187 4.2

break/retraining or without previous education

A person from vulnerable groups (little or no support from 176 4

family, orphan, frequent change of educational institutions,

mental health, pregnancy, lack of time to study due to the

need to earn a living by working or caring for someone)

With none 2500 56.4

Anather option 281 6.3

Identification with a vulnerable group. Among the respondents, the majority do not identify
themselves as a representative of a vulnerable category — 56.3 % (n = 2500). In the context
of this study, the part of the respondents who consider themselves to be a representative of one
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or more vulnerable categories is of particular interest — 43.7 % (n = 1936). The most repre-
sented vulnerable groups among the study participants are internally displaced persons (IDPs) —
22.3 % (n = 987). This is due to the ongoing full-scale war in Ukraine and the forced displacement
of a significant number of people (as of October 31, 2023, the number of IDPs is 3,527,731) [35].
Less pronounced groups of respondents are: persons from different geographical regions —
6.3 % (n = 279); persons who survived traumatic events or disasters — 5.5 % (n = 244);
persons resuming their education after a long break/retraining or without previous education —
4.2 % (n = 187); persons from vulnerable population groups — 4 % (n = 176); persons belonging
to sexual minorities — 3.1 % (n = 136); migrants — 2.3 % (n = 104); persons with disabilities —
2 % (n = 90). Other vulnerable groups are represented by less than 2 %, in particular: persons
with low socio-economic status — 1.6 % (n = 73); persons who had experience of participat-
ing in military conflicts or became victims of violence — 1.7 % (n = 75); persons representing
ethnic minorities — 0.5 % (n = 21); persons with disorders of psychophysical development —
0.5 % (n = 21); persons with inappropriate sexual development — 0.4 % (n = 19); elderly people
who want to continue their education — 0.4 % (n = 19). A certain part of higher education stu-
dents identify themselves as representatives of other vulnerable categories — 6.3 % (n = 281).
The analysis of the presented data indicates a significant diversity of higher education students,
involved in the research, as well as interest in the problem of inclusion among undergraduate
students and representatives of vulnerable categories. Note that despite a small number of rep-
resentatives of some vulnerable categories, taking into account their special educational needs is
the foundation of building an inclusive educational space of higher education institutions. Therefore,
it is important to take this diversity into account when formulating inclusive policies and practices,
aimed at ensuring equal and barrier-free opportunities for obtaining quality higher education.

The next target group of the study is the staff of higher education institutions. The total num-
ber of respondents of this group was 821 people (Tahle 3.2).

@ Table 3.2 General information about the survey participants among the staff of HEI

Indicator N %
1 2 3
Category HEI management 75 9.1
HEI academic staff 631 76.9
HEI support staff 115 14
Position Professor 113 13.8
Assaciate professor 340 4.4
Senior teacher 77 9.4
Teacher 50 6.1
Scientific employee & 0.4
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Continuation of Tahle 3.2

1 2 3
Assistant 45 9.5
Other HEI employees 193 23.5
Identification with A person with a disability 35 4.3
E?F;riii{;]:ﬁ]tg:sup A person with disorders of psychophysical development 1 0.1
(several answers A person representing ethnic minorities 8 1
are possible) A person with a low socio-economic status 19 2.3
A person with inappropriate sexual development (transgender, 2 0.2
non-hinary and others)
A person who had experience of participating in military 26 3.1
conflicts or became a victim of violence
A person who has survived traumatic events or disasters 88 10.3
Migrant 32 3.9
Internally displaced person 195 23.8
A person from different geographical regions (for example, 22 2.7
rural youth)
A person belonging to sexual minorities (LGBTA+) 8 1.0
An elderly person who wants to continue his/her education 10 1.2
A person who is resuming his/her education after a long 13 1.6
break/retraining or without previous education
A person from vulnerable groups (little or no support from 15 1.8
family, orphan, frequent change of educational institutions,
mental health, pregnancy, lack of time to study due to the
need to earn a living by working or caring for someone)
With none 451 54.9
Another option 49 6
Work experience  0-5 years 180 21.9
in HEl 610 years 71 86
11-20 years 213 259
21-25 years 140 171
26-30 years 77 9.4
More than 30 years 140 171
Experience in Have 322 39.2
working with per- py v o o 49 606

sons with special
educational needs
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Category of HEI employees. The target group of the personnel of HEl is represented by
three main categories: management of HEI, which is 9.1 % of the respondents (n = 75);
academic (76.9 %; n = 631) and support staff (14 %; n = 14). This variety of respondents
is important for a deep understanding of the readiness of different categories of internal stake-
holders to build an inclusive educational environment of HEls. Each of the categories of the
organizational structure of higher education institutions — "management", "academic staff" and
"support staff" — represents a separate segment that defines different job duties regarding
the provision of educational space. The "Management" category includes administrative posi-
tions at various levels of the hierarchy of higher education institutions, such as the rector,
deans, heads of structural units. Their responsibilities include strategic management, develop-
ment and monitoring of institutional policies, decision-making, work coordination and monitoring.
Academic staff includes teachers, scientists and other personnel, involved in the educational
process and scientific research. Their responsibilities include teaching, research, educational
design, graduate advising, and other academic functions. The category "support staff" includes
specialists who provide technical, administrative and other support to all participants of the
educational process.

Position. Among the respondents, quantitative indicators were distributed as follows: pro-
fessors make up 13.8 %; associate professors are the most represented group, 41.4 %; senior
teachers (9.4 %) and teachers (6.1 9%); scientific employees (0.4 %), assistants (5.5 %) and
other employees of higher education institutions (23.5 %). These data show the diversity among
the survey participants.

Identification with a vulnerable group. Among the respondents, the majority do not identify
themselves as a representative of a vulnerable category (54.9 %; n = 451). The most repre-
sented groups of participants in this survey are internally displaced persons (23.8 %; n = 195);
persons who survived traumatic events or disasters (10.3 %; n = 88); persons with disabili-
ties (4.3 %; n = 35); migrants (3.9 %; n = 32) and persons who had experience of partic-
ipating in military conflicts or became victims of violence (3.1 %; n = 26). A certain part of
the survey participants identifies themselves as a representative of other vulnerable categ-
ories (6 %; n = 49). Less than 3 % of respondents are representatives of such vulnerable
categories as: persons from different geographical regions (2.7 %; n = 22J; persons with low
socio-economic status (2.3 %; n = 19); representatives of ethnic minorities (1 %; n = 8).
The analysis of the presented data regarding the identification of respondents with different
vulnerable groups indicates the importance of taking into account the needs and experiences of
these groups when perceiving and evaluating the inclusiveness of the educational environment
of higher education institutions. Taking into account these aspects, the formation of an inclusive
culture of higher education institutions should take into account diversity and recognize the
unigueness of each participant in the educational process, contributing to the creation of such
an environment that supports diversity and equal opportunities for everyone — from students to
the management of higher education institutions.
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Professional experience. The distribution of the research participants by the length of their
professional experience in higher education institutions indicates that 21.9 % (n = 180) of people
have from O to 5 years of experience; 8.6 % (n = 71) — from 6 to 10 years; 25.9 % (n = 213) —
from 11 to 20 years; 17.1 % (n = 140) — from 21 to 25 years; 9.4 % (n = 77) are between
26 and 30 years, and 17.1 % (n = 140) have more than 30 years of professional experience in
the field of higher education. These data indicate the diversity of the length of professional experi-
ence among the study participants, which may be an important factor in analyzing the results and
generalizing the study's conclusions.

Experience in working with vulnerable groups. Analyzing data on the respondents' experience
in working with people with special educational needs, it can be determined that the vast majority
of the participants (60.6 %; n = 449) do not have such experience, while 39.2 % (n = 322) of
the participants have relevant experience. It is important to consider this context when perceiving
and evaluating the inclusiveness of an educational environment, as it may influence their percep-
tion and evaluation of an existing culture, policies and practices. The individuals who already have
relevant experience may be more aware of the needs and challenges related to the inclusion of
persons with special educational needs in the educational process. They may have a realistic view
of inclusive practices and a desire to actively contribute to the creation of an inclusive educational
environment. On the other hand, the respondents who do not have experience working with per-
sons with special educational needs may show less awareness and understanding of these needs
and challenges, be more prone to generalizations or stereotypes.

3.3.2 INCLUSIVE CULTURE OF HEIS

One of the criteria for perception and assessment of the inclusiveness of the educational envi-
ronment of a higher education institution is an inclusive culture (Tahle 3.3). This criterion reflects
cooperation and support for the values of diversity and equality, which are the basis for creating
a comfortable, safe and barrier-free educational environment, in which everyone feels included,
accepted and valued regardless of their characteristics.

The first indicator of this criterion — community for cooperation — is focused on the actions
of community members that contribute to the involvement of everyone in the process of active
interaction. Analyzing this indicator, it is possible to notice certain trends regarding the perception
and evaluation of the community for cooperation by different target groups. On the one hand,
the majority of the higher education students (70.1 %) and management, academic and support
staff (71.5 %) believe that their HEls have reached an optimal level in creating a collaborative
community, which is a positive signal of positive perception and evaluation of the inclusiveness of
the educational environment. This shows that the higher education community is ready to take
into account the diversity and needs of its members (including vulnerable categories) on the basis
of mutual understanding and the realization of equality in access to quality educational services.

92



3 INCLUSIVENESS IN HIGHER EDUCATION OF UKRAINE:
PERCEPTION OF CULTURE, POLICIES AND PRACTICES

At the same time, the presence of acceptable and minimum levels is a cause for concern. Thus,
25.2 % of the higher education students and 24.5 % of the higher education employees feel that
their higher education institutions embody this aspect of inclusiveness at an acceptable level. Even
more alarming is that a certain number of respondents of both target groups perceive and value
HEls as a community for cooperation at a minimal level: 4.7 % and 4 % for the higher education
students and the management, academic and support staff, respectively. This indicates a low
level of trust and limited interaction, and also indicates a lack of communication and mutual under-
standing between the participants of the educational process. In the case when the community
is perceived as an unfavorable educational environment for cooperation, it is worth talking about
non-transparency or insufficient openness for the participation of all participants in the educational
process, as well as the use of ineffective mechanisms for attracting internal stakeholders (stu-
dents of higher education, academic and support staff) to participation and cooperation.

® Tahle 3.3 Perception and assessment of the inclusive culture of HEIs by the target groups of the study

Indicators by the criterion "Inclusive culture"

Level Target groups g:""; n':::;ttguf:r Inclusive values
% N % N
Optimal Higher education students 70.1 3109 73.7 3271
HEI employees 71.5 587 76.6 629
Acceptable Higher education students 25.2 1117 21.4 949
HEI employees 24.5 201 20 164
Minimal Higher education students 4.7 210 49 216
HEI employees 4 B3 3.4 28

That is, the obtained data indicate that a certain part of Ukrainian HEIs still has difficulties in
creating and maintaining such cooperation among the university community, in which diversity and
cooperation between different participants of the educational process, in particular vulnerable
ones, is the norm. This situation may be related to systemic problems, general culture, lack of
resources or inadequate understanding of the importance of inclusion in higher education.

The existence of certain differences in perception and evaluation between higher education
students and management, academic and support staff is also an important aspect. On the one
hand, this is a reflection of the difference in experience and expectations, because higher educa-
tion students may, to some extent, be less aware of the efforts, implemented at the institutional
level to ensure the inclusiveness of the educational environment. On the other hand, management,
academic and support staff, who are directly or indirectly involved in the management and organi-
zational activities of HEls, may have a more optimistic view of the overall situation.
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The obtained data indicate the need to focus the efforts of higher education institutions on
raising the level of awareness and active involvement to the development of an inclusive educational
environment based on the cooperation of all participants of the educational process. This may
include holding information events, as well as creating more open and accessible communication
channels between different groups of participants in the educational process with the mandatory
involvement of representatives of various vulnerable groups.

The next indicator of the "inclusive culture" criterion is inclusive values that serve as the
foundation for creating an educational environment, in which everyone can feel valued and includ-
ed, regardless of their characteristics or differences. Inclusive values should not just be declared
by higher education institutions, but also reflected in real actions — from teaching methods,
approaches to learning and assessment, to cultural activities, as well as in administrative pro-
cesses. This allows for the integration of inclusive values into the culture of HEls in such a way
that every member of the community has the opportunity and takes responsibility for partici-
pating in their implementation by creating mechanisms to involve stakeholders in the process of
supporting inclusion.

The analysis of the obtained results regarding the perception and assessment of inclusive
values in Ukrainian higher education institutions indicates certain trends between higher education
students and management, academic and support staff of higher education institutions. Thus,
73.7 % of the higher education students and 76.6 % of the management, academic and support
staff believe that their HEls actively spread inclusive values at an optimal level. These indicators
are quite close, which may indicate the general recognition and nurturing of inclusive values in the
educational environment of higher education institutions.

2.4 % of the higher education students and 20 % of the management, academic and support
staff believe that inclusive values are implemented at an acceptable level, that is, inclusive values
are generally accepted in the educational environment, but their implementation and impact on the
real educational experience of the participants of the educational process does not always corre-
spond expectations Such similarities may indicate the same challenges both groups face in creating
a culture that supports diversity and equality in the pursuit of quality higher education.

At the same time, 4.9 % of the higher education students and 3.4 % of the management,
academic and support staff are convinced that the spread of inclusive values in the educational
environment of higher education institutions is at a minimal level. This indicates that inclusive values
are not properly implemented in the educational space of higher education institutions. Such views
on the part of students of higher education and management, academic and support staff can be an
important signal about the level of readiness of HEls to create an inclusive educational environment,
i.e. indicate that individual HEIs do not take concrete measures to implement inclusive values, such
as staff training, creation of adaptive programs and resources for various needs of higher education
seekers, in particular vulnerable categories.

A certain difference in evaluations of inclusive values in the educational space of higher edu-
cation institutions between the two target groups may reflect the difference in perspectives or
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experiences between these two groups. Students of higher education, who are direct participants
in the educational process, may have a more optimistic vision of these processes, while manage-
ment, academic and support staff, often involved in the development and fulfilment of institutional
policies, may be more critical as to the implementation of inclusive values in accordance with Euro-
pean standards and national strategies of inclusive education. In general, the fairly high scores of
both groups testify to the successful implementation of inclusive values in the majority of Ukrainian
higher education institutions. However, the existing difference in perception at the minimum and
acceptable levels indicates the need for additional efforts to ensure the same understanding and
implementation of inclusive values among all members of the HEI community.

Analyzing the criterion "inclusive culture" in Ukrainian higher education institutions (Fig. 3.1),
the following general conclusions can be drawn. Both target groups of the study perceive and eval-
uate inclusive culture as optimal, recognizing it as a fundamental basis for creating a comfortable
and barrier-free educational environment for all participants of the educational process, in partic-
ular vulnerable categories. The existing inclusive culture in Ukrainian higher education institutions
is assessed as supporting diversity through promation, understanding and creating conditions for
equality between representatives of different groups of participants in the educational process. It
also involves creating a community where higher education providers, management, academic and
support staff interact and collaborate effectively to ensure the quality of higher education.

Culture 3.7%
HEl staff | 741 % | 22.3% | [ |
4.8%
Students | 71.9% | 23.3% | [ |

O Optimal O Acceptable O Minimal

O Fig. 3.1 Perception and assessment of inclusive culture in Ukrainian HEIs by
the different target groups

At the same time, the existence of minimum and acceptable levels requires a more detailed
analysis. This necessity is caused by the fact that an inclusive culture provides equal and barrier-
free opportunities for every participant in the educational process, so focusing on the majority
contradicts the very essence of inclusion. According to the results of the research of various tar-
get groups, the general picture indicates a sufficiently favorable educational environment of higher
education institutions, where a culture of acceptance and respect for diversity prevails, conditions
have been created for the inclusion of all groups in the educational process on equal rights.
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Summarizing the presented results, it is worth emphasizing that different views may be the
result of different management approaches regarding the openness of HEls for different groups of
participants in the educational process, educational practices, and cultural aspects, which indicates
the importance of implementing better inclusive practices that are already available in certain HEls,
and systemic measures to support the inclusiveness of the educational environment of Ukrainian
higher education institutions through the implementation of European standards for the formation
of an inclusive culture in the educational space. This will help to form an inclusive culture in the
educational space and ensure equal opportunities for all students of higher education and other
participants in the educational process.

3.3.3 INCLUSIVE POLICY OF HEI

The next criterion for perception and assessment of the inclusiveness of the educational
environment of a higher education institution is the inclusive institutional policy (Table 3.4). In-
clusive institutional policies in universities are a key element in creating an environment that
promotes equality, accessibility and diversity. Let's consider in more detail the two main indicators
of this criterion.

@ Tahle 3.4 Perception and evaluation of the inclusive policy of HEI by the target groups of the study

Indicators by the criterion "inclusive policy"

University openness for

Level Target groups everyone Diversity support
% N % N
Optimal Higher education students 67.3 2986 68.3 3034
HEI employees 65.8 540 58.9 484
Acceptable Higher education students 26.2 1152 259 1145
HEI employees 28.7 236 30.0 246
Minimal Higher education students 6.5 288 5.8 257
HEI employees 2.9 45 11.1 91

The university openness for everyone means creating conditions, under which every participant
in the educational process has equal access to educational and scientific resources, opportuni-
ties for professional development, training and research [2]. This implies the existence of a legal
framework that protects the rights and interests of all participants in the educational process and
prevents discrimination. The effective implementation of such an approach requires not only the
formation of relevant norms and rules, but also the monitoring of their compliance.
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The analysis of the obtained data according to the indicator "openness of higher education
institutions for everyone" in the context of inclusive institutional policy in Ukrainian higher education
institutions indicates that 67.3 % of the higher education students and 65.8 % of the manage-
ment, academic and support staff believe that the regulatory and legal framework allows to regu-
late the issue of ensuring the openness of HEIls, the provision of high-quality educational services
at the optimal level. This indicates a general positive perception of the formal procedures of higher
educational institutions, which determine the algorithm of actions to support the diversity and
inclusiveness of the educational environment. At the acceptable level, the assessment of readiness
is slightly different: 26.2 % of the higher education students and 28.7 % of the management,
academic and support staff believe that the existing institutional policy of higher education partially
meets the standards of openness. These data indicate that despite certain steps towards the
openness of the educational environment for all, there are still some gaps that need attention. At
a minimal, the difference between the perceptions of the higher education students (6.5 %) and
the management, academic and support staff (5.5 %) is small. This may indicate that some higher
education institutions still have significant difficulties in implementing effective inclusive institution-
al policies that would ensure equal opportunities and access to quality educational services for all,
including vulnerable categories of higher education students.

The obtained data indicate that a significant number of Ukrainian higher education institutions
are taking significant steps in the direction of regulating an inclusive educational environment on a
regulatory and legal basis, however, the issue of regulating the accessibility and openness of the
educational environment for all participants in the educational process, in particular vulnerable
categories, remains an urgent task.

The next indicator of the "inclusive institutional policy" criterion is diversity support. This indi-
cator includes the development and implementation of programs and strategies, aimed at meeting
the educational needs of higher education seekers from among representatives of various vulner-
able groups. This also includes the provision of special methodological materials, psychological and
social support, the establishment of a mentoring system and other measures that help attract
higher education seekers with different educational needs and capabilities to the academic life
of the university.

The analysis of the received data according to this indicator demonstrates a significant differ-
ence in the perception and assessment of this aspect between the different target groups. Among
the students of higher education, 68.3 % believe that support for diversity is at an optimal level,
which indicates their general satisfaction with legal regulation, measures and initiatives of higher
education institutions, aimed at supporting students of higher education with special educational
needs. At an acceptable level, 25.9 % of the higher education students feel that their higher edu-
cation institutions have reached this standard, and 5.8 % believe that legal regulation of diversity
support is at a minimal level.

Among the management, academic and support staff, only 58.9 % believe that the legal regu-
lation of this issue is at an optimal level, while 30 % and 11.1 % believe that it is at an acceptable
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and minimum level, respectively. This assessment is lower than among higher education students,
and to some extent indicates a more critical attitude of the staff of higher education institutions to
the existing regulatory and legal framework on inclusion issues. This may also indicate that higher
education students are less involved in the formal procedures that regulate the educational process.
At the same time, management, academic and support staff must perform their professional func-
tions within the limits, set by the regulatory framework of higher education institutions, where the
algorithm and sequence of supporting the diversity of participants in the educational process must
be clearly defined. That is why, they can be more aware of the challenges and disadvantages that
exist in this matter.

Analyzing the average indicators according to the "inclusive policy" criterion (Fig. 3.2), the
following conclusions can be drawn. The general trend is a relatively high level of satisfaction with
the existing institutional policy of higher education institutions on inclusion. Both target groups
of the study mostly perceive and evaluate the inclusive policy as optimal, recognizing the impor-
tance of a well-defined regulatory framework of higher education, which regulates and defines the
algorithm for ensuring openness and supporting diversity in the educational space. The existing
inclusive policy of HEls is assessed as having clearly defined procedures to support diversity and
equality in access to quality educational services. Both groups recognize the significant efforts,
made by HEIs to support higher education students with special educational needs, which includes
social, psychological, methodological support and the formation of individual educational plans.
At the same time, it is important to pay attention to the difference in perception and evalua-
tion by the different target groups in order to ensure a more holistic and effective approach
to building an inclusive educational environment of HEls. Higher education students are more
satisfied with existing institutional policies, while management, academic and support staff have
a critical attitude, because this target group believes that higher education institutions have
achieved less success and have gaps in legal regulation of openness and support of diversity in the
educational environment.

) Policy 8.3%
HEIstaff| 62.3 % | 29.4 % | [ |
6.2 %

Students| 67.8% | 26 % | [ |

O Optimal [ Acceptable O Minimal

O Fig. 3.2 Perception and assessment of inclusive policy in Ukrainian HEls by
the different target groups
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The obtained results also indicate certain difficulties and challenges regarding the inclusive
policy of higher education, in particular the ambiguity and insufficiency of the regulatory framework,
as well as the criteria for ensuring the openness and accessibility of quality education for different
categories of applicants; insufficient resources and support for participants in the educational
process (in particular, social, psychological and methodical); lack of a unified approach to motivating
staff to work with vulnerable categories of higher education seekers; the need to strengthen coop-
eration with external stakeholders; the need to develop institutional standards and specify inclusion
mechanisms to ensure equal conditions for all applicants, taking into account their individual needs
and capabilities.

In the conditions of the ongoing war in Ukraine, many higher education institutions have
switched to an online education format, which introduces additional challenges to the existing insti-
tutional policy. This creates a need to adapt the legal framework to the diversity of the contingent
and the availability of quality education. Both qualitative and quantitative expansion of representa-
tives of vulnerable categories of participants in the educational process (both among applicants and
among the staff of higher education institutions), such as internally displaced persons, migrants,
persons who have experienced trauma or loss, require special attention and support. This poses
the task of adapting the existing institutional policy to the new realities. There is also a need for a
more holistic approach to the clear definition in the legal framework of issues related to inclusive
education, in particular the regulation of social, psychological and methodical support, as well as
the promoation of mutual understanding between different groups of participants in the educational
process, in particular the involvement of vulnerable categories.

The implementation of an inclusive institutional policy requires the coordinated work of all
structural divisions of the university, from management to teaching staff and student organi-
zations. It is important to create mechanisms for feedback and monitoring the effectiveness of
implemented measures. An urgent task for Ukrainian higher education institutions is also to create
or support the activities of specialized services/departments/centers that will purposefully take
care of the issue of supporting participants in the educational process from among vulnerable cat-
egories, as well as establishing effective cooperation with inclusive resource centers and external
organizations, which can contribute to strengthening inclusive practices and ensuring equal access
to quality educational services. In addition, an important aspect is the question of material and
moral motivation of the staff of higher education institutions to work with students with special
educational needs. Effective implementation of an inclusive policy depends on readiness and interest
in the development and implementation of adapted educational programs, training courses and
methods. All this requires a systematic approach and constant adaptation of educational strategies
and institutional policies, as well as appropriate resource provision.

In general, there is a high level of awareness of the importance of inclusive palicies in Ukrainian
higher education institutions, although significant challenges remain, especially in the context of the
ongoing full-scale war and changes in socio-economic conditions. At the same time, the obtained
results cause some concern and emphasize the need for further improvement of the inclusive
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institutional policy of higher education institutions to provide quality educational services to various
groups of higher education seekers, particularly vulnerable categories. Special attention should be
paid to the adaptation and expansion of the inclusive policy, which should be flexible and meet the
new challenges and needs of all participants in the educational process in order to build an inclusive
educational environment.

3.3.4 INCLUSIVE PRACTICES OF HEI

The third criterion for perception and evaluation of the inclusiveness of the education-
al environment of a higher education institution is inclusive practices. This criterion covers
three main indicators: adaptation of educational programs, involvement in education and

resources (Table 3.5).

® Tahle 3.5 Perception and evaluation of the inclusive practices of HEI by the target groups of the study

Indicators hy the criterion "Inclusive practices"

Level Target groups 2::5::;;::I°f L':i‘::ﬂ::i'::m in Resources
programs
% N % N % N
Optimal Higher education students 70.5 3129 73.2 3245 70 3108
HEI employees 68.5 562 77 632 50.8 416
Acceptable  Higher education students 23.1 1026 21.7 966 23.8 1054
HEIl employees 25.4 209 19.1 157 32.6 268
Minimal Higher education students 6.4 281 5.1 225 6.2 274
HEIl employees 6.1 50 39 32 16.6 137

The first indicator, the adaptation of educational programs, focuses on ensuring the avail-
ability and involvement of all higher education seekers in mastering educational programs. This
includes the flexibility of educational plans, courses, teaching and learning methods, and assess-
ment to accommodate the different educational needs of higher education seekers, including
those with special educational needs or reduced mobility. Effective adaptation ensures that
no student experiences barriers in access to education and opportunities for obtaining quality
higher education.

The obtained results indicate that the majority of both target groups, 70.5 % of the higher
education students and 68.5 % of the management, academic and support staff of higher ed-
ucation institutions, believe that the adaptation of educational programs is at an optimal level.
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This indicates the successful implementation of inclusive practices in the educational process
to take into account the various needs of those seeking higher education. Despite the gener-
ally shared perception of the effectiveness of the adaptation of educational programs, a slight
difference to some extent indicates a more critical vision of the adaptation processes based on
the professional experience and understanding of educational processes. 23.1 % of the higher
education applicants and 25.4 % of the management, academic and support staff of higher
education institutions believe that the adaptation of educational programs is at an acceptable
level. This assessment may indicate the presence of certain shortcomings or barriers in taking
into account the needs and opportunities of higher education seekers from among vulnerable cat-
egories. Less represented is the group of respondents, 6.4 % of the higher education students
and 6.1 % of the management, academic and support staff, who believe that the adaptation
of educational programs takes place at a minimal level. This indicates significant difficulties re-
garding the integration of inclusive practices and the availability of educational services in such
educational programs.

Despite the generally positive perception and assessment of the adaptation of educational
programs, certain challenges, associated with insufficient flexibility and consideration of the
various educational needs of all students, especially from among vulnerable categories, point to
the need to adapt educational and methodological materials and teaching and learning methods
to new conditions, especially for students who have experienced trauma or loss, migrants and
internally displaced persons, as well as persons with disabilities and psychophysical disorders,
which is one of the key tasks for the HEI community. In general, the obtained results testify to
the significant progress of Ukrainian HEIs and the need to continue efforts to further improve
inclusive practices.

The second indicator — involvement in education — evaluates the effectiveness of involve-
ment of all higher education students in the educational process. This applies not only to the
physical availability of classrooms and educational materials, but also to the creation of a psy-
chologically comfortable environment where every student feels valued and able to influence the
educational process.

The vast majority of the higher education students (73.2 %) and even more among the rep-
resentatives of management, academic and support staff (77 %) believe that involvement in ed-
ucation is at an optimal level. This indicates the effective involvement of higher education seekers
in the educational process, which takes into account individual capabilities and needs. The higher
percentage of HEl academic staff who believes that involvement in education is optimal may be due
to their role in the implementation of curricula and teaching and learning methods, so they may
have a mare positive view of the effectiveness of their work or a broader view of the efforts made
in general. At an acceptable level, 21.7 % of the higher education students and 19.1 % of the
management, academic and support staff feel that involvement in education is sufficient, but not
optimal. This may indicate the presence of certain limitations or deficiencies in the teaching and
learning of students with special educational needs. 5.1 % of the higher education applicants and
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3.9 % of the management, academic and support staff believe that involvement in education is at
a minimal level, which indicates significant challenges in the organization and implementation of an
inclusive approach in teaching and learning.

Despite the generally positive perception and high appreciation of involvement in education,
there are some challenges, especially in the context of online learning, the ongoing full-scale war.
The need to adapt approaches to learning to take into account the educational needs of vulnerable
categories of students requires further development of inclusive practices. A certain difference in
the percentage distribution between the two target groups allows to conclude that the students
of higher education more critically evaluate the available educational experience and interaction
with the academic staff, because they directly experience the consequences of involvement (for
example, the feeling of isolation, insufficient support or lack of individual approach). The obtained
data indicate the importance of continuing and improving the involvement of students in education
in Ukrainian higher education institutions, with a special emphasis on adaptation to the needs of
various groups of higher education seekers.

The third indicator is resources to support an inclusive educational environment. This includes
funding, the use of human resources (for example, training teachers in inclusive methods), as well
as material resources (for example, the availability of specialized equipment for higher education
students with special needs).

70 % of the higher education seekers believe that access to educational resources is at an op-
timal level, compared to 50.8 % of the management, academic and support staff of higher educa-
tion institutions. This discrepancy is significant and may be due to the difference in perception and
expectations between the two target groups. While higher education learners evaluate resources
in terms of their immediate availability and usefulness to their educational experience, they may lack
a full understanding of what resources they have access to under ideal conditions. While higher ed-
ucation workers more critically determine the resources they need to implement inclusive practices
in the educational process when interacting with various groups of higher education seekers, par-
ticularly vulnerable categories. At the same time, the staff evaluates resources more objectively,
taking into account the quality, quantity and long-term sustainability of these resources.

23.8 % of the higher education students and 32.8 % of the management, academic and sup-
port staff define the presence and availability of the necessary resources for the implementation of
inclusive practices as acceptable. This difference may reflect greater awareness among academic
staff of the necessary resources for inclusive education.

6.2 % of the higher education seekers and 16.6 % of the management, academic and support
staff of higher education institutions believe that access to resources is at a minimal level. This
significant difference may indicate that staff is more aware of resource constraints at some uni-
versities, particularly in the context of financial or other constraints.

In the context of building an inclusive educational environment, the difference in perception and
assessment of the availability and accessibility of resources necessary for the implementation of in-
clusive practices is of particular concern. This is a testament to the existing challenges in ensuring
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equal access to resources, such as special technical aids, assistive technologies, physical campus
accessibility and accessible digital content. This indicates the need to improve the resource bhase of
higher education institutions, especially to ensure quality higher education for vulnerable categories
of higher education seekers.

Analyzing the obtained results according to the "inclusive practices" criterion, the following
general conclusions, difficulties and challenges can be identified. Both target groups of the study
perceive and evaluate inclusive practices as optimal (Fig. 3.3). The general trend is a positive
perception of the existing practice of adapting educational programs, training courses, and teach-
ing-methodical materials to the special educational needs of various groups of higher education
seekers. This shows the flexibility and willingness of higher education institutions to provide bar-
rier-free access to quality educational services. An inclusive way of learning, aimed at involving all
students and guaranteeing equal access to educational opportunities, shows the desire to create
a favorable educational environment for everyone. In addition, the effective allocation and use of
resources, both financial and material, helps ensure support for all students, regardless of their
diversity, affirming the commitment to an inclusive educational environment.

@ Practice 8.9 %
HEI staff| 65.4 % | 25.7 % | [ |
5.9 %

Students| 712% | 22.9% | [ |

O Optimal [ Acceptable O Minimal

O Fig. 3.3 Perception and assessment of inclusive practices in Ukrainian HEls by
the different target groups

At the same time, the presence of acceptable and minimal levels requires a more detailed anal-
ysis, as it may indicate certain systemic problems. In particular, there are challenges, associated
with ensuring equal access to education for those seeking higher education, who require specialized
resources to receive quality educational services. Despite the fact that most students of higher
education are satisfied with the availability of resources, employees of higher education institutions
often point to existing limitations. This indicates the need to improve the material and technical
base, especially in terms of physical accessibility of campuses and digital content.

One of the main challenges is limited funding, which affects the ability of HEls to provide
the necessary resources and ensure the availability of adaptive technologies. Another import-
ant aspect is the education and training of academic and support staff to ensure the effective
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implementation of inclusive teaching and learning methods, as well as the effective adaptation of
educational programs, training courses and teaching-methodical materials, taking into account the
special educational needs of different groups of higher education seekers, in particular represen-
tatives of vulnerable categories.

In addition, the COVID-19 pandemic and the full-scale war in Ukraine caused additional chal-
lenges, requiring rapid adaptation to online format and ensuring the availability of educational
and methodological materials for all categories of students [36, 37]. It is important to pay
special attention to the needs of higher education students, affected by war, internally displaced
persons, migrants and other vulnerable groups. It is also important to provide effective psycho-
logical support for all participants in the educational process who are experiencing war-related
stress and trauma.

3.3.5 CHALLENGES AND RECOMMENDATIONS FOR IMPROVING THE INCLUSIVENESS OF THE
EDUCATIONAL ENVIRONMENT OF HEIS

The development of an inclusive educational space in Ukrainian higher education institutions
requires an integrated approach that includes all aspects — from culture and policies to educational
programs and resource availability [29]. This is a difficult and complex task that requires deep
rethinking and open dialogue between all stakeholders to understand current needs and expec-
tations [28]. The obtained results of the study indicate the presence of challenges regarding the
development of an inclusive educational environment, in particular:

— the ambiguity and inadequacy of the regulatory framework of higher education institutions
regarding the criteria for ensuring the openness and accessibility of quality education for various
categories of higher education seekers, the lack of clearly defined roles and responsibilities of
academic and support staff in the context of inclusive education, including responsibility for the
implementation of inclusive approaches and methods based on clear European and national inclu-
sion standards;

— insufficient resources and support for participants in the educational process (in particular,
social, psychological and methodical);

— the need to establish effective cooperation with inclusive resource centers and external or-
ganizations to promote the strengthening of inclusive practices and ensure equal access to quality
educational services;

— the need to develop institutional standards and specify inclusion mechanisms to ensure
the same conditions for all applicants, taking into account their individual needs and capabilities,
as well as monitoring procedures for meeting the special educational needs of applicants of
higher education from among vulnerable categories, which requires a systematic approach and
constant adaptation of educational strategies and institutional policy, as well as appropriate
resource provision;
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— the need to organize the activities of specialized services/departments/centers that will pur-
posefully take care of the issue of supporting participants in the educational process from among
vulnerable categories;

— insufficient infrastructure and limited resources, which are necessary to ensure the avail-
ability of educational opportunities for various groups of students, as well as limited funding for
adaptation of educational institutions, provision of special equipment, and training of personnel;

— lack of teaching and methodical materials that take into account the special educational
needs of certain vulnerable groups of participants in the educational process;

— insufficient level of professional training of academic and support staff on issues of inclusion
in higher education, as well as systematic psychological and methodical support;

— insufficient level of adaptation of educational programs and methods of teaching and learning
to the special educational needs of students from vulnerable categories, especially in the context of
online learning, which became especially relevant during the pandemic and full-scale war in Ukraing;

— lack of active involvement of higher education seekers from among vulnerable categories in
decision-making processes and the development of inclusive university policies;

— lack of a unified approach to motivating staff to work with vulnerable categories of higher
education seekers.

The inclusiveness of the educational environment is not a one-time initiative, but a long-term
process that requires constant monitoring, evaluation and adaptation to new challenges [3, 5].
Therefore, for the successful implementation of inclusive practices in Ukrainian higher education
institutions, it is necessary to approach the solution of the above-mentioned challenges in a com-
prehensive manner. On the basis of the conducted study of the problem, certain recommendations
can be formulated, focused on three key areas: inclusive culture, inclusive institutional policy, and
inclusive practices, systematized in Tahle 3.6.

The application of these recommendations requires all participants in the educational process
to be ready for changes, open to new ideas, and actively participate in creating an inclusive edu-
cational environment.

@ Tahle 3.6 Recommendations for overcoming challenges in the context of building an inclusive educational
environment of HEls

Direction name  Recommendation focus Recommendation content

1 2 3

Inclusive culture  Increasing of awareness and Development and implementation of comprehensive
commitment to inclusion training programs for all participants in the

educational process, including students of higher
education, teachers, and administrative staff, to
increase awareness of inclusive values and practices.
Creating an educational environment where diversity
is valued as a key resource for quality higher
education
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Continuation of Tahle 3.6

1 2

Promotion of open dialogue

Inclusive policy Development and implemen-
tation of inclusive institutional

policy

Provision of resource support

Adaptation of educational
programs and methods

Inclusive prac-
tices

Support and supervision

Cooperation with inclusive
resource centers and public
organizations

Creation of a platform for discussion of inclusion and
diversity issues, including round tables, seminars and
forums, so that all participants in the educational
process can express their opinions and share
experiences

Development and systematic updating of institu-
tional regulatory documents taking into account
international standards and the specifics of the
Ukrainian context, which transparently and clearly
define and regulate the principles of accessibility,
equality and diversity, as well as the mechanisms of
their implementation

Provision of adequate funding and resources for the
implementation of inclusive initiatives.

Creation of organizational and financial conditions for
proper equipment of educational premises, access to
assistive technologies, etc.

Development of flexible curricula and programs that
take into account the individual educational needs of
students of higher education.

Providing teachers with access to educational
resources and methodological materials that will help
adapt teaching methods to ensure the inclusiveness
of the educational process

Creation of effective mechanisms for supporting
participants in the educational process, in particular
from among vulnerable groups, including psychologi-
cal and social support, mentoring and counseling.
Development of mechanisms for implementation and
realization of permanent supervision and professional
development of teachers in the field of inclusive
education

Establishment of partnership relations with external
organizations will allow the exchange of experience,
resources and best practices in the field of inclusive
education

THE ROLE OF INCLUSIVE HIGHER EDUCATION IN PROMOTING SUSTAINABLE DEVELOPMENT

Inclusive higher education is key not only to achieving equity in education, it also plays a
significant role in the broader spectrum of sustainable development. The Sustainable Develop-
ment Goals (SDGs), in particular SDG 4, which aims for inclusive and equitable quality education,
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set a global agenda that integrates inclusiveness into the core of education strategies. In
Ukraine, amid challenges, including the ongoing war, the need for an inclusive educational envi-
ronment becomes even more critical, serving as a catalyst for societal resilience and sustain-
able development.

The connection between inclusive higher education and sustainable development is deep and
multifaceted. By developing an educational culture that values diversity and implements inclu-
sive policies and practices, higher education institutions (HEIs) make a direct contribution to the
achievement of several SDGs.

SOCIAL SUSTAINABILITY THROUGH INCLUSIVE CULTURE

An inclusive educational environment serves as a major catalyst for societal transformation
by breaking down barriers, promoting gender equality, and empowering marginalized communities.
By developing comprehensive curricula that raise awareness and embrace inclusive values, insti-
tutions of higher education contribute to the formation of a community that not only respects but
actively supports the rights of all people. This engagement with inclusiveness directly supports the
goal of reduced inequality (SDG 10), ensuring that no one is left behind in the pursuit of education
and opportunity.

This commitment to inclusiveness is vital to fostering social cohesion and peace, especially
in conflict-affected regions like Ukraine. Educational institutions that promote inclusiveness can
become microcosms of peace and understanding, teaching the next generation the values of toler-
ance and cooperation. Such efforts in education are aligned with SDG 16, which aims to promote
peaceful and inclusive societies for sustainable development, ensure access to justice for all and
build effective, accountable institutions at all levels.

In addition, the integration of inclusive practices into the curriculum and structure of the
educational community supports sustainable urbanization as envisioned by SDG 11. This goal not
only seeks to make cities and settlements inclusive, safe, supportable and sustainable, but also
emphasizes opportunities for all, including access to hasic services, energy, housing, transport,
etc. Inclusive universities and colleges contribute to this goal by fostering an environment where
diverse ideas and cultures converge, fostering a broader cultural acceptance that can extend to
urban infrastructure.

In addition, these efforts resonate with SDG 5, which emphasizes achieving gender equality
and empowering all women and girls. Inclusive educational practices that promote gender equality
can challenge and change traditional stereotypes and barriers that women and girls face, both in
and outside of academia.

By embedding these SDG-aligned values at the care of their mission, higher education institu-
tions not only play a key role in advocating and realizing these global goals, but also in shaping a fu-
ture where social sustainability is a reality for all. This increased focus on inclusiveness in education
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is critical not only for training skilled professionals, but also for nurturing responsible global citizens
who can make significant contributions to the world's sustainable development.

ECONOMIC SUSTAINABILITY THROUGH INCLUSIVE POLICIES

Developing clear and accountable policies that ensure equal access for all should be a top
priority for higher education institutions aiming to promate economic sustainability. By institution-
alizing the principles of equality and non-discrimination, universities create a more inclusive and
fair academic environment. This inclusiveness extends beyond the campus, encouraging a more
diverse economic landscape where people of all backgrounds have the opportunity to contribute
economically and thrive. Such strategies directly contribute to the achievement of SDG 8, which
promotes sustainable, inclusive and stable economic growth, full and productive employment and
decent work for all.

Adequate funding and facilities are crucial to making education accessible to all. Ensuring that
educational resources, such as libraries, laboratories and classrooms, are well equipped and ac-
cessible to people with disabilities, for example, removes physical and socio-economic barriers to
learning. Such access is not only a matter of equity, but also enhances the potential for all students
to participate fully in the globalized world after graduation.

In addition, inclusive higher education policies play an important role in supporting SDG 1,
which aims to eradicate poverty in all its forms. Education is a powerful tool in the fight against
poverty, providing people with the skills and knowledge they need to improve their living conditions
and economic opportunities. An inclusive education policy ensures that this tool is available to all,
regardless of their economic status, thus increasing the potential for economic upliftment for wider
sections of society.

These policies are also aligned with SDG 10, which aims to reduce inequality within and be-
tween countries. By fostering an inclusive learning environment, institutions of higher education
help level the playing field by offering every student, regardless of socioeconomic status, a fair
chance to succeed. This approach not only supports internal equality, but also contributes to a
more balanced global economic landscape.

In addition, by promoting an inclusive labor market, higher education institutions contribute to
the achievement of SDG 9, which focuses on building sustainable infrastructure, promoting inclu-
sive and stable industrialization and innovation. Graduates of universities that base their policies
on creating an inclusive educational environment are more likely to promote the values of diversity
and inclusion in the workplace, stimulating more creative and innovative economic activity that is
sustainable and broad-based.

By building inclusive palicies into their operational structure, higher education institutions are
laying a strong foundation for economic sustainability. These policies not only provide immediate
benefits for students and staff, but also make a significant contribution to the wider economic
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fabric of the societies, in which they operate, contributing to progress towards many of the Sus-
tainable Development Goals.

ENVIRONMENTAL SUSTAINABILITY THROUGH INCLUSIVE PRACTICES

Inclusive practices in higher education that focus on environmental sustainability play an import-
ant role in shaping a new generation of environmentally conscious leaders. By integrating flexible
educational programs that address environmental issues, universities enable students to develop
innovative solutions to pressing environmental problems. This educational approach encourages the
rational and sustainable use of natural resources, aligning it with SDG 12, which calls for responsi-
ble patterns of consumption and production. Through such curricula, students learn not only about
the issues, but also about the best practices for minimizing environmental impact, leading to more
sustainable lifestyles and business practices.

Collaboration plays a critical role in enhancing these efforts. By partnering with inclusive re-
source centers and community organizations, higher education institutions can engage in a mean-
ingful exchange of best practices in sustainable development. These partnerships are essential to
fostering a shared commitment to care for the environment and exemplify SDG 17, which promotes
partnerships to achieve the goals. Such collaboration not only improves educational programs, but
also creates a broader community of practitioners that transcends academic boundaries, integrat-
ing real-world programs and engaging the community in sustainability efforts.

In addition, these inclusive educational practices contribute to the achievement of SDG 13, which
aims to take urgent action to combat climate change and its consequences. By educating students
about climate action and environmental protection, educational institutions are laying the ground-
work for informed citizens who are ready to act on climate change through innovation and advocacy.

Additionally, the inclusive nature of these practices ensures that all students, regardless of
background, have the opportunity to learn about and contribute to environmental solutions. This
inclusiveness supports SDG 15, which aims to protect, restore and promote the sustainable use of
terrestrial ecosystems, sustainable forest management, combat desertification, and halt and re-
verse land degradation and biodiversity loss. Students who learn in diverse and inclusive conditions
are more likely to appreciate and value biodiversity and the need for conservation efforts that are
critical to achieving these environmental goals.

By implementing inclusive practices that incorporate environmental sustainability into their
curricula, institutions of higher education are not only helping to meet the immediate educational
needs of their students, but also addressing broader environmental issues. These efforts ensure
that educational impact is deep, lasting, and extends far beyond campuses, contributing to a sus-
tainable future through informed and engaged global citizens.

In summary, an inclusive educational environment not only supports the implementation of
SDG 4, but also reinforces the broader sustainable development agenda by promoting social justice,
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economic inclusion and environmental stewardship (Fig. 3.4). For Ukraine, investing in inclusive
education is not just a necessity, but a strategic imperative that can contribute to national stability
and sustainable development in the face of constant challenges. Higher education institutions must
continue to evolve and adapt their practices, policies and cultural frameworks to create educational
landscapes that are truly inclusive and capable of contributing to a sustainable future.
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3.4 CONCLUSIONS

This article examines the complex relationship between the readiness of Ukrainian higher edu-
cation institutions to create an inclusive educational environment and the perception of inclusive-
ness by students and employees of Ukrainian universities.
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The general trend is a fairly positive assessment of the readiness of Ukrainian higher education
institutions to build an inclusive educational environment, but with a certain discrepancy between
the perception of students and employees. Students of higher education, as a rule, more positively
assess the readiness of Ukrainian higher education institutions to build an inclusive educational
environment, perhaps due to the direct feeling of positive changes in their educational environ-
ment. HEI employees rate this level lower. Distributions by target audience "Management staff of
Higher Education Institutions", "Academic Staff of Higher Education Institutions", "Support Staff of
Higher Education Institutions" do not differ significantly and indicate that among HEI employees of
the dominant level of readiness to build an inclusive educational environment is an acceptable one.
Higher education employees more critically assess the level of readiness for building an inclusive
educational environment due to their role in planning and implementing inclusive strategies and
policies, as well as due to greater awareness of systemic challenges.

In general, the obtained results indicate the existing challenges in Ukrainian higher education
institutions regarding the readiness to build an inclusive educational environment. These challenges
cover both structural and organizational aspects, as well as issues of inclusive culture. There is
a need for further development and improvement of inclusive practices, especially in the areas of
developing the values of diversity, creating a comfortable and accessible educational environment
for all, as well as improving the quality of support, provided to students with different educational
needs. The difference in perceptions between higher education learners and university staff high-
lights the need for a deeper understanding of the specific educational needs of each group, ensuring
that policies and practices are appropriately tailored to meet the needs of all participants in the
educational process.

To overcome the identified barriers and optimize the inclusiveness landscape, we recommend
strategic measures, aimed at enriching inclusive culture, strengthening policy frameworks and
improving practical actions in higher education. These include strengthening resource support and
adapting educational programs to the heterogeneity of students' needs. The proposed improve-
ments are key to creating a more robust, flexible and truly inclusive education system — one that
not only aligns with the Sustainable Development Goals, but also catalyzes sustainable development
for society as a whole.

LIMITATIONS

The conducted study of the perception and assessment of the inclusiveness of the educational
environment of higher education institutions in Ukraine has certain limitations. First, the conducted
research is based on the self-report of the participants, that testifies to the subjectivity of the
answers, therefore the readiness to build an inclusive educational environment can be determined
not only by the formal policies of higher education institutions, but also by the personal beliefs and
experiences of each respondent. A feature of the conducted research is the variety of respondents,
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involved in the research from representatives of various vulnerable categories, while some cate-
gories are represented by a small number of respondents. At the same time, we note that such a
situation is completely justified, since inclusion is about considering minorities as equal partners. In
addition, during the study, the type of higher education institution and the specialty of the respon-
dents were not additionally analyzed. These factors can influence the respondents' assessment of
the level of readiness to build an inclusive educational environment. In addition, the obtained results
are sensitive to the influence of external factors, such as political and social changes that affect
the educational environment and policies of Ukrainian HEIs (in particular, the ongoing full-scale war
in Ukraine). It is also important to consider that the readiness to build an inclusive educational
environment is a dynamic process, and the results reflect the state at the time of the study.
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RBSTRACT

This section of the monograph highlights the role of STEM education in the context of achieving
the Sustainable Development Goals and their impact on the national revival of Ukraine. Methods
of integration of STEM education to help solve global challenges are analyzed. Thanks to a carefully
planned research, conducted amaong teachers and future teachers of various specialties of Berdy-
ansk State Pedagogical University, the work analyzed the different views of the interviewees on
the key STEM skills necessary to achieve the SDGs and their practical application in real conditions.
According to the results of the study, special attention was paid to the importance of technological
skills and literacy, critical and problem-solving thinking, creativity, communication skills, as well as
the ability for pedagogical innovations and interdisciplinary integration.

In addition, the chapter of the monograph emphasizes the decisive role of higher education
institutions in promoting sustainable development through strengthening their social responsibil-
ity and partnership with other stakeholders. The research findings point to the need to update
educational programs and teaching methods in accordance with the requirements of the modern
world, with the aim of training future teachers of various specialties who are able to contribute
to solving global challenges to achieve the Sustainable Development Goals. The author's team
offers strategic recommendations regarding the integration of STEM education and the SDGs at
the level of higher education institutions in order to train highly qualified specialists capable of
contributing to the sustainable development of society in Ukraine and the world. The results of
the study become especially relevant in the context of the ongoing war in Ukraine and its post-
war recovery, emphasizing the need for quick and balanced steps to adapt the educational system
to modern challenges. Emphasizing the importance of STEM education for national revitalization
and sustainable development, the research encourages discussions and practical actions among
educators, scientists, state authorities, and representatives of business and industry. It becomes
a call for the necessary changes in education, aimed at the formation of a new generation of
specialists capable of offering solutions to society's problems by combining natural sciences, tech-
nology, engineering and mathematics, and contributing to the restoration of Ukraine as a strong,
independent and innovative state.
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41 INTRODUCTION

Science plays a key role in the development of mankind, affecting all aspects of our lives: from
technology and medicine to social systems. History shows that scientific discoveries and technolog-
ical progress have not only contributed to the expansion of our knowledge about the world, but also
transformed our daily existence. Inventions, such as tools, wheel, electricity, computers, medicines
and others, not only have made our lives more comfortable, but also influenced its meaning from
native survival to the philosophy of well-being [1]. Science has proven to be a powerful force that
helps our civilization to ensure sustainable development for future generations.

Now, against the backdrop of global challenges, STEM can be not only a progressive educa-
tional and scientific approach, but also a catalyst for solving large-scale problems of humanity. In
this chapter, we will look at the importance of STEM education in the context of achieving the
sustainable development goals (hereinafter referred to as SDGs) and highlight how this approach
contributes to the development of important skills in modern youth, which will become their tools
for building a better future.

In the sense of Abul-Nasr & Mohamed, the SDGs are a benchmark for modernization of society
in the context of its transition from the current state to the best [2]. And it is the reform of
education that is determined by the key tool for achieving all other goals through the development
of relevant curricula and educational materials, teacher preparation and upgrade of the educational
environment [3]. Because this sector provides further employment, helps to develop life skills and,
most importantly, improves youth development [4].

Today, global challenges, such as climate change, environmental protection, digital transforma-
tion and sacial changes, require a comprehensive innovative approach to solve them [5]. Therefore,
the focus is experts who have a wide range of knowledge and STEM skills, which allow them to solve
complex research tasks in various fields.

Scientists' opinions on STEM education prospects are different to achieve the SDGs. There are
studies that have proven that the STEM approach is effective for achieving the SDGs in the field of
education and environmental development, but for humanitarian purposes (overcoming hunger and
poverty) it is not so effective [6]. Others argue that STEM cannot be considered solely as a tool for
achieving economic and technocapitalistic goals in global competition. Finally, it is necessary to take into
account the STEM potential to achieve the SDGs of sacio-cultural and axiological orientation [7, 8].

The SDG focus in STEM education is one way to expand the horizon of students, involving them in
problems that can be crucial to the whole world [3]. In particular, through the development of their cre-
ative and systemic thinking [10]; work on tasks on the basis of an interdisciplinary approach [11, 121;
understanding of the risks of technophilia (belief that everything can be solved with technology) [13];
promotion of initiatives to overcome gender stereatypes in science [14] and others.

In the current discourse, higher education institutions (hereinafter referred to as the HEIs)
play a crucial role [15]. They bear "social responsibility" to the academic community, not only con-
tribute to the training of qualified professionals who are able to make their contribution to economic
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growth and social progress, but also cultivate in them conscious attitude to world problems, such
as climate change, poverty, inequality and loss of biodiversity [16]1. Universities, according to
Leal Filho et al., affect local communities, serving models of sustainable development and providing
a socio-economic contribution to the host communities through graduates working in the local re-
gion, or creating live laboratories in cooperation with interested parties in their communities [17].

Recognizing the importance of social responsibility and their impact at the local level, HEls
also deploy their efforts to effectively cooperate with other interested parties. Such partnership
is based on the search for ways to achieve the SDGs, promote innovations in the local context,
exchange expert knowledge and resources, promote the problem of modernization of educational
practices on the basis of STEM, in particular among non-STEM students [18]. Thanks to the active
experience in higher education institutions on the basis of STEM, the scientific literacy of teachers
is increasing, which, in turn, will improve their contribution — both personal and professional —
to achieve the SDGs, in particular through the promotion of this policy in schools [19].

However, if we introduce high quality education that provides students with the skills, required to
achieve the SDGs, then integration of SDG content in STEM education using humanitarian and social
sciences is essential. This will allow students to openly look for links between the challenges of global
development and local realities, their own life and career [20]. The idea of such laboratory universities
("live laboratories") for the implementation of the SDGs with the help of STEM is not new and is
effectively implemented [21]. It is especially relevant for pedagogical universities, because it is teach-
ers who can promote SDG ideas and instill appropriate values to new generations of children [22].

It is critical for Ukraine, given the specific difficulties, faced by the country due to the ongoing
war, the need for post-war recovery and partial loss of academic potential of universities [23—26].

Therefore, the implementation of STEM education is the basis for implementing a strategy for
sustainable economic development and society. This educational innovation will prepare an educated
youth capable of working productively to achieve the SDGs. They will produce innovative solutions,
provide technological progress, promote natural and mathematical education, results of their in-
ventive and scientific-oriented activities. In this way, their rights and opportunities will expand,
becoming the foundation to increase national sustainability.

However, the successful implementation of such a scenario depends on several key factors.
Among them is a special place of advanced training of the teachers of HEls, who are the starting
link of professional training of future specialists [27]. It is largely dependent on their competence
to how effectively young people will be able to master the appropriate STEM skills to achieve
the SDGs. Meanwhile, students' self-awareness of STEM skills and their motivation to acquire
these skills also play a critical role in this process. Their active position on this issue will not only
contribute to a deeper learning of the material, but also allow you to express thoughts, produce
creative ideas and offer ways to use scientific knowledge and skills to solve global challenges. Such
bilateral interaction between teachers and students creates the basis for the development of an
innovative and responsible approach to learning, which leads to the formation of a solid basis for
future development and prosperity of society in the conditions of sustainable development.
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Taking into account the above, the purpose of the scientific work is to research and analyze the
role of STEM education in achieving the SDGs and its impact on the national revival of Ukraine. It
focuses on the identification of key STEM skills, needed by future teachers of various specialties to
effectively address modern challenges, as well as on the identification of strategies for the effec-
tive integration of the SDGs into STEM education. In accordance with the purpose of the research,
the following tasks are defined: studying the perception of the importance of STEM skills among
students and teachers of various specialties; deepening the understanding of how exactly students
see the application of STEM skills to achieve the SDGs in real-world settings through the analysis
of concrete examples and scenarios; development of strategic recommendations regarding the
integration of STEM education and the SDGs at the level of higher education institutions, with the
aim of training highly qualified specialists capable of contributing to the sustainable development of
society in Ukraine and the world.

4.2 RESEARCH METHODOLOGY

The study was conducted at Berdyansk State Pedagogical University (Berdyansk, Ukraine). Due
to the temporary occupation of the city, Berdyansk State Pedagogical University changed its location
and was moved to the city of Zaporizhzhia. According to this, the educational process in the HEl is
now carried out using distance learning technologies until the situation in the country stabilizes.

As part of this study, the questionnaire method was used to collect information from teachers
and future teachers of various specialties of Berdyansk State Pedagogical University. This approach
made it possible to obtain answers to questions related to the assessment of the importance of
STEM skills in the context of their impact on the effective implementation of STEM education in
professional activities and their contribution to the achievement of the SDGs. In particular, the
main attention was paid to the analysis of differences and similarities in determining priorities in
order to further develop strategic recommendations for the integration of STEM education and the
SDGs at the level of HEI.

421 DEVELOPMENT OF THE QUESTIONNAIRE

The main tool was two author guestionnaires: for university teachers and for students. Each
was created taking into account the analysis of available scientific research and legal documents
that determine the regulatory and legal basis for the implementation and development of science
and mathematics education, the achievement of the SDGs in the world and in Ukraine.

The guestionnaires contained a variety of question types, including general questions about the
respondents, as well as those that allowed them to express their thoughts and ideas in more detail
to provide a deeper understanding of their beliefs and perceptions.
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The guestionnaires were presented for evaluation by a group of qualified experts in the field
of education. After a careful analysis and peer-reviewed corrections, it was ensured that both
guestionnaires contained questions that comprehensively covered various aspects of the research
topic. This approach made it possible to guarantee a complete and multifaceted understanding of it.
The experts also focused on optimizing the length of the questionnaires to minimize the risk of
respondent fatigue and potential decline in the quality of their responses, while ensuring a high level
of respondent engagement. In addition, measures were taken to ensure that the content of the
guestionnaire adequately reflects the key concepts and notions under study, as well as meets the
stated purpose and objectives of the study. This involved a detailed validation of the questions to
avoid misunderstandings and increase the accuracy of the data collected.

The experts made important adjustments to some questions, making them more understand-
able for the participants, removing ambiguity and bias that could affect the quality of the work
done. Thanks to these efforts, the questionnaire was optimized to effectively collect the infor-
mation necessary to analyze the impact of STEM education on the achievement of the SDGs and
its role in the national revitalization of Ukraine, while ensuring clarity and comprehensibility for all
research participants.

4.2.2 RDMINISTRATION OF THE QUESTIONNAIRE

The administration of the questionnaires was carried out using the Google Forms service,
which made it possible to efficiently and quickly attract a wide range of participants. Electronic
guestionnaires were initially sent to the corporate e-mail addresses of the deans of the faculties,
who further facilitated their distribution among the academic staff and the student community,
involved in the questionnaire process.

This approach ensured that all respondents, without exception, had the opportunity to par-
ticipate in the survey, contributing to the optimization of data collection through the active use
of corporate e-mail as the main means of communication in the university. The use of digital tools
helped to overcome the territorial and time constraints, associated with the forced displacement of
the academic community due to the military conflict in Ukraine, allowing respondents from different
regions of the country and beyond to actively participate in the research. This, in turn, is critically
important for ensuring high quality and reliability of the received data.

4.2.3 DEMOGRAPHICS OF THE PARTICIPANTS

182 teachers and 664 students of various specialties of Berdyansk State Pedagogical
University took part in the study. This number of participants formed a representative sample
that reflects a diversity of opinions and perspectives, which is key to providing an objective and
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comprehensive analysis of the impact of STEM education on the achievement of the SDGs.
The involvement of future teachers of various specialties in the research also increased the vari-
ability of the scenarios of application of STEM skills that were proposed by the respondents. This
provided a wide range of contexts and examples reflecting how STEM education can be integrated
and applied in different professional fields. Such an approach contributes to the expansion of un-
derstanding of the potential of STEM education and opens the way for the development of mare
effective educational programs.

4.2.4 ETHICAL CONSIDERATIONS

The study strictly adhered to ethical standards and protected the rights of the participants.
Before starting, we received approval from the Research Ethics Committee of Berdyansk State
Pedagogical University (Protocol No. 12.04 dated 28.08.2023).

The main principle was to ensure the confidentiality and anonymity of the respondents' an-
swers, guaranteeing that no information, obtained from the questionnaire, would be used or dis-
closed in a way that would affect them personally or professionally. Before the questionnaire
procedure, all respondents were given information about the purpose and nature of the study,
as well as guarantees regarding the anonymity of their answers. Participation in the study was
voluntary and each respondent had the option to withdraw at any time without any consequences.

4.2.5 DATA ANALYSIS AND REPORTING

In the context of our study, the analysis of the data, collected using Google Forms, was focused
on the qualitative processing of the responses received. Since statistical data and correlations
did not form the basis of our analysis, we focused on studying and interpreting the content of
respondents' answers. This allowed us to better understand the perception and evaluation of the
importance of STEM skills among teachers and future teachers of various specialties, as well as to
identify key topics and directions for the further development of STEM education.

The procedure of processing the results included a thematic analysis of the answers, which
allowed us to identify the main mentions of the importance of certain STEM skills and their role
in the professional activity of future teachers of various specialties in the context of achieving
the SDGs. In this way, it became possible to identify general trends in the perception and expecta-
tions of STEM education, as well as to collect proposals for its improvement.

The results of our research were summarized and systematized. Particular attention was paid
to the identification of ideas and suggestions from respondents that can be used to develop more
effective and adaptive educational programs that would meet the needs of students of various spe-
cialties and the requirements of the modern labor market. Based on them, a number of strategic
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recommendations, aimed at increasing the effectiveness of the integration of STEM education into
the educational process in order to achieve the Sustainable Development Goals, were proposed.

4.3 KEY STEM SKILLS IN ACHIEVING THE SDGS

431 ANALYSIS OF STEM SKILLS: VIEWS OF TEACHERS AND STUDENTS OF VARIOUS
SPECIALTIES

A survey, conducted among teachers and students of various specialties of the Ukrainian peda-
gogical university regarding the perception of the importance of key STEM skills and a comparison of
the results of the answers of two groups of respondents allowed us to draw conclusions (Tahle 4.1).

As we can see, hoth groups highly value technological literacy and skills, critical thinking, cre-
ativity and the ability to generate new ideas and knowledge. The respondents identify these STEM
skills as key for the successful professional activity of future teachers and for the implementation
of STEM education, which contributes to sustainable development. The joint recognition of their
importance reflects the consensus among students and teachers that the education system should
pay special attention to their development in order to promote the quality professional training of
new generations of specialists ready to solve global challenges.

However, there are significant differences in the determination of priorities regarding the
development of the ability for pedagogical innovations (37.3 % — students, 50.0 % — teachers, re-
spectively) and the formation of skills for implementing interdisciplinary integration (36.1 % — stu-
dents, 52.2 % — teachers). This reflects differences in the perception of needs between the two
groups, where the teachers may focus on the need to review and improve approaches to learning
and teaching and an interdisciplinary approach in STEM education, while for the students this may
not be so obvious. Along with this, team work, flexibility as an individual's ability to adapt to changes
in the educational environment, use the latest knowledge and technologies in non-standard situa-
tions, and the ability to solve problems are valued almost equally by both groups of respondents.

It is interesting that the students rate communication skills higher (42.3 %) than the
teachers (28.6 %). This may reflect their awareness of the importance of global cooperation and
communication. Conversely, the teachers prefer the development of problem thinking (43.4 %)
and the ability to organize project-based learning (34.6 %), while the students see the need
for in-depth knowledge of physics, mathematics, technology (30.1 %) and the skills of objective
assessment of students' educational achievements (29.5 %). On the one hand, this indicates
their recognition of the need for a strong theoretical base for a successful career, and on the
other, it once again confirms that there is a certain inaccuracy in students' understanding of
the main ideas and approaches of STEM education, which is not characterized by traditional
assessment approaches.
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There is also a difference in the views of the teachers and the students on the relevance of
developing the ability to organize project-based learning, where the students give it less pref-
erence (29.1 %) as opposed to the teachers (34.6 %). This may reflect the difference in ex-
pectations and experience between them. Teachers, having more professional experience and
knowledge in this field, can evaluate the effectiveness of the method of educational projects for
the development of key STEM skills that a future teacher must master in order to successfully
implement STEM education in professional activities. On the other hand, students may not fully
appreciate the benefits of this approach due to limited experience or may prefer more traditional
learning methods, with which they are familiar.

® Table 4.1 Comparative analysis of key STEM skills that a future teacher should master in order to
successfully implement STEM education in professional activities: views of students and teachers of
various specialties

Students Teachers

In your opinion, what key STEM skills should a

Skills future teacher master in order to successfully
implement STEM education in professional
activities? ( %)

Technological skills and literacy 51.4 46.2

Critical thinking 51.2 52.2

Creativity 458 39.6

Ability to generate new ideas and knowledge 45.3 44

Communication skills 42.3 28.6

Ability to pedagogical innovations 573 50.0

Skills of implementing interdisciplinary integration 36.1 52.2

Flexibility 30.6 29.1

Deep knowledge of physics, mathematics, 30.1 24.7

technologies

Skills of objective assessment of students' educational 29.5 16.5

achievements

Teamwaork 29.4 33.0

Ability to solve problems 29.2 319

Ability to organize project learning 29.1 34.6

Problematic thinking 20.8 43.4

Organizational skills 19.6 17.6

Charisma " 1.0
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The obtained results indicate a general awareness among the students and the teachers of
various specialties of the importance of key STEM skills for future professional activity, as well as
the need to update educational programs in accordance with modern requirements. Differences in
prioritization among them highlight the need for further dialogue among stakeholders to reach con-
sensus on understanding and implementation of STEM education. This will lay a solid foundation for
training new generations to solve global problems, social and economic challenges in the direction
of sustainable development.

4.3.2 SYNERGY OF STEM EDUCATION AND THE SUSTAINABLE DEVELOPMENT GOALS

4.3.21 THE ROLE OF KEY STEM SKILLS IN ACHIEVING THE SDGS

The data we received in the previous part of the questionnaire are not random or unexpected.
In fact, they emphasize a deep understanding of the fact that STEM skills are not just learning
outcomes that future teachers of various specialties must demonstrate after completing an edu-
cational program or individual educational components (learning disciplines, coursework and quali-
fication work, practice), but critically important indicators of their ability to intellectual, personal,
social, in particular, sustainable development of the world.

Deep interdependence can be seen at the intersection of STEM education and the SDGs [6, 9.
On the one hand, global goals require new solutions from science and technology; on the other
hand, STEM education provides the necessary tools and contributes to the formation of the neces-
sary skills for their development and implementation [10, 11, 13, 14]. We attempted to determine
how individual STEM skills, acquired by future teachers of various specialties, contribute to the
achievement of the SDGs. For this, an integrated matrix was created (Fig. 4.1), which illustrates
the specified relationship.

The matrix was developed on the basis of data, obtained through student surveys. The selection
of students as the main respondents at this stage of our research was determined by several key
factors. First, students, as direct participants in the educational process, have a unique perspective
and are directly interested in acquiring knowledge and skills that will be important in their future
professional activities and life. They are able to assess the practical value of the learning material,
particularly in the context of achieving the SDGs. Secondly, they are representatives of a new gener-
ation of specialists who have the potential to change approaches to solving global challenges, so un-
derstanding their perception and expectations of STEM education is critical for adapting and updating
educational programs and its components. Thirdly, the involvement of students in the questionnaire
process contributes to the formation of a responsible attitude towards their own learning and an
understanding of the importance of their contribution to the sustainable development of saciety. This
not only motivates students to take a more active approach to their own education, but also ensures
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their involvement in the development of solutions to real problems that are in line with the SDGs.
And finally, student questionnaires allow to assess the effectiveness and dynamics of the educational
process in real time, to adapt it to modern challenges and the expectations of the student audience.

Thus, the focus on students in this study does not preclude the importance of teacher input,
but it does provide important insight into the potential and direction of STEM education towards
achieving the SDGs, with an emphasis on the direct experiences and expectations of those who will

be the agents of this change in the future.

O Fig. 4.1 Relationship between key STEM skills and the SDGs
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The student survey process required the students to select five key STEM skills from the
proposed list that, in their opinion, would most contribute to the achievement of each of the SDGs.
Our setting of such a limit encouraged the respondents to make a more careful and critical se-
lection, focusing their attention on the most essential and influential skills. This allowed us to gain
a more accurate picture of their importance to the achievement of each of the SDGs, thereby

improving the quality of the analysis we carried out in the study.
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Further, the collected answers were summarized and analyzed in order to create an integrated
matrix that reflects not only the theoretical, but also the practical importance of STEM education
in the context of sustainable development (Fig. 4.1).

The research results, obtained by us, can serve as an important tool for the further devel-
opment of educational programs and their components. It allows teachers to more purposefully
integrate STEM skills in the context of sustainable development, ensuring the training of future
professionals capable of effectively responding to the global challenges of today.

4.3.2.2 PRACTICAL APPLICATIONS OF STEM SKILLS TO ACHIEVE THE SDGS:
REFLECTING THE STUDENTS' VISION

In order to deepen the understanding of how students see the application of STEM skills in
real conditions to achieve the SDGs, we invited them to think about specific examples or scenarios
where the use of their formed STEM skills can make a significant contribution to the achievement
of the selected SDGs. This approach made it possible not only to reveal the diversity of promising
ideas among students of various specialties, but also to illustrate the practical potential of STEM
education in the context of sustainable development.

This task was a leading element of our survey, which allowed the students not only to select key
STEM skills from a list provided, but also to reflect on their practical application in the context of
SDG challenges. The received answers and their detailed analysis showed that students are aware of
the essence of sustainable development and its importance. They are motivated and show the ability
for creative and innovative thinking in finding solutions to solve global problems. Below we summa-
rize the results of hypothetical scenarios, proposed by the future teachers of various specialties.

Considering the presented matrix (Fig. 4.1), the students emphasized the importance of tech-
nological skills and literacy as key in solving problems related to overcoming hunger, development
of agriculture (SDG 2), provision of affordable and clean energy (SDG 7), water and adequate san-
itation (SDG B), promoting decent work for all and economic growth (SDG 8), developing industry,
innovation and infrastructure (SDG 9).

In particular, they pointed out that these STEM skills, formed in future teachers of various
specialties, will allow at a high level to use computer programs for modeling farms and the im-
pact of different irrigation methods on the efficiency of crop cultivation, which is important for
achieving SDG 2.

For SDG B, related to access to clean water and sanitation, the students proposed the de-
velopment and implementation of educational subjects that contribute to the acquisition of knowl-
edge about effective water conservation methods and water purification technologies. Regarding
SDG 8, which is about promoating decent work and economic growth, the importance of building
entrepreneurial skills and digital literacy among young people is highlighted to prepare them for
professional activities in high-tech industries in today's digital world.
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Among other things, the students identified critical thinking and creative qualities as univer-
sal (Fig. 4.1). They noted that teachers who apply critical thinking will be able to inspire their
students to understand the roots of poverty and develop innovative solutions to overcome it.
Creativity will help to consider alternative ways of earning and sacial entrepreneurship that can lift
people out of poverty (SDG 1).

Meanwhile, critical thinking, according to some respondents, will allow teachers to conduct
discussions and research on the topic of efficient use of resources and waste production, while
creativity can inspire students to develop innovative ways to recycle and reduce waste (SDG 12).
Among other things, teachers can encourage students to analyze the impact of human activity on
marine ecosystems, promote the development of educational projects that involve students in the
protection of seas and oceans, for example, through public initiatives to clean water bodies. This
will be the foundation for achieving SDG 14.

According to the students, the developed capacity for pedagogical innovation and the gen-
eration of new ideas are important for achieving the SDGs. Especially in the context of ensuring
inclusive and equitable quality education, through the creation of a safer and more accessible edu-
cational environment that takes into account the individual needs of each student (SDG 4 and 5):

"I believe that our role in providing quality education for all cannot be underestimated. Creating
a safe, accessible and inclusive educational environment that takes into account the unique needs
of each student is key to achieving Sustainable Development Goals 4 and 5. It's not just about
access to education, it's about creating conditions where everyone can be on an equal footing" (stu-
dent of the 4th year of the first (bachelor) level of higher education, specialty "Special Education"].

According to the students, teachers who can generate new ideas are able to motivate stu-
dents to actively participate in environmental protection, developing in them not only knowledge,
but also responsibility and care for nature. In particular, they will contribute to the development of
environmental awareness through involvement in real nature conservation projects, such as tree
planting programs or conservation of local biotopes. Over time, this will play an important role in
achieving SDG 15:

"I think if children are more involved in projects, such as planting trees or protecting our local
biotopes, it will help them better understand why taking care of nature is so important. Actions
like these can really help us all become mare eco-conscious. And in the end, this will help to achieve
SDG 15" (student of the 2nd year of the first (bachelor) level of higher education, specialty "Biology
and human health"].

In particular, referring to the students' answers, we note that teachers who are capable of
pedagogical innovation and generating new ideas can encourage students to study alternative en-
ergy sources, a deeper understanding of global energy challenges and how different energy sources
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affect the environment and the economy. They can hold discussions and debates on the topic of
energy policy, stimulating students to reflect and put forward their own proposals (SDG 7).

Given the results presented in the matrix (Fig. 4.1), the skills of implementing interdisciplinary
integration and flexibility in the future professional activities of teachers of various specialties are also
vital for the formation of students' understanding of the complex problems facing the world. Teachers
can combine knowledge from different subjects (physics, chemistry and engineering and others) in
order to form in students an idea of how energy is produced, distributed and consumed (SDG 7):

"I in geography lessons we talk with children about how windmills and solar panels can change
people's lives and nature for the better, it will be cool. And in physics, we can see how they actually
work, make a small solar station or a windmill, and in the lessons "I explore the world" we can talk
with children about why not all countries use "green" energy and how it threatens the world in the
future and what to do with it" (student of the first year of the second (master's) level of higher
education, specialty "Physics and Astronomy"].

In this way, according to the students, they can increase their awareness of global cli-
mate change, its causes and consequences, as well as strategies and methods for their mitiga-
tion (SDG 13), preservation of marine resources (SDG 14). At the same time, teachers who
possess flexibility can adapt the content of their curricula and lessons to the challenges of today,
such as natural disasters, global warming or the environmental consequences of military conflict.

Among other things, students highly appreciated the importance of communication and organi-
zational skills, the ability of teachers of different specialties to work in a team (Table 4.1) and gave
examples of their application to achieve the SDGs (Fig. 4.1).

Teachers who have developed communication skills, in their opinion, can communicate effectively
with students from different social groups, taking into account their individual needs and cultural
contexts. This allows them to be more tolerant, sensitive to issues of inequality and develop curricula
that raise students' awareness of global inequalities and ways to overcome them (SDG 10). Team-
work and organizational skills help them build an inclusive educational environment that cultivates
mutual respect and understanding, which are important for maintaining peace and justice (SDG 16):

"When we all know how to work together, learning becomes much cooler. We learn to listen to
each other and respect different opinions. It's like creating a place where everyone is comfortable
and everyone understands each other, and this is very important, so that there is less inequality
and more justice in the world" (student of the 3rd year of the first (bachelor's) level of higher
education, specialty "Elementary Education"].

According to the respondents, communication skills and effective teamwork are the basis for
creating and maintaining partnerships with state authorities, educational institutions, scientific
institutions, representatives of business and industry, and the public:
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"Well, in my opinion, if you can get along well with people and work in a team, it opens a lot of
doors. You can cooperate with the government, schools, scientists, business — with everyone who
can help us in our studies or do something useful for the community. It's like when you know how to
play team games, you know how to achieve goals together, and it helps us all work better" (student
of the second year of the first (bachelor's) level of higher education, specialty "Management"].

This collaboration, as indicated by the students, can be important for providing a favorable
environment that will ensure the realization of STEM education, guaranteeing a systematic and
coordinated approach to its implementation at the level of educational institutions, in particular,
the exchange of resources, ideas and best practices, aimed at increasing sustainability and effi-
ciency of educational initiatives (SDG 17). All these together form a strong foundation for the
effective implementation of sustainable development initiatives, which will ultimately contribute to
the achievement of SDG 11.

4.3.2.3 APPLYING STEM SKILLS TO ACHIEVE THE SDGS IN WAR AND POST-WAR
RECONSTRUCTION

Our analysis becomes especially relevant in the context of the ongoing war in Ukraine and
its post-war reconstruction. War not only leads to environmental problems due to emissions
and pollution, but also poses a constant threat to national security and territorial integrity,
causes the destruction of civilian infrastructure [28, 29], human losses and forced displace-
ment of citizens [30]. This poses difficult tasks for the higher education system to adapt the
content of educational programs to new realities, to form the necessary skills in students and
future generations to overcome the challenges of war, emphasizing the importance of sus-
tainable development as a basis for the reconstruction and future prosperity of the country.
This involves integrating the principles of environmental sustainability, economic responsibil-
ity, and social justice into educational programs, as well as promoting youth's understanding
of the relationship between peace, security, and sustainable development to ensure effective
participation in the country's recovery process. Therefore, our attempt to explain the relation-
ship between STEM skills and the SDGs acquires not only theoretical, but also practical signifi-
cance, pointing to ways, in which education can contribute to solving specific problems, caused
by the war.

In the context of these challenges, we decided to directly address the students of various
specialties with a key question that will help to better understand and evaluate the possibilities of
applying STEM education in solving the urgent problems that Ukraine faces during the war and in
the process of post-war reconstruction. We asked the students: "Describe how the application of
the STEM skills you indicated can help Ukraine achieve the Sustainable Development Goals during
the war and in the process of post-war reconstruction?".
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According to the students, teachers with technological skills and interdisciplinary knowledge can
initiate and manage projects for students that contribute to the development of innovative solutions for
water purification and recirculation. This not only contributes to the achievement of Sustainable Develop-
ment Goal B, but also forms the basis for the recovery and development of the country in the long term.

Meanwhile, the problem of developing and implementing the latest defense technologies and
cyber defense systems to protect state structures is becoming very urgent. Future teachers who
are knowledgeable about technology and cyber security can help raise students' awareness of cyber
hygiene and the basics of cyber security (SDG 9):

"As a student majoring in Vocational Education (Digital Technologies], | believe it is super im-
portant to learn new technologies to protect our government systems. Simply put, we have to be
one step ahead of hackers, so that our country is safe" (4th year student of the first (bachelor's)
level of higher education, specialty "Professional Education (Digital Technologies]").

Despite everything, it is important to ensure the continuity of the educational process in the con-
ditions of the military conflict. According to the respondents, teachers who are capable of pedagogical
innovations can use digital tools to provide access to quality education to all students, including those
who are in conflict zones or have been forcibly relocated to safer regions of Ukraine or abroad. They
can also contribute to the creation of an inclusive educational environment in educational institutions,
ensure the flexibility of educational programs, diversify or change methodologies, methods and ap-
proaches to learning taking into account the needs, interests and characteristics of students (SDG 4).

After hostilities end, the main goal becomes the restoration of peace, justice and social institu-
tions (SDG 16). In their answers, the students indicate that teachers can use their organizational
and communication skills to initiate projects, aimed at developing inclusive educational programs,
social cohesion, and supporting the mental health of the population, especially those with disabili-
ties, victims of hostilities, and those belonging to vulnerable categories of the population. Thus, the
STEM skills of future teachers of various specialties will play a key role in supporting Sustainable
Development Goal 16, allowing not only to develop and implement innovative technological solutions
to support peace and justice, but also to prepare the younger generation to solve the challenges of
the modern world and rebuild sacieties after the conflict.

4.4 STRATEGIC RECOMMENDATIONS FOR THE INTEGRATION OF STEM EDUCATION AND THE SDGS

Given the importance of the impact of STEM skills in achieving the SDGs, the analysis, car-
ried out within the framework of our research, emphasizes the urgent need for a comprehensive
transformation of educational programs in order to provide students with a set of specific skills
that will allow them to respond effectively to the changes and challenges of a changing world. The
implementation of the above requires coordination of efforts and cooperation between various
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interested parties: from state authorities to representatives of educational institutions, scientific
institutions, business, industry, and the public. It is necessary to emphasize the importance of
international cooperation in the field of STEM education and the SDGs for the exchange of experi-
ence, since such mutual exchange opens access to methods and innovative solutions that have long
been successfully implemented in other countries [20-22].

However, in our opinion, in order to ensure the effective implementation of STEM education at
the level of higher education institutions in order to achieve the SDGs, it is necessary to focus not
only on the content of educational programs and its components (curriculum disciplines, course-
work and qualification work, practice), but also on the diversification of methods, techniques and
approaches to student education taking into account the needs of students and the labor market.
In the future, this will guarantee that they will obtain those learning results that will determine
their ability to successfully carry out professional activities within the chosen specialty, provide
them with real experience and prepare them for active participation in solving global problems.

Tahle 4.2 presents strategic recommendations that should be considered when implementing
the steps suggested above. They were developed on the basis of an in-depth analysis of responses
to the assessment of the importance of STEM skills among students and teachers of various spe-
cialties and understanding how exactly students see the application of STEM skills to achieve the
SDGs in real-world settings through the analysis of concrete examples and scenarios.

A key aspect of the strategic recommendations is their focus on defining the main forms and
means of their implementation, including the development of interdisciplinary courses, encouraging
the development and implementation of projects, aimed at solving specific tasks in the field of SDGs,
the use of modern technologies and platforms for learning, as well as active learning methods. In
addition, methods of involving students in various activities and potential partners, whose experience
can be used to improve the STEM skills of future teachers of various specialties, are specified.

The expected results from the implementation of the strategic recommendations, indicated
in Table 4.2, cover a wide range of positive changes both for students of various specialties and
for the higher education system as a whole.

Students will acquire critical competencies including critical thinking, creativity, teamwork
skills, and cognitive flexibility that are essential to successfully address today's sustainable devel-
opment challenges. In particular, they will receive more thorough knowledge and practical skills in
the application of digital technologies and data analysis methods.

One of the key directions of increasing the effectiveness of pedagogical education is to over-
come the existing gap between the theoretical foundations of pedagogy and the practical appli-
cation of STEM skills. In the context of this task, the integration of interdisciplinary projects into
the educational process is of particular importance, which is demonstrated in Table 4.2 on the
example of the development of sustainable urban development projects. The implementation of such
projects contributes not only to students' in-depth understanding of the multifaceted challenges of
sustainable development, but also gives them the opportunity to apply theoretical knowledge in real
practical contexts, contributing to their professional growth.
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Involving students of various specialties to participate in joint projects with local communities,
representatives of the industrial sector and international organizations creates conditions for the
direct application of skills, acquired within the framework of STEM education, for the implementa-
tion of local initiatives that contribute to sustainable development. The implementation of projects
on a wide range of topics, including but not limited to the development of environmentally safe en-
ergy solutions, improvement of agricultural technologies, etc., aimed at meeting the specific needs
of society, demonstrates to students the role and importance of STEM skills in solving practical
tasks of today. This approach nat only contributes to students' deep understanding of the practical
importance of their knowledge and skills, but also educates future teachers of various specialties to
a high degree of social responsibility, awareness and readiness to actively influence the processes
of sustainable development. As a result, students who go through such an educational experience
turn into conscious and proactive citizens, highly motivated to build a just world.

For the system of higher education, the introduction of innovative methods and approaches to edu-
cation, focused on solving current problems, will increase the quality of education and make educational
programs more relevant in accordance with the needs of the modern labor market. The involvement of
teachers in continuous learning and development of professional competences will ensure a high level of
teaching, conducive to an innovative and effective educational process. It is also important to establish
a partnership with representatives of industry, business, and the public, scientific institutes, which
opens up new opportunities for practical cooperation, joint research and combining theory with practice.

The implementation of the strategic recommendations on the integration of STEM education
and the SDGs at the level of higher education institutions, presented by us in Table 4.2, is accom-
panied by numerous challenges and risks. These difficulties arise from the complexity of the task it-
self, which involves a deep transformation of traditional educational approaches, the need to update
the content of educational programs, involve teachers in continuous professional development, as
well as the integration of advanced technologies and teaching methods. However, it is important
to understand that opportunities are along with the challenges and risks. They should be perceived
as a powerful stimulus for change and innovation in higher education, pointing the way to creating
a more flexible, adaptive and responsible educational system.

Taking into account the presented strategic recommendations, higher education institutions
have the opportunity to significantly improve the integration of the SDGs into the process of pro-
fessional training of future teachers of various specialties. Their implementation will allow not only
to update educational programs and the practical component of the organization of the educational
process, making them relevant to modern challenges and needs of society, but also to significantly
expand the use of innovative approaches and technologies, which are key in STEM education. This
will contribute to students' formation of the necessary STEM skills and professional competences,
in particular, for active participation in solving complex problems facing the modern world in the con-
text of SDGs. Therefore, these strategic recommendations will become a reliable basis for impraving
the quality of the educational process and training qualified specialists capable of making a signifi-
cant contribution to the sustainable development and post-war reconstruction period of Ukraine.
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4.5 CONCLUSIONS

In the process of the research, an in-depth analysis of the place and role of STEM education
in achieving the SDGs and its significance for the national revival of Ukraine was carried out. It is
emphasized that STEM education not only contributes to the formation of fundamental knowledge
and skills in the field of science, technology, engineering and mathematics, but also becomes a
key catalyst of socio-economic changes, playing a decisive role in the modernization of society and
strengthening its sustainability.

Attention was drawn to the fact that the introduction of STEM education contributes to the
improvement of the quality of education in general, ensuring the formation of students' technolog-
ical skills and literacy, critical thinking, creativity, the ability to generate new ideas and innovative
problem solving. These skills are indispensable for the formation of a new generation of specialists —
teachers of various specialties who are able to effectively respond to modern global challenges and
contribute to the sustainable development of society. Special attention was paid to the potential
of STEM education in increasing the national competitiveness of Ukraine and its potential for the
post-war recovery, ensuring future prosperity and sustainability.

One of the key findings of our study was the identification of significant differences in per-
ceptions of important STEM skills for achieving the SDGs between student teachers of various
specialties and teachers. On the one hand, students highly value technological skills, critical thinking
and creativity, seeing them as fundamental for their future professional activities. On the other
hand, teachers emphasize the importance of pedagogical innovations, interdisciplinary integration
and the development of problem thinking. These differences in perception between students and
teachers require higher education institutions to carefully analyze and update their educational
programs in such a way that they meet the needs of students of various specialties and the modern
labor market, as well as ensure effective assimilation of knowledge and skills necessary for effec-
tive solutions to modern challenges. This places a great responsibility on them and requires the
involvement of a wide range of interested parties, including state authorities, representatives of
educational institutions, scientific institutions, business and industry, and the public. Each of these
participants plays a unique role in shaping and maintaining an effective STEM education system,
aimed at achieving the SDGs.

State authorities can create and support the legislative and financial framework for the inte-
gration of STEM education in all HEls. This may include the involvement of international partners in
cooperation, increased funding for the implementation of the STEM approach, the creation of funds
and grant programs for educational institutions, teaching staff and students; introduction of tax
benefits for companies investing in the development of STEM education. In particular, state author-
ities can promote the development of youth STEM skills necessary to achieve the SDGs through
the implementation of incentive measures for HEls that actively integrate sustainability principles
into their educational programs. This may include establishing accreditation standards that take
into account and reward educational initiatives, aligned with the Sustainable Development Goals,
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and providing financial support or other types of incentives for those institutions that demonstrate
a high level of implementation of sustainability principles in the educational process.

Institutions of higher education, in turn, are responsible for developing and updating educa-
tional programs and their components, so that they meet the modern requirements of the labor
market and emphasize the importance of sustainable development. Meanwhile, their cooperation
with scientific institutions to conduct joint research that will contribute to innovations in the field
of STEM education will be fruitful, in particular, they will play a key role in forming a practical
base, giving students the opportunity to engage in real research projects. Business and industry
provide the best platform for internships and mentorship for students, helping them apply skills in
real-world settings and understand market needs. Cooperation between higher education institu-
tions and high-tech companies can contribute to equipping and creating specialized laboratories and
research centers, where students have the opportunity to work on innovative projects in the field
of renewable energy, ecology and other key areas. The public and non-governmental organizations
can promote the idea of the importance of STEM education through information campaigns, raising
public awareness of the SDGs and the need to integrate them into the educational process of high-
er education. Collectively, the efforts of all stakeholders should be aimed at creating an integrated,
multifaceted STEM education system that will ensure the formation of the necessary skills among
young people and contribute to the achievement of the SDGs.

Based on the analysis, strategic recommendations for higher education institutions were
formulated, which are aimed at ensuring the formation of key STEM skills important for achieving
the SDGs in future teachers of various specialties: develop interdisciplinary courses with an
emphasis on SDG challenges; promote the application of a project approach, which will involve
the cooperation of students with local public organizations or other stakeholders working on
initiatives in the context of sustainable development; ensure the development of students' tech-
nological literacy and skills; stimulate them to develop critical and problem-oriented thinking by
including in the curriculum special tasks that require analysis and finding solutions in an unfamiliar
situation, conducting debates and discussions, role-playing games on SDG issues to encourage
the analysis of different views; promote the organization of student teamwork (performance
of team educational tasks, public presentation of a joint project, etc.) and the involvement of
teachers in continuous professional development on issues of integration of STEM education
and the SDGs.

The implementation of the proposed strategic recommendations will undoubtedly require sig-
nificant efforts from all stakeholders. However, the reward is worth the effort. The society will
receive teachers of various specialties who will be able to solve the urgent challenges of modern
times with the help of their knowledge, creativity and commitment to the ideas of sustainable de-
velopment. They will teach new generations, laying the foundation for a future where innovation and
responsible treatment of resources will be the main guidelines. Thus, in the long term, the majority
of citizens of our country will be aware of the problems of sustainable development and able to
apply an interdisciplinary approach to solve them at different levels. Through targeted action and

137



REDEFINING HIGHER EDUCATION:
INNOVATION, INCLUSION, AND SUSTAINABLE DEVELOPMENT DURING WARTIME

collaboration with stakeholders, higher education can ensure the training of young people who will
be at the forefront of defending peace, justice and sustainable development.

Summarizing, it should be said that this study makes a significant contribution to the discourse
on the need for further integration of STEM education and the SDGs, especially in the context of the
current situation in Ukraine and the future period of its recovery. It is becoming clear that investing
in STEM education, focused on practical problem solving, will play a crucial role in shaping the coun-
try's sustainable future. This will not only contribute to the achievement of specific SDGs, but will
also ensure the long-term development of Ukraine as a strong, independent and innovative state.
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RBSTRACT

The field of nanotechnology has significant prospects for solving global problems of sustain-
able development. In Ukraine, the need for highly qualified specialists in nanoscience is exacer-
bated by socio-economic disruptions and the ongoing war, which requires innovative solutions to
both new and existing problems.

This chapter explores the conceptual and theoretical frameworks necessary for the effective
training of nanoscience professionals in the Ukrainian context, emphasizing the integration of
education, science, and values, which is called the education — science — values triple helix. This
model is based on the classic "triple helix" theory of collaboration between university, industry
and government, complemented by a strong ethical and sustainable orientation. We provide
an in-depth analysis of how nanotechnology education can be aligned with the Sustainable De-
velopment Goals (SDGs), as well as discuss specific challenges and opportunities in Ukraine's
educational enviranment.

The practical implementation of this integrative educational model is illustrated by the exam-
ple of Berdyansk State Pedagogical University. This research is addressed to a broad audience,
including policymakers, educators, and industry leaders, advocating a collaborative approach to
reshaping nanotechnology education to produce not only skilled technologists, but conscious
leaders, committed to sustainable progress. Through this framework, we emphasize creating an
inclusive, barrier-free and immersive educational environment that engages students in authen-
tic research and innovation while nurturing core values for sustainable development.

KEYWORDS

Nanotechnology, nanoeducation, specialists, higher education, universities, Sustainable Devel-
opment Goals, immersive education, values, science, innovation, STEAM, NanoArt.

51 INTRODUCTION

Due to today's global challenges, the role of new technologies in stimulating sustainable devel-
opment is becoming increasingly important. Among these technologies, nanoscience has a unique
potential to solve complex problems ranging from energy stability to medical innovation. This is
especially relevant in the context of Ukraine, where socio-economic pressures, exacerbated by the
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ongoing war, require innovative solutions to both immediate and long-term problems. The intersec-
tion of nanotechnology with sustainability offers a promising avenue for promoting sustainability and
growth in such environments.

The United Nations' Sustainable Development Goals (SDGs) provide a framework for as-
sessing and directing technology's impact on global challenges. Nanotechnology can significantly
contribute to many of these goals through applications in clean energy, efficient manufacturing
processes, and environmental protection. However, the realization of this potential largely de-
pends on the capabilities of specialists in this field. Thus, the education and training of specialists
in the field of nanomaterials science become crucial not only for advancing technological fron-
tiers, but also for ensuring a harmonious combination of these achievements with the principles
of sustainability.

In Ukraine, the relevance of such specialists increases due to the ongoing war, which has
disrupted the traditional educational and industrial sectors and created an urgent need for fast,
adaptive and reliable solutions to both new and existing problems. Despite, or perhaps because
of, these challenges, the country presents a unique landscape for rethinking and modernizing
educational approaches to nanotechnology. This need brings with it the opportunity to create
educational programs that not only meet international standards, but also include a deep un-
derstanding of sustainable development, civic responsibility, and the specific needs of Ukraine's
recovery and development.

Based on the fundamental concepts of the integration of nanotechnology education with sus-
tainable development, the triple helix of "education — science — values" emerges as a key model.
This model reinforces the classic concept of the "triple helix" of university — industry — government
relationships, intertwining them with the core values inherent in sustainable development. In the
traditional triple helix model, synergies between academia, industry and government drive innova-
tion and technological progress. However, by integrating a value-based approach where ethical
considerations, social responsibility and environmental impact are at the fore, the triple helix of
education, science and values extends this model to ensure that technological progress has a
positive impact on society.

The training of specialists in the field of nanotechnology, especially in the complex context
of Ukraine, requires a revision of the educational base, which not only imparts scientific knowl-
edge and technical skills, but also instills a deep commitment to sustainable values. This ap-
proach supports an educational system, in which curricula not only meet the latest scientific and
technological developments, but also reflect ethical standards and the sustainable development
goals. By fostering a value-based educational environment, future nanomaterials professionals
have nat only the capacity to innovate, but also the vision that their innovations contribute to
public welfare and environmental sustainability. This holistic approach to learning aims to produce
professionals who are not only proficient in their technical fields, but also committed advo-
cates of sustainable development, capable of driving transformational change in both local and
global contexts.
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The central discussion in this article is the creation of an immersive, inclusive and barri-
er-free educational environment that will allow future specialists in the field of nanomaterials
science to deeply engage in real scientific research and innovative activities. Such an environ-
ment is necessary to overcome traditional barriers to education, such as physical disabilities,
socioeconomic status, or geographic location, ensuring future professionals have access to
high-quality training and resources. This inclusive approach not only fosters a diverse commu-
nity, but also enriches the research and innovation landscape by incorporating a wide range of
perspectives and ideas.

In an immersive educational environment, students are not passive recipients of knowledge,
but active participants in their educational process. They participate in hands-on projects and
collaborative research initiatives that solve real-world problems, bridging the gap between the-
oretical knowledge and practical application. This direct involvement in research and innovation
instills a strong sense of responsibility and ethical behavior, aligning their scientific pursuits with
sustainable values. By fostering these values in an environment that emphasizes inclusiveness
and hands-on participation, academic institutions can effectively prepare nanoprofessionals to
lead with integrity and foresight, advancing technology progess with a conscientious approach
to global and local issues.

This article aims to explore how Ukraine can harness the transformative power of nanoscience
to achieve its sustainable development goals while overcoming the challenges, posed by the cur-
rent crisis. We will delve into the conceptual and theoretical foundations that support training in
the field of nanomaterials science, consider the practical implementation of these ideas using the
example of Berdyansk State Pedagogical University, and propose effective strategies to improve
the alignment of nanoscience education with the imperatives of sustainable development. Through
this multifaceted research, we aim to contribute to a broader understanding of how specialized
nanotechnology education can catalyze sustainable development under significant socio-political and
economic pressure.

The significance of this study goes beyond the Ukrainian context, serving as a model for other
countries seeking to improve their technological education systems under similar constraints. The
insights in this article are critical for policymakers, academics, and industry leaders around the
world navigating the intersection of technology, education, and sustainability. By adopting the
strategies discussed, they can produce a generation of professionals who are not only capable of
driving technological innovation, but also have a keen understanding of its wider impact on society
and the environment.

Ultimately, this article is addressed to academic researchers, science and technology educa-
tors, government officials, and industry stakeholders. It is a call to action for these groups to col-
laboratively redesign and implement educational frameworks that are both innovative in their tech-
nological ambitions and deeply integrated with sustainable values. In doing so, the study contributes
to the global dialogue about the role of education in achieving a sustainable future, highlighting the
important role that specialized training must play in fields such as nanotechnology.
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5.2 CONCEPTUAL BASIS OF INTEGRATION FOR NANOTECHNOLOGY AND SUSTAINABLE
DEVELOPMENT

5.21 ABRIEF OVERVIEW OF THE SUSTAINABLE DEVELOPMENT GOALS (SDGS) AND THE
GLOBAL COMMITMENT TO ACHIEVE THEM BY 2030

In 2015, the United Nations General Assembly issued a universal call to action to end poverty,
protect the planet and ensure peace and prosperity for all people by 2030. This ambitious agenda
is embodied in 17 Sustainable Development Goals (SDGs), which provide a shared blueprint for
peace and prosperity for people and planet now and in the future. The SDGs are interconnected
and encompass a wide range of social, economic and environmental goals, aimed at creating a
sustainable and resilient world [1].

Each goal is accompanied by specific indicators to guide progress and ensure accountability and
makes a unique contribution to the global agenda for dignity, peace and prosperity for people and
planets now and in the future.

As we cross the equator of the SDG deadline, the urgency for action increases. Success in
achieving the SDGs will not only shape the legacy of the current generation, but also determine
the well-being of future generations. Global commitment to the SDGs is more than a political
promise; the moral imperative is to build a more sustainable, just and stable world for all.
Governments, businesses, civil society and individuals around the world are invited to contrib-
ute to the realization of this shared vision [2]. Among the key players in this global endeavor
are experts in various fields whose expertise and innovation are critical to making progress
on the SDGs [3] (Table 5.1).

Together, these goals emphasize the need for integrated and innovative approaches where
education plays a fundamental role in equipping people with the knowledge and skills they need to
participate and contribute to all sectors of society. Through the lens of these goals, the impor-
tance of personal development and the societal impact of each specialized field become apparent,
underscoring the interconnected nature of global challenges and the multifaceted contributions,
needed to address them.

The strategies of this development are closely related, practically intertwined, with the ideas of
human development, spread throughout the world. The concept of "human development" assumes
that the goal of social progress should be to expand the range of choices and opportunities available
to individuals, increasing their potential for personal growth [4]. Three components are moni-
tored — well-being, health and education of a persan, which collectively contribute to the growth
of human potential as a driving force of sustainable development, its impact on economic and social
processes, preservation of the environment and its balanced development. Therefore, sustainable
development should ensure the accumulation, preservation and transfer of the potential of spiritual
and personal development of a person.
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5.2.2 BEYOND TRADITIONAL ROLES: THE ROLE OF EDUCATION AND THE SPECIALIST IN
ACHIEVING THE SUSTAINABLE DEVELOPMENT GOALS

In the context of sustainable development, the role of a specialist goes beyond traditions,
combining personal values, professional skills and civic responsibility [5]. This holistic approach
emphasizes the importance of ethical considerations, social responsibility and commitment to the
public good alongside technical expertise. In this way, professionals are seen not just as workers in
their respective fields, but as informed and engaged members of the global community who share
responsibility for achieving the SDGs.

The SDG concept gives education a central role as a catalyst for transformational changes [B].
Universities can play an important role in the implementation of the SDGs, as they have long
been powerful drivers of global, national and local innovation, economic development and social
well-being [7]. They can help shape new ways of learning for global citizens and spread knowledge
and innovation into society, contribute to the achievement of the SDGs through teaching and learn-
ing, research, organizational management, culture and action, and external leadership.

Education has the greatest potential that universities can bring to sustainability, and this is
reflected in SDG 4 "Quality of Education". Higher education is mentioned in target 4.3, which aims
to "ensure equal access for all women and men to affordable and quality technical, vocational and
higher education, including university, by 2030". Higher education is also an important part of
other goals related to poverty (SDG 1), health and well-being (SDG 3), gender equality (SDG 5),
management, decent work and economic growth (SDG 8), responsible consumption and produc-
tion (SDG 12), climate change (SDG 13) and peace, justice and strong institutions (SDG 16). The
Education 2030 Framewaork for Action (EFA) [8] calls for the reform of the higher education sec-
tor through international agreements that establish and regulate teaching and learning activities
to be consistent with sustainable development (SD). In addition, this roadmap aims to harness the
power of digital tools, open educational resources and online learning to promote access, equity,
quality and relevance. Task 4.7 clearly mentions education for sustainable development (ESD) as
a type of education that can provide students with important knowledge, skills and attitudes to
achieve sustainable development [9].

Universities can be engines of social transformation. They nurture future leaders, profession-
als and citizens and can guide them towards sustainable development through their educational
programs. Thus, the role of higher education in realizing the SDGs lies in its contribution to the
transformational transition to sustainability. Sustainability is envisioned as a systemic state that
society is constantly trying to define and achieve, guided by the SDGs, and thus the contribution
of education is to create favorable conditions for the emergence of this vision [10]. It requires
identifying first the competencies, i.e. the knowledge, skills, behaviors and attitudes that learners
need to develop to realize such a state, and then the curricula, teaching methods, teacher training
programs and learning environments at each level of their development. Although there are general
lists of competencies, associated with education programs for sustainable development, the more
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appropriate choice should be based on the local vision of sustainable development. Thus, educational
communities need to develop their own vision of sustainable development in the future, to define
the sustainable development competencies, provided by their programs, and to implement the
right pedagogy, curricula and assessment to align the favorable conditions for the emergence of
such a vision [11]

These learning opportunities cover a wide range of topics, including environmental responsi-
bility, social accountability and economic viability, aligning them with the Sustainable Development
Goals. The demand for qualified experts in sustainable development is increasing, which emphasizes
the importance of continuous education and training [12].

The integration of Ukraine into the global educational space requires constant improvement
of the national education system, which is determined by a number of orders of the Ministry of
Education and Science of Ukraine and state regulatory and legal documents, which declare the re-
quirements for the educational process of higher education, professional and pedagogical activities
and the personality of teachers of the new generation — the law "On higher education" (2014),
the law "On education" (2017), the order of the Ministry of Education and Culture "On the approval
of the concept of the development of pedagogical education" (2018), the order of the Ministry of
Education and Culture "On the approval of the professional standard for the group of professions
"Teachers of higher education institutions™ (2021) and others. In particular, Article 4 "Strategic
Priority Areas of Innovation" of the Law of Ukraine "On Amendments to Certain Laws of Ukraine
Regarding Priority Areas of Science and Technology Development" emphasizes the development of
new materials production technologies, their processing and connection, creation of the industry of
nanomaterials and nanotechnologies.

5.2.3 THE ROLE OF NANOTECHNOLOGY IN ADVANCING THE SUSTAINABLE DEVELOPMENT
GOALS

Nanatechnology, which is characterized by the manipulation and application of materials at the
nanoscale, has a huge potential to revolutionize various sectors and, thus, significantly contribute
to the achievement of the Sustainable Development Goals (Fig. 5.1). This cutting-edge technol-
ogy intersects with sustainable development, offering innovative solutions to some of the most
pressing global challenges, including environmental degradation, health crises, energy shortages,
and more. The unique ability of nanotechnology to work at the atomic or molecular level opens up
unprecedented opportunities to improve product functionality and create new materials and pro-
cesses that are more efficient, less resource-intensive and environmentally friendly.

Nanaotechnology has a staggering global impact, marking its presence in almost every industry
due to its versatile applications. As the cornerstone of today's technological progress, they are
changing the way industries operate, contributing to significant improvements in efficiency, safe-
ty and sustainability. This widespread adoption underscares the technology's key role not only in
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empowering the industry, but also in addressing pressing global challenges. Through its compre-
hensive integration into various fields, from medicine and agriculture to energy and manufacturing,
nanotechnology is recognized as a key factor in achieving sustainable development worldwide.

\E\ﬁr?\gﬂl'ggE;TEM Advanced water

opportunities purification with
through nanofilters

nanotech

Enhanced learning
with nano-enabled
tools

Improved tech
access with
nanotachnology

Enhanced forensic
and security
applications

Nanotech for

Job creation and
industry revitalization
via nanotech

Soil remediation
and sustainable
pest control

Pollution control
and water quality
monitoring

Infrastructure
resilience and
innovation with
nano-materials

Collaborative
global nanotech
initiatives

Carbon capture
and efficient
energy solutions

Efficient, Waste and
cost-effective | energy
renewable reduction in
energy manufacturing
technologies

O Fig. 5.1 Role of nanatechnology in promating the sustainable development goals

IMPACT ON SOCIETY

Nanatechnology is greatly improving healthcare by increasing the effectiveness of treatments
with targeted drug delivery systems and improving public health monitoring with sophisticated
nanodiagnostic tools. These technological advances directly contribute to improvements in global
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health and well-being. In the field of education, nanotechnology enriches the learning experience by
integrating advanced tools and curricula that make education more engaging and effective, thereby
preparing students for future technological challenges [13]. In addition, initiatives to promote
participation in nanotechnology and STEM fields are crucial to the empowerment of women and
girls, helping to close gender gaps in education and employment in high-tech, thus promoting gender
equality. The role of nanotechnology extends to strengthening social structures and intensification
of global cooperation. Enhanced forensic capabilities and security measures, enabled by nanotech-
nology, support stronger and fairer institutions and governance systems. In addition, the collabora-
tive nature of nanotechnology research fosters global partnerships, emphasizing the importance of
international collaboration between academia, industry and governments. These partnerships are
essential for harnessing and sharing knowledge and innovation, which are key to achieving all the
Sustainable Development Goals.

ECONOMIC DEVELOPMENT AND INFRASTRUCTURE

In the economic sector, nanotechnology stimulates innovation and productivity, creating jobs
and accelerating economic growth, especially in new emerging industries [14]. The development of
nanotechnological materials increases the sustainability and efficiency of infrastructure, which is
important for sustainable industrialization. These materials and technologies also help build smarter
and more sustainable cities, optimize energy use, and reduce urban pollution. By making basic tech-
nologies more accessible, nanotechnology plays a critical role in reducing inequality, allowing diverse
communities to benefit from technological progress.

ENVIRONMENTAL SUSTAINABILITY AND RESOURCE EFFICIENCY

The impact of nanotechnology on environmental sustainability is crucial, from improved wa-
ter treatment systems to increasing the efficiency of renewable energy sources, such as solar
panels and fuel cells. These technologies help minimize the impact of production processes on the
environment,, aligning them with the goals of responsible consumption and production [15]. In addi-
tion, nanotechnology helps climate action and initiatives by providing effective solutions for carbon
sequestration and environmental monitoring, which is crucial to mitigating the effects of climate
change. Protection of aquatic and terrestrial ecosystems is also enhanced by nanomaterials that re-
move pollutants and improve soil health, supporting the sustainability of life below water and on land.

With this broad impact, nanotechnology not only solves specific technical problems, but also
fundamentally supports the integration of sustainable development into global industries and societies.
Their diverse applications highlight the potential as a key engine for achieving a sustainable and just
future, demonstrating how deeply intertwined technological progress is with societal progress.
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5.2.4 SPECIALISTS IN THE FIELD OF NANOMATERIALS SCIENCE AS AGENTS OF CHANGE TO
ACHIEVE THE SUSTAINABLE DEVELOPMENT GOALS

Nanomaterials scientists play a critical role in sustainable development, offering innovative
solutions that could lead to breakthroughs in energy efficiency, medical treatment, water puri-
fication, and more. Their contribution is not limited to the direct application of experience, but
extends to influencing policy, educating future generations and fostering a culture of sustainable
development within their spheres of influence.

Nanatechnology is by its very nature a multidisciplinary field that synthesizes knowledge from a
multitude of disciplines spanning the technical, natural, social, and political spheres. This integration
is vital because it enables the development of innovative solutions that can be effectively applied to
real-world problems across sectors.

Applicants of higher education in the specialty 105 Applied physics and nanomaterials are able
to perform professional work according to DC 003:2010, such as: 21 Professionals in the field
of physical, mathematical and technical sciences, 2111 Professionals in the field of physics and
astronomy, 2111.1 Scientific employees (physics, astronomy), 2310 Teachers of universities and
higher educational institutions, 2310.2 Assistant, 2310.2 Teacher of a higher education institu-
tion, 2320 Teacher of a vocational and technical educational institution, 31 Technical specialists in
the field of applied sciences and technology, 3111 Laboratory assistants and technicians related to
chemical and physical research.

5.2.41 INTEGRATION BETWEEN DISCIPLINES

At its core, nanotechnology draws heavily from the technical and natural sciences, including phys-
ics, chemistry, biology, and engineering. These fundamental sciences allow nanomaterials specialists
to manipulate matter at the molecular and atomic levels, creating materials and devices with improved
properties and functions. In addition, the industry relies increasingly on computer science and informa-
tion technology, as nanoscale devices often require complex algorithms to operate and manage data.

In addition, the application of nanotechnology often extends to the field of medical and pharma-
ceutical sciences, especially in drug delivery and diagnostics, closely linking them to health care and
bioengineering. Environmental science is another important field where nanotechnology is used for
pollution control, water purification and sustainable energy solutions.

However, the scope of application of nanotechnology is not limited to scientific and technical
disciplines. It also covers the social sciences, ethics and policy making. The societal implications
of nanotechnology implementation, such as privacy issues with nanosensors or the health effects
of nanoparticles, require careful study and understanding by sociologists and ethicists. Political
science also plays a role, particularly in shaping the policies that govern the use, dissemination, and
ethical considerations of nanotechnology developments.
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5.2.4.2 THE NEED FOR UNIQUE COMPETENCIES

Given this wide and diverse canvas, specialists in the field of nanomaterials science must
possess a fundamentally unigue set of knowledge, skills, abilities and competencies. They need solid
training in many scientific disciplines, combined with the ability to apply that knowledge to practice
in innovative ways. Critical thinking and problem-solving skills are essential, enabling them to devel-
op solutions that are not only effective, but also sustainable and ethically sound.

Flexibility in learning and adaptability are also key attributes for these professionals. Nanotech-
nology is a rapidly evolving field where new discoveries and technologies are constantly changing
the landscape. Therefore, specialists must maintain a constant passion for science and openness
to constant learning and adaptation. Additionally, given the potential global impact of their work,
these professionals need strong communication and collaboration skills to work effectively across
disciplines and cultures. They must be able to navigate a complex regulatory environment and un-
derstand the implications of their work for society, ensuring responsible research and innovation.

5.2.4.3 CHANGING EDUCATIONAL PARADIGMS

The training of such uniquely qualified specialists is a serious challenge and requires a change in
educational paradigms. Traditional education systems, often segregated by discipline, must evolve
to foster interdisciplinarity by integrating courses that allow students to acquire knowledge in
multiple scientific fields and their applications. This integration should be complemented by prob-
lem-based learning where students solve real-world problems using an interdisciplinary approach,
thus developing practical skills alongside theoretical knowledge.

Institutions of higher education should also emphasize ethical learning and social awareness,
preparing students to consider the broader implications of their work for society and the environ-
ment. This holistic approach to education is essential for educating the next generation of nano-
technologists who are not only knowledgeable in their technical fields, but are also conscious global
citizens ready to contribute to the sustainable development and improvement of society.

Thus, the training of specialists in the field of nanotechnology is not only about the transfer
of knowledge, but also about the formation of innovators and those who solve the problems of
tomorrow, who are versatile, ethical and ready to overcome the challenges of a changing world.

5.2.44 ACHIEVING THE SDGS THROUGH THE CONTRIBUTION OF SPECIALISTS IN THE FIELD OF
NANOMATERIALS SCIENCE

Achieving the SDGs through the contribution of professionals requires a paradigm shift in edu-
cation and training. There is a growing need for programs that not only impart technical knowledge,
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but also foster the development of communication skills, ethical reasoning, and understanding of
global challenges. Integrating SDG-related content into curricula can inspire students to apply their
knowledge to achieve societal impacts, equipping the next generation of professionals with the
competencies, needed to effectively promote sustainable development.

The standard of higher education in the specialty 105 "Applied physics and nanomaterials"
for the first (bachelor's) level of higher education provides for the achievement by students of
higher education of the learning result as "Knowing the sustainable development goals and the
possihilities of one's professional sphere to achieve them, including in Ukraine" , which is ensured by
mastering a number of competencies: GC 6 The ability to conduct research at the appropriate level,
GC 11 The ability to realize one's rights and responsibilities as a member of society, to realize the
values of civil (free democratic) society and the need for its sustainable development, the rule of
law, the rights and freedoms of a person and a citizen in Ukraine; GC 12 The ability to preserve and
multiply moral, cultural, scientific values and achievements of society based on understanding the
history and patterns of development of the subject area, its place in the general system of knowl-
edge about nature and society and in the development of society, technique and technology, to use
different types and forms of motor activity for active recreation and leading a healthy lifestyle;
GC 1 The ability to participate in the planning and implementation of scientific and technical proj-
ects; GC 8 The ability to work in teams of performers, including in interdisciplinary projects.

Therefore, training a specialist in nanotechnology for sustainable development involves a com-
prehensive educational approach that integrates interdisciplinary knowledge and practical skills.
To meet the growing demand for qualified professionals in the field of nanomaterials science, edu-
cational programs must focus on the development of competencies that combine different fields
and prepare to solve current societal problems through interdisciplinary collaboration.

5.2.0 CHALLENGES AND OPPORTUNITIES: TRAINING SPECIALISTS IN THE FIELD OF
NANOMATERIALS SCIENCE IN UKRAINE IN NEW REALITIES

The war, started by Russia against Ukraine, vividly emphasized the critical importance of the
development of technological sectors [16]. This conflict exposed the vital role that high-tech in-
dustries play in a nation's resilience and recovery, highlighting the connection between national
security, sustainable development, and technological progress. Amidst the daily challenges of con-
stant shelling, infrastructure destruction, and resource scarcity, Ukraine's ability to maintain its
competitiveness and defense capabilities, not to mention develop its technological prowess, is being
severely tested.

The demand for high-tech solutions, including portable solar cells, thermal imagers and night
vision devices, has increased dramatically, highlighting the urgent need to improve the nanomate-
rials [171], required for modern electronics. Despite a strong scientific potential capable of leading
significant developments in the industrial sector, Ukraine faces a significant shortage of specialists
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able to navigate complex high-tech industries. The training of such specialists requires significant
resource investments, including highly qualified teaching staff, a modern technical base, uninter-
rupted access to engineering communications and connection to complex operations — resources
that are currently in short supply [18, 191.

The role of nanotechnology in post-war reconstruction and strengthening of national se-
curity is enormous, but current educational and infrastructure problems create significant ob-
stacles [20, 21]. The war not only led to the physical destruction of educational institutions,
but also led to the transition to online education, the mass migration of university teachers and
students, the dispersion of communities and significant educational losses [22, 23].

This contradiction between the acute need for high-tech specialists and the expediency of their
training in modern conditions requires a paradigm shift in education. The war necessitates the
study of new educational models capable of withstanding the pressure of the military, energy, envi-
ronmental, and information crises [24]. Innovative approaches are necessary to ensure continuous
training of specialists, using both synchronous and asynchronous learning technologies to adapt to
the limitations of distance education [25].

As Ukraine goes through these turbulent times, the need to develop a sustainable and compet-
itive high-tech industry in the post-war period is becoming increasingly apparent. The way forward
requires a concerted effort to meet current challenges through innovation and adaptability in ed-
ucation and technology. Thanks to this, Ukraine can not only recover from the devastation of the
war, but also secure a sustainable and prosperous future, underscoring the indelible link between
technological progress and national resilience.

5.3 THEORETICAL BASIS: FRAMEWORK AND COMPETENCIES FOR TEACHING NANOTECHNOLOGY

5.31 MODERN EDUCATIONAL PARADIGMS FOR TRAINING SPECIALISTS IN THE FIELD OF
NANOMATERIALS SCIENCE

The need to understand education as a social phenomenon, designed to solve certain tasks
of society, in particular regarding the achievement of the SDGs, requires a thorough study of the
existing educational paradigms in it. The modern competence paradigm of education is practically
oriented (being competent means able to make adequate decisions in life and professional activity)
in accordance with the values of a society of sustainable development [26].

Education needs to be modernized in the context of the requirements and opportunities of the
21% century. Since ideas and technologies change faster than generations of people, first of all
it is necessary to ensure high functionality of a person in various, often unpredictable conditions.
Secondly, it is necessary to find rational schemes of the relationship between the development of
knowledge, technologies and the ability of a person to creatively assimilate them. Thirdly, in the
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conditions of globalization, it is very important to ensure an optimal balance between the local and
the global, so that a person, as a patriot of his/her country, is aware of the realities of the global-
ized world, bears responsibility for it, that is, he/she is both a citizen of the country and a citizen
of the world, and at the same time to form a social and at the individual level of understanding a
person as the highest value that has the right to be him/herself. Fourth, in the realities of the infor-
mation society, it is necessary to develop people's communicative abilities, to cultivate high spiritual
ideals in each person based on constructivism as a way of life, to affirm the culture of tolerance and
acceptance of representatives of other cultures.

Innovative education is also global education, which should contribute to the acquisition of
cross-cultural literacy based on knowledge of one's own national culture and the formation of
relationships with people from the standpoint of universal values. Global education in its humanistic
aspect gives an individual more opportunities for successful and competent activity at the global
level, helping everyone become a "person of the world" [27]. At the same time, innovative education
should be aimed at fostering a new promising type of tolerant worldview, the main attribute of
which is the perceived right to one's own point of view without limiting the interests of other people
and a high level of personal responsibility.

Innovations in the field of higher education, aimed at the formation of the personality of a
professional, his/her ability to scientific, technical and innovative activities based on social order,
renewal of the content of the educational process, professional and creative activities, are gaining
the greatest relevance. In the field of nanomaterials science, training specialists who are not only
skilled, but also adaptive and innovative is critically important. This requires the transformation
of educational paradigms in higher education, the transition to more dynamic and flexible models
that effectively meet the needs of professional activity and societal demands. The transition to
innovative education in the field of nanomaterials science focuses on the development of a holistic
personality of a professional, increasing his/her ability to participate in scientific, technical and
innovative activities [28].

A key aspect of this educational transformation is the formation of versatile cooperation and
personal contacts. By creating a collaborative environment, educational institutions encourage stu-
dents to network with peers, educators, and industry professionals. This collaboration is not limited
to the academic realm, but extends to joint projects with research institutions and industries,
enriching students' practical experiences and influencing real-world challenges.

Another fundamental shift is the individualization of educational trajectories. Allowing students
to tailor their educational path to their personal interests and career goals enables them to special-
ize in nanotechnology areas most relevant to their future roles. This setting not only increases the
engagement and motivation of students, but also ensures the direct application of acquired skills to
the demands of the labor market and scientific innovations.

Increasing the efficiency of individual creative work is also of crucial importance. Educational
paradigms that promote independent inquiry and project-based learning encourage students to
develop critical thinking and prablem-solving skills.
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Optimizing course content to keep pace with the latest industry advances ensures that stu-
dents are well prepared to enter the professional environment. Regular updating of the curriculum
and the introduction of advanced topics in nanomaterials science are important to maintain the
relevance and effectiveness of the educational program.

Another important component is increasing the volume of independent work. It encourages
students to develop self-directed learning skills that are vital for continued professional develop-
ment and success in their future careers. This approach promotes an active attitude to learning
and discovery, which is important in the science-intensive field of nanotechnology.

In addition, education should adapt to the intellectual qualities and learning styles of individual
students. Such personalization of the learning process maximizes educational outcomes and helps
students reach their full potential by matching learning methods to individual learning preferences
and intellectual abilities.

Finally, ensuring program flexibility is critical to adapting to the rapid changes that characterize
the nanotechnology sector. Flexible educational programs allow for the rapid integration of new sci-
entific discoveries and technological advances into the curriculum, thus keeping education relevant
and comprehensive.

By integrating these elements into nanomaterials science educational paradigms, higher ed-
ucation institutions can educate a new generation of nanomaterials specialists who are not only
technically proficient, but also versatile, innovative, and well-prepared to contribute to sustainable
development through their work. This holistic approach to education is vital to preparing students
to meet the challenges of tomorrow and succeed in the globalized world of nanotechnology.

A modern global strategic trend is the formation of a dynamic concept of education in the inter-
ests of sustainable development, the implementation of which occurs through the integration of its
topics into all academic disciplines, as well as the organization of special thematic programs [29].

A special role in this case belongs to higher education, where scientific work is combined with
educational work, there is a powerful personnel scientific and pedagogical potential, an appropriate
educational base. It is here that the training of specialists of the new generation, along with the
assimilation of purely professional knowledge, should focus on finding ways and means of balanced
development both in terms of outlook and in relation to a specific field of activity.

In higher education, there is an opportunity to introduce the topic of sustainable development
into almost all aspects of the educational process. The first task is to introduce the issue of sus-
tainable development into the educational programs of training students of higher education. Since
the state regulates the normative part of education (through approved educational standards), it
is suggested to start with making changes to the relevant disciplines taught (additional sections,
arrangement of accents, etc.), as well as introducing a new academic discipline into the variable
component of educational programs. In addition, it is considered appropriate to actively involve
students of higher education in scientific and innovative activities, the result of which should be
certain positive shifts in consciousness, the formation of new approaches, the acquisition of skills
and concrete steps in the advancement of sustainable development of saciety.
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Therefore, the ideas of sustainable development of society should take their place in the training
of future specialists in the field of nanoscience and technology. To achieve efficiency, it is necessary:

— integration of education for sustainable development into educational disciplines, programs
and courses;

— organization of separate courses and programs on sustainable development;

— dissemination of positive experience in education, which will contribute to changes in behavior
in favor of sustainability;

— strengthening of the cooperation and partnership with other process participants;

— promotion of the understanding of the essence of global, national and environmental prob-
lems with an emphasis on their socio-economic consequences;

— introduction of new approaches to education.

5.3.2 DEFINITION OF PROFESSIONAL EXCELLENCE: BASIC SKILLS AND COMPETENCIES FOR
SPECIALISTS IN THE FIELD OF NANOMATERIALS SCIENCE

The taxonomy of sustainable development competencies is based on the following categories [311]:

— understanding of sustainability;

— critical and creative thinking skills, as well as systemic thinking, empathy and interdisciplinary
cooperation;

— attitude, which means commitment to sustainable development, respect for past, present
and future generations.

Based on the above analysis of educational paradigms, regulatory frameworks and the taxono-
my of sustainable development, we can specify the skills that specialists in the field of nanomateri-
als science need to effectively promote sustainable development:

— knowledge in the field of nanoscience and nanotechnology: understanding the principles
and applications of nanoscience and nanotechnology is fundamental for specialists in the field
of nanoscience;

— characterization and analysis of materials: the ability to characterize and analyze materi-
als at the nanoscale is essential for nanoscience professionals to effectively study and manipu-
late nanomaterials;

— design and selection of materials: the ability to design and select materials at the nanoscale
is crucial for the development of innovative solutions and the creation of new materials with speci-
fic properties;

— processing and fabrication of materials: competence in processing and fabrication of nano-
materials is necessary for nanoscience specialists to produce nanoscale devices and structures;

— interdisciplinary understanding: nanotechnologists must have a strong interdisciplinary un-
derstanding, as nanotechnology is an interdisciplinary field that requires knowledge from various
disciplines, such as physics, chemistry, biology, and engineering;
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— ethical awareness: understanding the ethical implications of nanotechnology is critical to
ensuring responsible development and addressing societal issues related to health, safety and
environmental impact;

— innovative problem solving: nanotechnologists must possess strong problem-solving skills to
develop innovative solutions to sustainable development challenges in areas, such as health, water
treatment, agriculture and energy;

— risk management: knowledge of risk assessment and risk management is essential to ad-
dress the potential health and environmental risks, associated with the use of nanotechnology;

— collaboration and communication: effective collaboration with experts from different fields
and clear communication skills are vital to the successful integration of nanotechnology into sus-
tainable development efforts.

That is, for nanomaterials professionals seeking to make an effective contribution to sustain-
able development, a specific set of competencies is critical to navigating the complexities of their
field while contributing to long-term global sustainability. These competencies provide them with
the necessary tools to innovate and apply nanotechnology solutions that are environmentally safe,
socially responsible, and economically viable.

Systems thinking competence is essential for nanomaterials scientists because it enables
them to understand and manipulate materials at the nanoscale within larger environmental, eco-
nomic, and social systems. This holistic view is critical to ensure that nanotechnology innovations
contribute positively to sustainable development without unintended consequences.

Future thinking, or predictive competence, prepares future nanomaterials professionals to
predict the consequences of their innovations. Given the rapid development of nanotechnology, the
ability to anticipate and mitigate the potential risks, associated with new materials and technolo-
gies, is vital for responsible development and implementation.

The competence of strategic thinking allows specialists in the field of nanomaterials to
develop long-term strategies that meet the sustainable development goals. It involves planning and
executing projects in a way that optimizes the use of resources, minimizes environmental impact
and maximizes benefits for society.

The competence of interpersonal communication or cooperation is especially important in
the interdisciplinary field of nanotechnology. Nanomaterials scientists must collaborate effectively
with other scientists, engineers, policymakers, and industry leaders to ensure that nanotechnology
developments are scalable, sustainable, and responsive to the diverse needs of society.

Integrated problem-solving competence is critical for nanomaterials professionals to apply
their technical knowledge and innovation skills to real-world problems. This competency involves
synthesizing information from various sources and disciplines to develop solutions that effectively
address specific sustainable development challenges.

Finally, value thinking, or normative competence, is indispensable for professionals in the
field of nanomaterials science. This competency involves thinking about the ethical implications of
their work, integrating sustainability values into research and development, and considering the
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wider impact of nanotechnology on society and the environment. This ensures that nanomaterials
professionals not only pursue innovations that are technically feasible and economically viable, but
are also socially just and environmentally sound.

Thus, the competencies of specialists in the field of nanomaterials science constitute a complex
set of knowledge, skills and values that are crucial for effective promotion of sustainable devel-
opment. This suite combines deep technical knowledge with a broad understanding of the social,
ethical and environmental implications of nanotechnology.

The multifaceted nature of these competencies reflects the complex interaction between
nanotechnology and sustainable development. Professionals who possess this diverse skill
set are uniquely positioned to deliver innovations that not only push technological boundar-
ies, but also enhance societal well-being and environmental stewardship. This integrated ap-
proach ensures that advances in nanomaterials science positively impact both current and fu-
ture generations, balancing technological progress with the need to preserve and develop the
global ecosystem.

Essentially, the competencies, required of nanomaterials specialists, encompass not only mas-
tery of scientific and technical disciplines, but also the development of strategic, ethical, and collab-
orative skills. These professionals must navigate an environment where interdisciplinary knowledge
is combined with the commitment to sustainable development, making them key figures in achieving
the global goals of sustainable development. Their role is not only to function within their technical
domains, but also to act as bridges connecting science to the wider needs of society, thus embody-
ing the true spirit of innovation in the service of humanity.

5.3.3 HARMONIZATION OF THE VALUES OF NANOTECHNOLOGY EDUCATION WITH THE
SUSTAINABLE DEVELOPMENT GOALS

Values play a special role in the training of nanotechnologists. According to Leiserowitz et al. [32]:

"Values are abstract ideals, such as freedom, equality and sustainability. They often evoke
emotional responses and are usually expressed in terms of "good" or "bad", "better" or "worse",
"desirability" or "avoidance". Values define or guide us toward goals, shape our attitudes, and pro-
vide standards, by which to measure the behavior of individuals and society. Attitude refers to
the assessment of a particular object, quality or behavior as good or bad, positive or negative.
Attitudes often derive from and reflect abstract values. Finally, behavior refers to specific decisions
and actions, taken by individuals and groups, often based on core values and attitudes".

There are many studies that support how personal well-being, curiosity, empathy, kindness and
non-materialistic values are associated with more sustainable behavior [33, 34].
For example, Mearns and Norton defined the role of values for sustainable development [35]:
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"Sustainability really boils down to nurturing and combining values, beliefs and behaviors with
environmental stewardship and collective responsibility. Through our everyday choices, we can
choose to either improve or weaken the planet, our society, and our commercial wealth. Based on
this, a global attitude to the values of the Millennium Declaration involves freedom and democracy,
Justice, solidarity, acceptance, respect for nature and shared responsibility”.

Pappas research defines "individual sustainability" as follows [36]:

"Sustainable individuals are characterized by creating harmony, interconnectedness, and a
relatively high level of self-awareness in their values, thoughts, behaviors, and actions, as well as
by cultivating continuous individual growth in their physical, emational, social, philosophical, and in-
tellectual abilities. Individual sustainability involves having a well-developed and demonstrated value
system that recognizes the importance and interconnectedness of all global biological and social
systems and our appropriate place within them'".

Cultivating core values in future nanomaterials science professionals is imperative to fostering
sustainable development in the field of nanomaterials science. This necessity arises from the pro-
found influence of values on attitudes and behavior, which in turn shape professional practice and
interaction with society and the environment.

Values, such as freedom, equality, sustainability and respect for nature, are not just abstract
ideals; they evoke strong emotional responses and direct people toward certain behaviors and
goals. For specialists in the field of nanomaterials science, these values become the standards, by
which they evaluate their professional behavior and the impact of their innovations. As highlighted
in various studies, values related to personal well-being, empathy and care for the environment
are associated with sustainable behavior, which is crucial in the context of the potential impact of
nanotechnology on the environment and society.

The role of values in sustainable development is mainly to nurture and combine these ethical
principles with environmental responsibility and collective responsibility. Armed with a value system
that emphasizes interconnectedness and harmony, nanomaterials professionals can make decisions
that not only advance technological progress, but also enhance societal well-being and the health
of the planet.

Therefore, to effectively promote sustainable development, specialists in the field of nanomate-
rials science must embody what can be called "individual sustainability" [37]. This concept involves
a deep alignment of values, thoughts, behaviors and actions that promote continuous personal
growth along with commitment to global biological and social systems. A well-developed and actively
demonstrated value system allows these professionals to understand and fulfill their roles in these
systems thoughtfully and responsibly.

When defining a value system for nanomaterials specialists, it is extremely important to inte-
grate these principles at every level of education and prafessional training. This integration ensures
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that future professionals not only possess the scientific and technical skills necessary for their
field, but are also guided by a strong ethical compass. The development of such a value-based
framework is essential to ensure that nanotechnology advances contribute positively to sustainable
development, reflecting a balance between innovation and ethical responsibility, between individual
achievement and collective well-being (Fig. 5.2).
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O Fig. 5.2 Framework of values of a specialist in the field of nanomaterials science for achieving
the sustainable development goals

By learning these values, aligned with the global sustainable development goals, future special-
ists in the field of nanomaterials science not only enrich their professional development, but also
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make a significant contribution to solving global problems. This not only fulfills the expectations of
stakeholders in the immediate context, but also aligns the field of nanotechnology with broader
humanitarian and planetary goals.

5.3.4 INTEGRATION OF SCIENTIFIC FOUNDATIONS IN NANOTECHNOLOGY EDUCATION

Education in the field of nanotechnology is inextricably linked to the promation of the sustainable
development goals, with a special emphasis on the inclusion of a reliable scientific component in the
curricula of future specialists in the field of nanomaterials science. This approach is vital because
nanotechnology is one of the most science-intensive fields, and the ability to develop sustainable inno-
vative solutions depends on a deep understanding of complex scientific principles and methodologies.

For future specialists in the field of nanomaterials science, it is very important that their
curriculum is saturated with rigorous scientific training from the very beginning of their studies.
This immersion should not be limited to traditional learning models, but should extend to dynamic
hands-on experience in state-of-the-art laboratories [38]. Active participation in advanced scien-
tific projects allows students to apply theoretical knowledge in practice, improving the learning
process and preparing them for real challenges.

In addition, educational programs should facilitate regular interaction with industry leaders and
experts through guest lectures, seminars and conferences. Such engagements provide students
with invaluable insight into the latest developments and trends in nanotechnology and environmen-
tal practices. These opportunities not only broaden their understanding, but also inspire innovative
thinking and problem-solving approaches.

Another important element of this educational strategy is to ensure that students have access
to the best laboratories. Not every university can afford advanced research tools and technolo-
gies. Therefore, exploring student internship opportunities and partnering with institutions that
have these opportunities becomes vital. Such collaborations can provide hands-on experience and
exposure to cutting-edge experimental work, positioning students at the forefront of technological
progress. Providing access to state-of-the-art laboratories, whether physically or virtually, en-
sures that students are properly prepared to contribute to future innovations in the industry. This
experience not only improves their practical skills, but also deepens their understanding of complex
scientific concepts, which is crucial for their future careers in nanotechnology.

In addition, by encouraging collaboration with interdisciplinary teams within academic institu-
tions and professional networks, students can gain a more comprehensive understanding of how
nanotechnology intersects with different sectors, such as healthcare, agriculture and energy. This
broad perspective is essential for developing technologies that are not only scientifically sound, but
also socially acceptable and aligned with the global sustainable development goals.

Thanks to these comprehensive educational strategies, future specialists in the field of nanoma-
terials science become not just education seekers, but also active participants in the formation of
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new scientific approaches and the promotion of sustainable development. This proactive involvement
in scientific discovery and application is critical to fostering well-rounded professionals who are ready
to address tomorrow's challenges with innovative solutions that benefit society and the environment.

5.3.5 IMMERSIVE EDUCATIONAL ENVIRONMENT: THE BASIS OF A COMPLEX ECOSYSTEM FOR
TRAINING SPECIALISTS IN NANOMATERIALS SCIENCE

IMMERSIVE EDUCATIONAL ENVIRONMENT

When developing a reliable system of training specialists in the field of nanomaterials science, it is im-
portant to base the educational environment on three main components: education, science and values.
The unity and seamless integration of these components into educational plans is critical to creating an
immersive educational environment. This integration ensures that each aspect is not taught in isolation,
but as interconnected elements that enhance the student's learning experience and understanding.

The Venn diagram, shown in Fig. 5.3, illustrates how each sector uniquely contributes to the
development of a profession that is well-equipped to innovate in the field of nanomaterials science
while making a positive contribution to sustainable development.

At the intersection of education and science, "Innovative Problem-Solving" becomes a key di-
rection that marks the integration of traditional learning with advanced scientific practice. Here,
the educational model encourages not only the acquisition of knowledge, but also its innovative
application. This combination of concepts fosters the ability to approach complex problems with
new solutions and is an integral part of the field of nanotechnology, where the problems we face
require not only analytical thinking, but also creative breakthroughs.

Where science meets values, the focus is on "Ethical Responsibility", emphasizing the important
role of ethical considerations in scientific work. Nanomaterials scientists must navigate the ethical
dimensions of their research, balancing technological advances with considerations of public health,
safety, and environmental impact. This point underscores the need for a value-based approach to
research that prioritizes accountability at every stage of discovery and application.

The intersection between education and values provides "Commitment to the Global Goals of
Sustainable Development", which reflects the integration of sustainable development principles into
educational content. Training specialists in the field of nanomaterial science is not just the transfer
of knowledge; it is about fostering a sense of care for the planet and striving to solve the grandiose
tasks, outlined in the UN Development Goals. This commitment ensures that the nanotechnologists
of tomorrow are not only skilled, but also committed to applying their skills to global sustainable
development efforts.

At the center of all three circles is the "Specialist", a professional who embodies the integration
of education, scientific acumen and a strong value system. Such specialists are not only capable of
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conducting cutting-edge research and developing innovative technologies, but also deeply aware of
the wider impact of their work. They are ready to make a significant contribution to their field, con-
scientiously approaching the broader goals of societal development and environmental preservation.

|\ Commitment Ethical
to Global Responsibility

Sustainability

\_Goals

| Specialist

Innovative
Education Problem- Science
Solving

Immersive educational environment

O Fig. 5.3 Immersive educational environment for training a specialist in
the field of nanomaterials science

ECOSYSTEM OF NANO-EDUCATION

The proposed model of the educational environment is more than just a space for learning; it
is an ecosystem that aligns with the university-industry-government triple helix model, establishing
a symbiotic relationship where each entity plays a key role in the cultivation and application of
knowledge (Fig. 5.4).

The ecosystem of nanoeducation is the driving force behind the harmonious integration of the
principles of sustainable development in the field of nanotechnology education. This ecosystem is
a complex but well-balanced structure where education, science and values intersect under the
influence of government, industry and universities to produce well-rounded professionals in the field
of nanomaterials science.

At the heart of this ecosystem is an education where students have a deep understanding of
the principles and practices of nanoscience. Public policy and funding, together with the legislative
and regulatory framework, ensure that educational programs not only meet high standards, but
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are also aligned with the national and global sustainable development goals. This grassroots support
enables educational institutions to provide state-of-the-art knowledge while fostering the commit-
ment to sustainable practices.

The combination of education and science is an element of innovation, encapsulated in the
practice of innovative problem solving. This practice is developed through a flexible and dynamic cur-
riculum that encourages students to think creatively and apply their knowledge to real-world tasks.
Industry plays a vital role here, providing a pathway for technology transfer and commercialization,
ensuring that scientific discoveries move from the laboratory to the marketplace, where they can
drive progress and contribute to economic growth.

Nano-education Ecosystem

University

Immersive
educational
environment

Sustainability

| Sustainability Ethical
\_Education Research

| Specialist

Cirriculum
Development

Government Industry

Regulation & Application

O Fig. 5.4 Ecosystem of nano-education

The university environment is a catalyst for introducing values into the ecosystem, promoting
cultural and ethical development. Here, students learn to integrate ethical considerations into their
scientific endeavors, ensuring that their future work as nanomaterials specialists will positively
impact society and the environment. Industry involvement further enriches this learning by allowing
students to experience first-hand the practical application of these values in business practice and
technological development.

Essentially, the nano-education ecosystem is a model, designed to train specialists who are
not only technically knowledgeable, but ethically aware and sustainability oriented. The synergy
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between the components of the triple helix — government, university, and industry — creates an
immersive and enabling environment where future nanotechnology professionals can thrive. These
professionals emerge as leaders ready to face the challenges of the 21 century, driven by inno-
vation, ethical responsibility and committed to promoting sustainable development in their field.

In this ecosystem, the specialist becomes the fulcrum of change. His/her education is a combi-
nation of knowledge and practice, reinforced by the commitment to values that advocate sustain-
able development. Such professionals are the nexus of this triple helix model, ready to apply their
expertise in ways that enhance societal well-being, stimulate economic growth, and contribute to
ecological balance.

5.4 THEMATIC STUDY: IMPLEMENTATION OF THE CONCEPT OF "EDUCATION-SCIENCE-VALUES"
AT BERDYANSK STATE PEDAGOGICAL UNIVERSITY IN THE TRAINING PROGRAMS OF
SPECIALISTS IN THE FIELD OF NANOMATERIALS SCIENCE

5.41 INNOVATIVE PRACTICES: TECHNOLOGIES, METHODS AND TOOLS FOR ORGANIZING THE
EDUCATIONAL PROCESS

Before the war, students majoring in "Applied Physics and Nanomaterials" had access to the nano-
technology laboratories and equipment of the Research Institute of Nanotechnology of Berdyansk State
Pedagogical University. During the war, in connection with the occupation of the city of Berdyansk and
the relocation of the university, the entire material and technical base was lost, the university changed
to the "University without Walls" format [39]. The training of specialists was under threat, which re-
quired an immediate change in the educational paradigm. To make it impossible to stop the educational
process and reduce the quality of education, all courses were digitized, a number of presentations and
educational videos were developed, and a selection of video lectures by industry leaders was made.

To implement the research component of the training of future specialists in the field of nano-
materials science, the teachers of the Department of Physics and Teaching Methods of Physics of
BSPU focused on the digitalization of education and the use of artificial intelligence technologies for
the training of students studying under the "Applied Physics and Nanomaterials" program.

To analyze the properties of nanomaterials, as well as to check their functional properties,
technologies for remote control of the sample testing process (using SEM, TEM, XRD, EDX,
RAMAN, etc.) were developed. Since the university's own material and technical base was lost, an
agreement was concluded with Sumy State University, with which close partnership relations were
established before the war.

A set of experimental samples was transferred to the Laboratory of Materials Science of He-
lioenergy, Sensor and Nanoelectronic Systems. The study of the properties of the above-mentioned
equipment took place with the involvement of applicants in online format at ZOOM meetings.
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The next stage was the involvement of foreign partners and strategic cooperation with re-
spected international institutions to support the improvement of the qualifications of their special-
ists in the field of nanomaterials science. This international partnership contributed to the fact that
the quality of scientific research and education did not decrease, despite the loss of material and
technical resources of the university.

The involvement of foreign partners in the educational process has opened up new horizons
for teachers and students of BSPU. The teachers had the opportunity to conduct fundamental
research on nanostructures in the laboratories of the Institute of Physics of the Polish Academy
of Sciences in Warsaw, Poland.

Similarly, the Institute of Solid State Physics of the University of Latvia in Riga, Latvia, and
the Faculty of Physical and Technical Sciences of the University of L. N. Gumilyov Eurasian National
University in Astana, Kazakhstan, opened its doors to BSPU researchers. These institutions offered
access to their sophisticated equipment and research environment,, facilitating research that would
otherwise have been impossible.

In an extraordinary display of academic solidarity and sharing of resources, BSPU researchers
were also able to conduct a number of studies at two of Europe's most advanced synchrotron
facilities: DESY in Hamburg, Germany, and MAX IV in Lund, Sweden. These facilities are among the
pinnacle of scientific research centers, housing highly specialized equipment that allows materials
to be studied at the atomic level.

Understanding the importance of engaging students in this highly qualified research activity,
BSPU has taken active steps to engage students remotely. A series of videos have been filmed that
reflect the essence of the research work, carried out in these international laboratories. These
videos, along with comprehensive methodical materials, have been designed to give students a
virtual yet in-depth view of cutting-edge research in action.

The videos served a dual purpose: they were educational tools that allowed students to ob-
serve and learn complex experimental procedures, and they also functioned as motivational re-
sources, showing nanomaterials professionals potential career paths.

Thanks to these efforts, BSPU not only maintained the continuity of its educational programs,
but also increased the volume and quality of training. Students were able to virtually participate in
world-class research, ensuring that their learning outcomes remain at par with global standards.
This stage of international participation was a testimony to the stability and adaptability of the edu-
cational programs of BSPU, demonstrating the potential of joint efforts in avercoming geographical,
and material and technical barriers in education.

This adaptive strategy not only preserved the educational trajectory of the students of BSPU,
but also raised their learning to a new level, which is characterized by sustainability and the ability
to use digital tools for scientific research. The revised curricula now include elements of nanotech-
nology sustainability and ethics, ensuring that graduates are not only proficient in nanomaterials,
but also deeply aware of the ethical implications and sustainability considerations of their work.
Such an immersive educational enviranment is inclusive and barrier-free, supporting the idea that
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education should be adaptive and sustainable — qualities now reflected in the students themselves.
As BSPU students engage in virtual laboratories, analyze data from remote synchrotron facilities,
and interact with international scientific leaders through online platforms, they are imbued with a
sense of global citizenship and collaboration. They are being prepared for the world where inter-
disciplinary and cross-border collaboration is the norm, and where the challenges they will face as
professionals require both scientific expertise and a deep understanding of sustainability and ethics.
The built ecosystem of nano-education at BSPU serves as a paradigmatic example of innovation
in crisis conditions, demonstrating that with the help of flexibility and ingenuity, higher education
institutions can overcome significant challenges to train specialists in high-tech industries.

5.4.2 SCIENCE IN ACTION: INTEGRATION INTO EDUCATION TO PROMOTE THE
SUSTAINABLE DEVELOPMENT GOALS AND NURTURE VALUES AT BERDYANSK
STATE PEDAGOGICAL UNIVERSITY

Scientific initiatives at Berdyansk State Pedagogical University are multifaceted efforts, aimed
at improving the quality of research and education in accordance with the SDGs. According to the
Scopus scientometric database, the SDG are in the focus of scientific research, which confirms the
university's commitment to global sustainable development initiatives (Fig. 5.5).
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These initiatives are implemented through a number of projects that are financially supported
by both national and international organizations, including projects from the state budget, the
National Research Fund of Ukraine, and individual grants (Tahle 5.2).

@ Tahle 5.2 Scientific projects, carried out/being carried out by scientists of BSPU and their harmonization
with the Sustainable Development Goals and the framework of values of nano-education

Harmoniza-
tion with the
Project Direction Sustainable  What values are nurtured?
Development
Goals
1 2 3 q
Development of technology for ~ Nanotechnologies, ~ SDGs: 3, 9, 1. Environmental protection and
evaluating quality and safety new Materials, 12,13 sustainable development of cities.
indicators of nanatechnology  ecology 2. Ethical innovation and inclu-
products during the life cycle siveness.
3. Economic and social develop-
ment.
5. Health, food security and
welfare
The search for optimal Nanotechnology, SDGs: 7,9, 13 1. Environmental protection and
conditions for the synthesis of  new materials, sustainable development of cities.
nanostructures on the surface energy, electronics 3. Economic and social develop-
of semicanductors A3BS, ment.
A2B6 and silicon for photonics 5. Health, food security and
and solar energy welfare
Nanostructured semicon- Nanotechnology, SDGs: 7, 9, 1. Environmental protection and
ductors for energy-efficient new materials, 11,13,15 sustainable development of cities.
environmentally safe technolo-  energy, electronics, 3. Economic and social develop-
gies that increase the level of  urbanization, ecology ment.
energy saving and environmen- 4. Global cooperation and peaceful
tal safety of the urban system development.
5. Health, food security and
welfare
Design and research of oxide Nanotechnology, SDGs: 7,9, 11 1. Environmental protection and
heterostructures for portable  new materials, sustainable development of cities.
solar cells energy 3. Econamic and social develop-
ment.
9. Health, food security and
welfare
Theoretical and methodolog- Nanatechnology, SDGs: 4, 8, 2. Ethical innovation and inclu-
ical principles of systematic education 5,10 siveness.

fundamentalization of training
future specialists in the field
of nanomaterials science for
productive professional activity

3. Econamic and social develop-
ment.

4. Global cooperation and peaceful
development
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Continuation of Tahle 5.2

1 2 3 q

The system of remote and Nanotechnology, SDGs: 4, 5, 2. Ethical innovation and inclu-

blended specialized training education 9,10 siveness.

of future nanoengineers for 3. Economic and social develop-

the development of new ment.

dual-purpose nanomaterials, 4. Global cooperation and peaceful

2023-2025 development

Design of an inclusive educa-  Education SDGs: 4, 5, 10 2. Ethical innovation and inclu-

tional environment of a higher siveness.

education institution 5. Health, food security and
welfare

Ukrainian universities in new Education, science,  SDGs: 4, 9, 16 2. Ethical innovation and inclu-

realities: the impact of the war high-tech industries siveness.

and mechanisms for preserving 3. Economic and social develop-

the scientific and personnel ment.

potential of training specialists 4. Global cooperation and peaceful

in high-tech industries development.
5. Health, food security and
welfare

An integrated approach to Education, STEM, SDGs: 4, 5, 2. Ethical innovation and inclu-

the professional training of science-intensive 8,9 siveness.

STEM-oriented teachers: the  technologies 3. Economic and social develop-

synergy of science-intensive ment.

and digital technologies 4. Global cooperation and peaceful
development

Together, these projects seek to advance environmental assessment technologies, improve
nanomaterials science pedagogies, optimize the synthesis of nanostructures for energy applica-
tions, and integrate inclusive educational practices. They represent a concerted effort, aimed at
increasing academic experience and research potential in the field of nanotechnology, ensuring the
relevance and impact of the scientific product of BSPU.

Each project is strategically designed to address specific global challenges through the lens of
nanotechnology, from environmental sustainability and ethical innovation to economic development
and global cooperation.

It is noteworthy that each of these projects integrates educational components that actively
involve students in their implementation. This hands-on involvement is critical in providing students
with practical experience and a deeper understanding of theoretical knowledge. This ensures that
students are not just passive recipients of information, but active participants in research that has
real-world applications and implications.

In addition, it is important that six of the nine listed projects are led by young scientists.
This underscores BSPU's desire to foster a culture of innovation and leadership among young
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faculty and graduate students, giving them the opportunity to lead projects that contribute to
sustainable development and technological progress. These projects serve as a vital training
ground for young scientists, equipping them with the skills and experience they need to succeed
in high-tech industries.

Overall, the integration of students into these projects and the emphasis on projects, led by
young scientists, reflect BSPU's commitment to creating an educational environment that is dy-
namic, inclusive and forward-looking. This approach not only enhances the learning and development
of individual students, but also contributes to the broader goal of promoting sustainable develop-
ment through cutting-edge research and innovation.

In addition to these projects, BSPU teachers actively contribute to COST Action, part of a
global program, designed to promote international cooperation in the scientific field. Participation
in COST Actions allows BSPU faculty to be at the forefront of cutting-edge scientific discussions
and developments, ensuring that their contributions are recognized internationally and have impact
at the national level.

The teaching staff of BSPU participates in the steering committees of several COST events,
in particular:

— MultlChem (Multiscale Irradiation and Process-Controlled Chemistry and Related Techno-
logies): this action focuses on the effects of radiation on chemicals, which is key to the understand-
ing and development of nanomaterials;

— NETPORE (Network for Porous Semiconductors and Oxides Research, Innovation and Prod-
uct Development): aims to enhance the development of porous semiconductors that are vital for
various nanotechnology applications, including catalysis and sensors;

— WEMov (Women on the Move): advocates for gender equality in science, supports career
mobility of women in STEM fields and aligns with development goals on gender equality;

— HIDDEN (History of Identity Documentation in European Nations): although this action is not
directly related to nanotechnology, it contributes to a broader understanding of social development
and historical context;

— ReMO (researcher mental health): addresses the well-being of researchers, an important
aspect of supporting a productive and innovative research community.

Each of these actions enriches the immersive educational environment at Berdyansk State
Pedagogical University, bringing international perspectives, interdisciplinary knowledge and inno-
vative methodologies. Participation in such programs not only catalyzes scientific and techno-
logical progress, but also strengthens the university's commitment to sustainable development
and ethical responsibility.

Thanks to their active participation in these global initiatives, BSPU teachers and researchers
are able to form an academic ecosystem that responds to the changing landscape of scientific
research. They play a critical role in creating a learning environment that not only prioritizes aca-
demic excellence and innovation, but also embodies the values and principles necessary to achieve
sustainable development.
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5.4.3 VALUES EVERYWHERE THROUGH THE PRISM OF NANOART: PROMOTING STEAM FOR
SUSTAINABLE DEVELOPMENT

Berdyansk State Pedagogical University became a pioneer in the integration of nanotechnology
and art through the creation of the first Nanoart gallery in Ukraine (Fig. 5.6).

O Fig. 5.6 First Nanoart gallery in Ukraine and the Artbook of the same name

This innovative intersection of disciplines showcases images of nanostructures that, through
color processing, transcend their scientific origins to become visual masterpieces. Nanoart rep-
resents a new direction of art born from the symbiosis of nanoengineering and graphic design. In
addition to aesthetic appeal, color enhancement of photomicrographs serves the dual purpose of
highlighting scientifically important features in images, thus combining technology with creativity.

The relationship between science and art in nanoart serves as a powerful catalyst for social
progress, fostering mutual enrichment that transcends traditional disciplines. The art book "Na-
noart", developed by the university, is saturated with artistically and aesthetically attractive con-
tent. However, it also addresses critical considerations related to the use of nanotechnology, such
as moderation in the use of products containing nanoparticles, disposal practices, certification,
standardization in the field of nanotechnology, regulatory frameworks, classification of nanostruc-
tures, and current research methodologies.

The educational mission of the Nanoart project goes beyond the development of scientific thought
and cultural perception; it is also aimed at popularizing modern science and art among young people,
thus contributing to its sustainable development. Visually striking images of nanoart objects are used
not only for educational purposes, but also to spark interest and dialogue among young people about
the convergence of science, technology, engineering, art and mathematics (STEAM).

In addition, the project emphasizes the need to expand the creative space of nanoart, promot-
ing the exchange of experience and the decentralization of cultural activities. This involves coop-
eration between artists, designers and nanoengineers both in Ukraine and abroad. Engaging these
diverse communities helps create a rich environment for collaborative innovation.
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As part of the Future Designer 2023 & Science for SDGs Innovation Contest, the NanoArt
project and its subsidiary EcoNano were awarded a silver medal for a series of posters called
"Nanoart. New symbolism of science" (Fig. 5.7).

These works explore a wide range of topics, from social justice to environmental responsibility,
and reflect the importance of science and art in achieving the sustainable development goals.

The Nanoart project reflects commitments to a number of UN Sustainable Development Goals,
emphasizing the importance of innovation and interdisciplinary research: from solving the problem
of resource scarcity to promoting sustainable agriculture, from supporting global health initiatives
to encouraging inclusiveness in STEAM (Tahle 5.3).
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O Fig. 5.7 Poster series "Nanoart. New symbolism of science", presented at the International
Future Designer 2023 & Science for SDGs Innovation Contest

@® Table 5.3 Representation of Sustainable Development Goals in the Nanoart project

Sustainable Development Goals Harmonization of Nanoart goals with sustainable development
1 2

SDG 1 (No Poverty) and SDG 2  NanoArt indirectly addresses resource scarcity by exploring materials

(Zero Hunger) science at the nanoscale, highlighting its potential for sustainable
agriculture and energy-efficient solutions

SDG 3 (Good Health and By visualizing nanostructures that could be applied to drug delivery or

Well-being) water purification, NanoArt advocates for broader healthcare initiatives

SDG 4 (Quality Education) Paintings in the genre of NanoArt serve as educational tools, demystify
the complex principles of nanotechnology and inspire future scientific
endeavors

SDG 5 (Gender Equality) Through inclusive presentations in nanoart, we aim to encourage diversi-
ty and inclusiveness in the STEM fields

SDG 6 (Clean Water and The nanostructures shown are promising for scalable water treatment

Sanitation) methods directly related to water availability and purity issues

SDG 7 (Affordable and Clean The "EcoNana" project foresees the viability of nanomaterials in creating

Energy) more efficient energy systems
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Continuation of Tahle 5.3

1 2

SDG 8 (Decent Work and Eco- The NanoArt project seeks to stimulate discussions on the ethical im-

nomic Growth) plications of nanotechnology in industry, while adhering to the principles
of fair work

SDG 9 (Industry, Innovation, and  These works are at the forefront of interdisciplinary innovation, stimu-

Infrastructure) lating both artistic and scientific research

SDG 10 (Reduced Inequality) By making the invisible visible, NanoArt aims to promote a more

informed public discourse on the empowerment of technology
SDG 11 (Sustainable Cities and ~ NanoArt can inspire sustainable urban projects by demonstrating how

Communities) nanomaterials can contribute to sustainable architecture

SDG 12 (Responsible Consump-  Themes of resource conservation permeate the EcoNano project,

tion and Production) offering solutions for more responsible use of resources

SDG 13 (Climate Action), Environmental themes dominate in specific works, illustrating the cata-

SDG 14 (Life Below Water) and  strophic consequences of climate inaction and promoting environmental
SDG 15 (Life on Land) stewardship

SDG 16 (Peace, Justice, and NanoArt provides visual commentary on socio-political issues, making a
Strong Institutions) clarion call for peace and justice
SDG 17 (Partnerships for the We are committed to building global partnerships to address the broad
Goals) challenges our NanoArt touches

In essence, the NanoArt and "EcoNano" projects are not simply aesthetic endeavors, but aimed
at fostering an informed and engaged citizenry.

Each work in the "Nanoart" series is a testament to the invisible beauty of science and its
potential to change the world for the better. This project encourages dialogue about the key global
challenges and opportunities that science and innovation open up to us.

During the ongoing war, the "Nanoart" project at Berdyansk State Pedagogical University
acquired a new patriotic dimension, connecting with Ukraine's struggle for independence. This
transformation was intended to draw the attention of the world community to the events taking
place in the country [40].

Patriatic reformation of nanoart serves many purposes:

1. Support of Ukrainian art during the war.

2. Drawing the world's attention to the situation in Ukraine.

3. Advocacy for international support to help Ukraine.

4. Preservation of Ukrainian art assets.

9. Encouraging those in the background to contribute through their professional potential.

6. Unification of the Ukrainian intelligentsia — including artists, scientists, and educators — for
cooperation in the reconstruction and development of the nation.

7. Promation of Ukrainian scientific art and protection of its heritage.

8. Documenting the consequences of the war and the stability of Ukrainian society.

9. Strengthening the Ukrainian spirit and faith in the restoration and victory of the nation.
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This reimagined Nanoart project goes beyond academic debates and becomes a powerful
expression of national identity and sovereignty. In times of crisis, art and science transcend
their traditional roles, becoming crucial elements in maintaining the moral and cultural spirit of a
nation. The integration of patriotic themes into nano art not only reflects contemporary realities,
but is also an example of how science and art can work together to contribute to peace and
national stability.

Thanks to these efforts, Nanoart at Berdyansk State Pedagogical University is an example
of how artistic creativity, combined with scientific innovation, can significantly affect education,
culture and sustainable development, contributing to the creation of a comprehensive educational
ecosystem that resonates with the core values of nanoeducation.

5.5 CONCLUSIONS AND CALL FOR FURTHER ACTIONS

Therefore, for the effective training of specialists in the field of nanotechnology, it is important
to develop a complex ecosystem that combines an immersive educational environment with the
purposeful development of future specialists. At the core of this ecosystem is the integration of
education, science, and values — a trinity that forms the basis for both academic and professional
growth in nanotechnology.

This inclusive educational environment is designed not only to impart knowledge, but also to
foster deep respect for ethical standards and sustainable development. It supports the culture, in
which innovation is driven by the pursuit of societal well-being and care for the environment. In this
framework, every aspect of teaching and research is intertwined with values that emphasize the
importance of responsible science.

At the other end of this ecosystem is the future professional who emerges from this rich edu-
cational environment. These people are not only equipped with technical knowledge, but also deeply
attuned to people-centered principles. This includes a keen awareness of the impact of their work
both locally and globally, ensuring that their contributions are useful and sustainable.

Thus, the preparation of future specialists in the field of nanomaterials science to implement
the requirements of sustainable development of society includes:

— making changes to the relevant disciplines taught;

— introducing a new academic discipline into the variable component of educational programs;

— active involvement of students of higher education in activities, the result of which are posi-
tive shifts in consciousness, formation of new approaches, acquisition of skills, and concrete steps
in progress towards sustainable development of society.

Such actions are provided for by legislative and regulatory documents, which indicate the need
to develop the ability to update curricula of educational disciplines in accordance with the require-
ments of the internal quality assurance system, as a component of the professional competence of
teachers of higher education institutions.
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The inclusion of elements of sustainability in existing curricula, changes in teaching (from knowl-
edge transfer to problem discussion) help future specialists in the field of nanoscience and technol-
ogy to answer the following questions:

— How responsible we are for understanding the problems of sustainable development in society?

— How are positive experiences from implementing sustainable development disseminated
and used?

— To what extent do we teach our pupils, students and trainees sustainable approaches to
the development?

—To what extent is scientific research focused on solving the problems of sustainable development?

— How important is our personal contribution to the cause of supporting sustainable development?

To effectively support this ecosystem, institutions must ensure that their curricula, research
opportunities, and partnerships reflect these priorities. They must create an environment that
encourages active learning and collaboration across disciplines, combining theoretical knowledge
with practical applications. This approach not only prepares students for success in their immediate
tasks, but also equips them with the skills to navigate and shape the future landscape of technology
and society.

In summary, we note that the integration of nanoscience and technology in achieving the Sus-
tainable Development Goals (SDGs) opens up a significant opportunity for Ukraine to advance on
many fronts: from the development of high-tech industries and promotion of economic growth to
solving pressing challenges. The role of specialists in the field of nanoscience cannot be overesti-
mated; they are the architects of this new era where technology meets sustainability to pave the
way for a brighter and greener future.

The way forward requires the concerted efforts of all sections of society. Higher education
institutions must develop by embedding SDG-focused competencies into their curricula to equip fu-
ture professionals with the knowledge and skills, needed to drive sustainable development through
nanotechnology. At the same time, the policy framework must support the development of high-
tech industries with a clear emphasis on sustainability, ensuring not only the recovery, but also the
prosperity of Ukraine in the post-war period and beyond.

Partnerships between academia, industry and government are becoming a critical mechanism
for realizing these goals. Through collaboration, these sectors can use their unique strengths to
foster innovation, accelerate the application of nanotechnology in sustainable development and
contribute to the achievement of the SDGs.

Since Ukraine stands at this crossroads, the need to act is obvious. Using the potential of na-
noscience and technology, as well as contributing to the creation of an environment that promotes
innovation and cooperation, Ukraine can secure a place as a leader in the field of sustainable devel-
opment. This journey towards sustainable development is not only about meeting the challenges of
today, but also about laying the foundations for a resilient, prosperous and sustainable future for
generations to come. The time has come to harness the transformative power of nanotechnology
for the benefit of the planet and its people.
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RBSTRACT

This chapter presents a comprehensive case study of Berdyansk State Pedagogical Univer-
sity (BSPU), focusing on its strategic adaptation to the challenges associated with the war,
displacement and the urgent need for operational transformation. Against the backdrop of the
war and Berdyansk's occupation, the innovative response of the BSPU, which is characterized by
the adoption of the "University without Walls" model and the updated Development Strategy, is an
example of resilience and sustainable growth in the face of adversity. Through a detailed analysis
of the university's strategic documents, this study explores the reorientation of BSPU's goals to
core values, alignment with the Sustainable Development Goals (SDGs), and the integration of a
third mission that emphasizes societal contribution beyond traditional educational and research
functions. Using a qualitative methodology, we examine strategic change, the integration of val-
ues into operational planning, and the university's efforts to contribute to global sustainability
initiatives in the face of crisis. The analysis shows how BSPU's focus on values, such as honesty,
innovation, inclusiveness and global citizenship, strengthened its ability to navigate the challenges
of new realities, ensuring not only survival, but also paving the way for significant development
and contribution to community sustainability. The findings offer valuable insights for other univer-
sities facing similar crises, highlighting the importance of flexibility, community engagement and
the commitment to sustainability as foundational elements for navigating an uncertain future.
This study contributes to the broader discourse on the resilience and adaptability of educational
institutions in conflict zones by offering a model for strategic planning and value-based education
in the changing world.
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6.1 UNIVERSITIES AS CATALYSTS OF SOCIAL TRANSFORMATION AND SUSTAINABLE
DEVELOPMENT IN CRISIS CONDITIONS

In an era marked by rapid global changes and challenges, universities around the world are
increasingly recognized not only as centers of learning and research, but as key agents of societal
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transformation [1]. This transformative role becomes extremely important in times of crises, when
the very structure of society is under threat.

The beginning of the war in Ukraine and the occupation of a large part of the territory present-
ed unprecedented challenges to universities, which led to the loss of the material and technical
base and the dispersion of employees and students around the world [2, 3].

Displacement, loss of infrastructure and subsequent chaos create significant obstacles to the
continuity of educational processes [4]. This crisis highlights the need for universities to take on a
broader mandate that goes beyond the provision of education and acts as beacons of help, support
and unity. They become vital to the cohesion of the university community, ensuring that despite the
physical dispersion, the spirit of learning, cooperation and mutual support remains intact.

In addition, the war emphasizes the third mission of universities — interaction with the wider
society and contribution to the development of society [5]. This mission takes on particular impor-
tance as universities find themselves in a unique position to promote resilience, aid in the social
and economic recovery of war-torn communities [6]. The role of universities is expanding to include
fostering values and corporate behavior that are consistent with the principles of sustainable
development, advocating for peace, justice and care for the environment.

In the context of sustainable development, universities are called upon to innovate and adapt
their educational models to meet the immediate needs of their communities while laying the foun-
dation for long-term sustainability [7]. This involves a holistic approach to education that integrates
sustainability into the curriculum, fosters critical thinking, encourages social responsibility, and
cultivates a culture of sustainability among both students and teachers [8].

Thus, the war acts as a catalyst for institutions of higher education to rethink their purpose
and strategy [9]. This prompts a reassessment of the values that underlie their existence and the
role they play in creating a sustainable and just society.

Universities are becoming key in promoting understanding, tolerance and solidarity, important
components for rebuilding the social order, destroyed by the war, and moving towards a more
sustainable and peaceful world [10].

This study discusses the role of values in education for sustainable development, highlighting
how a value-hased approach can stimulate institutional sustainability and societal progress. Using
the example of Berdyansk State Pedagogical University (BSPU) [11], which faced unprecedented
challenges during the war in Ukraine, including displacement and loss of material and technical base,
this article examines how the university rethought its core values and integrated them into a new
strategy, aimed at overcoming obstacles, promoting resilience and achieving sustainable develop-
ment under adverse conditions. Through the prism of the BSPU experience, the article examines
initiatives that reflect the process of redefining values to align with the Sustainable Development
Goals and the impact of these efforts on the university's corporate culture and the wider com-
munity. The impact of BSPU's value-based approach is analyzed through observed changes in the
university and its wider community, highlighting improvements, challenges encountered and lessons
learned that may benefit other institutions facing similar challenges.
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6.2 INSTITUTIONAL CONTEXT

Due to the start of the full-scale war on February 24, 2022, Berdyansk State Pedagogical Uni-
versity was under occupation and had to temporarily move to the city of Zaporizhzhia (Order No. 15
of April 21, 2022). Current activities at the university were suspended because it was not clear
how long the war would last and what consequences it would have. Until the end of March, teach-
ers and students of education, while still in Berdyansk, went to pro-Ukrainian rallies, defended
Ukraine's right to independence, expressed their position and unwillingness to be "liberated" by
the Russian Federation [12, 13].

With the transfer to Zaporizhzhia, BSPU began to resume its activities [14]. Its members actively
managed social networks, prepared patriotic content, and spread the image of the educational institution
as a Ukrainian state institution and a large university family. While 2022 was a year that divided the lives of
the staff and students of education, like the whole of Ukraine, into Before and After the full-scale invasion,
a year when everyone got used to new conditions of uncertainty, when teachers and students gradually
left the occupation, then in 2023 the university will clearly realized in which direction it should move [15].

6.3 METHODOLOGICAL BASIS

A qualitative case study approach was used as a methodological basis. This methodology was
chosen due to its effectiveness in providing a deep understanding of the university's strategic
adaptation to new realities, with an emphasis on the development and nurturing of values that are
consistent with the sustainable development goals.

DATA COLLECTION

The primary source of data for this study was the strategic planning documents of the BSPU,
in particular the University Development Strategy for the period before the war. These documents
were subjected to a thematic analysis to obtain information about the university's strategic goals,
operational tasks and values, emphasized in the response to the challenges. Additional data were
collected from university publications, strategy implementation reports, and any available sources
of university activity that shed light on strategic intent and outcomes.

ANALYTICAL BASIS

For a systematic analysis of the transformation of BSPU strategies, an analytical structure
was developed, which focuses on three main areas:
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1. Strategic reorientation: study of the change in strategic priorities from pre-conflict times
to the adoption of the "University without Walls" model. This included assessing changes in areas of
strategic focus, operational objectives, and implementing new initiatives to address the challenges
of the war and displacement.

2. Values Alignment: an examination of how a university's core values have been articulated and
integrated into its strategic and operational plans. Particular attention was paid to aligning these
values with the SDGs by analyzing how the university sees its role in contributing to these global
goals through its education, research and community engagement activities.

3. Registering the third mission: exploring the emphasis on the university's third mission — its
public role beyond teaching and research. This involved analyzing initiatives, aimed at community en-
gagement, social responsibility and promoting resilience within the wider context of the university's
strategic response to the ongoing war and relocation.

DATA ANALYSIS

The collected data were subjected to qualitative analysis using content analysis methods. This
involved coding strategic documents, reports and other materials to identify themes related to
strategic reorientation, value alignment and the third mission. The analysis aimed to uncover the
underlying principles guiding the university's strategic decision-making, the specific actions taken
to put these principles into practice, and the outcomes or impact of these strategies on the uni-
versity's ability to overcome challenges.

TRIANGULATION

To ensure the reliability of the conclusions, the method of triangulation was applied. This in-
volved cross-checking information, obtained from strategic documents, with public statements,
reports on the implementation of strategic initiatives, and secondary sources discussing the univer-
sity's response to the war. This approach provided a comprehensive understanding of the strategic
transformation of BSPU and its effectiveness in adapting to new realities.

ETHICAL CONSIDERATIONS

Given the sensitivity of the context related to the war and displacement, special attention
was paid to ethical considerations. This included ensuring the confidentiality and anonymity of any
persons, indirectly mentioned in the policy documents or supplementary material. All analyzes were
conducted in light of the challenges facing the university community at this time.
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The methodology described above provided a structured approach to examining how BSPU's
strategic vision, based on core values and aligned with the global sustainable development goals,
enabled the university to overcome the unprecedented challenges of the war and displacement,
offering insights that could inform the strategic planning of other institutions in similar contexts.

6.4 STRATEGIC EVOLUTION AND SETTING PRIORITIES BASED ON VALUES IN NEW REALITIES

6.41 ANALYSIS OF THE BSPU STRATEGY FOR THE PERIOD 2018-2022

The development strategy of Berdyansk State Pedagogical University until 2022 was devel-
oped to guide and influence the educational landscape. At the core of its mission, the university
sought to catalyze the modernization of Ukrainian society. This ambitious goal was underpinned by
the desire to produce graduates who are not only globally competitive, but also embody a high level
of professional competence, intellectual activity and social responsibility. The university sought to
achieve this by rooting its educational spirit in the best national traditions, ensuring integration into
the international spheres of education and science.

To realize its mission, the university's strategy was divided into ten strategic directions (Tahle 6.1).

These directions covered the entire spectrum of the university's activities — from the initial
attraction and formation of the student contingent to ensuring their successful integration into
professional activity after graduation. The strategy emphasized the importance of a reliable edu-
cational process, supported by advanced teaching methodologies and a well-organized curriculum.
The inclusion of informatization reflected a forward-looking approach, recognizing the critical role
of technology in modern education.

The strategy also addressed the university's need to be an active participant in the interna-
tional educational and research community, indicating the commitment to both contribute to and
teach in the global academic discourse. Emphasis on the personal and professional development of
students through avenues, such as student government, emphasized a holistic approach to educa-
tion, recognizing the importance of nurturing well-rounded individuals.

In addition, the strategy emphasized the importance of maintaining a strong infrastructure,
recognizing that the quality of education provision is inextricably linked to available resources.
Finally, the financial and economic activities of the university were identified as a strategic direc-
tion, recognizing the practical realities of supporting and promoting the institution's mission in a
financially responsible manner.

This strategic approach was a multi-faceted effort, aimed not only at learning but also at inspir-
ing and equipping students to make meaningful contributions to society. Thanks to this strategy,
BSPU has formulated a vision of development that is both ambitious and grounded in order to have
a lasting impact on its students and, through them, on society as a whole.

186



6 NURTURING VALUES AS A WAY TO SUSTAINABLE DEVELOPMENT:

THE CASE OF BERDYANSK STATE PEDAGOGICAL UNIVERSITY

@ Tahle 6.1 The main strategic directions defined in the University Development Strategy for the period

2018-2022
Strategic directions Tasks
1 2

1. Students' contigent

2. Education quality

3. Informatization

4. Favoring employment

5. Staff potential

6. Science and
innovations

7. International
partnership

1. Develop strategic partnership with educational institutions, enterprises, and
the community.

2. Monitor the labor market to match training with demand.

3. Optimize recruitment based on labor market needs and demographic trends

1. Ensure the availability of higher education for everyone, including persons with
special needs.

2. Create committees to develop and implement educational programs, aligned
with the National Qualifications Framework, taking into account the needs of all
stakeholders.

3. Expand the offer of specialties and support professional development through
internships.

4. Promote mastery of foreign languages among teachers and students.

5. Cooperate with European universities for integrated programs

1. Create a comprehensive educational environment using electronic resources
and Wi-Fi.

2. Develop a single digital platform that includes an educational portal, a video
portal, an electronic library and online magazines.

3. Integrate Moodle into the educational process and use innovative means of
communication for inclusive education.

4. Maintain the university website and automate management systems.

5. Promote university news and support the work of the university television
studio

1. Expand the network of potential employers and cooperate with educational
institutions and organizations.
2. Informing students about the labor market

1. Strengthen professional development and retraining for all university staff,
emphasizing innovative educational and research approaches.

2. Activate the role of departments in comprehensive training of graduates and
encourage the best graduates to post-graduate education.

3. Develop a competitive personnel palicy for effective work

1. Develop fundamental and applied research and create intellectual property.
2. Update the research infrastructure and cooperate with national and
international scientific institutions.

3. Participate in significant scientific projects and support existing scientific
schools, contributing to the creation of new research structures.

4. Attract investments for research infrastructure and organize significant
scientific events, ensuring publication and international recognition of research
results.

5. Maintain active specialized academic councils for the defense of theses

1. Establish and maintain stable relations with foreign scientific partners.
2. To achieve internationally competitive research results.
3. Actively participate in international projects and programs
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Continuation of Tahle 6.1

1 2
8. Education and student 1. To improve the educational system for self-realization of students, legal
self-government culture, acquisition of social experience.

2. Promote the development of language culture, multicultural competence and
participation in university activities.

3. Support physical and mental health, counteract negative behavior and support
the development of student self-government and institutional respect

9. Infrastructure 1. To ensure safe and favorable conditions of study and work, inclusive accessibil-
ity and technical maintenance of premises.
2. Modernize the infrastructure, including computer equipment, develop stu-
dents' leisure time.
3. Effectively manage resources to maintain and improve the material and techni-
cal base of the university

10. Financial condition 1. Maintain stable financial conditions and diversify sources of income.
2. Implement rational management of resources and ensure timely fulfillment of
financial obligations.
3. Increase incentives for staff and students and secure research funding
through various channels

However, when this strategy reached its conclusion, the need to develop a new strategic
plan for the next five years became obvious. This need was sharply emphasized in 2022, when the
outbreak of the war brought unforeseen challenges and new realities. There was a need to formu-
late a new strategy that would not only extend the trajectory of growth and sustainability of the
university, but also adapt and respond to the needs, caused by the war, ensuring the continuous
functioning of the institution and contributing to the improvement of the quality of education in the
changing conditions.

6.4.2 ANALYSIS OF THE NEW TRANSITIONAL DEVELOPMENT STRATEGY OF BSPU FOR THE
PERIOD 2022-2025

The BSPU development strategy for the period 20222025 was drawn up taking into account
new realities — the ongoing war and the functioning of the university in the "University without
Walls" format [16]. It is transitional in nature, which means that it can be adjusted depending on
the unfolding of the geopolitical situation and military operations.

The strategy rethinks the mission of the university, focusing on modern approaches to continuous
professional and personal development of educators, specialists, citizens, patriots and innovators:

"Berdyansk State Pedagogical University implements modern models of continuous professional
and personal development of a teacher, specialist, citizen, patriot and innovator, contributes to the
achievement of the Sustainable Development Goals of Ukraine by implementing the best European
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practices and principles of innovation in its scientific research and professional activities, forming a
personality with a high level professional competence, intellectual activity and social responsibility".

This mission aligns the activities of BSPU with the Sustainable Development Goals of Ukraine,
advocating the integration of best European experience and innovations in both scientific and pro-
fessional activities. This is aimed at forming a personality that is not only professionally competent
and intellectually active, but also socially responsible.

Three Development Priorities are central to the strategy (Fig. 6.1).

This strategic shift towards assessing the sustainable development goals and fostering a
strong corporate culture reflects BSPU's desire to adapt to current realities, fostering a sustain-
able and academic community of like-minded people, united by common values.

Development of BSPU as an
innovative and progressive center of
scientific research in the Ukrainian
North Azov region for the realization
of the Sustainable Development

Goals of Ukraine

Q

Pragmatization of the content of
education and science to spread
the culture of quality and
strengthen BSPU as a space of
opportunities for personal and
professional growth

Y

Cultivation of universal,
cross-cultural, professional values
and promation of national-patriotic

ideas by a community of like-minded

individuals who teach and learn
together

DEVELOPMENT PRIORITIES OF
BERDYANSK STATE PEDAGOGICAL
UNIVERSITY

O Fig. 6.1 Development priorities of Berdyansk State Pedagogical University

A SWOT analysis was conducted in order to define operational tasks for the implementation
of the strategy of Berdyansk State Pedagogical University. This strategic planning tool was used
to systematically assess the university's strengths, weaknesses, opportunities and threats in the
context of the new realities, caused by the ongoing war and the transition to the "University with-
out Walls" model. The analysis contributed to the identification of four important strategic links:

1. Prevention line: focuses on identifying and mitigating potential risks or threats before they
can affect the university. This includes anticipating possible challenges, such as the presence of
loss-making educational programs, the temporary occupation of the city, and the uncertainty this
brings to the university's operations. The warning line for BSPU includes such critical challenges
as the existence of "unprofitable" educational and professional programs and small groups, exac-
erbated by the highly competitive educational environment in the new location. The seizure of the
university's property, as well as the uncertainty of the conditions of the temporary occupation of

189



REDEFINING HIGHER EDUCATION:
INNOVATION, INCLUSION, AND SUSTAINABLE DEVELOPMENT DURING WARTIME

the city, poses serious risks. In addition, the need to reorganize the structure of the university, the
unpredictability of admission results, the decrease in the number of applicants and staff turnover
due to security problems in Ukraine and the region, as well as the decrease in the student's ability
to pay, are all relevant issues. The lack of infrastructure in the new location, the low grant activity
and difficulties in attracting external aid further increase these challenges.

2. Defense line: aimed at protecting the university's assets, reputation and stakeholders from imme-
diate threats and vulnerabilities. This includes protection against loss of property, damage to buildings and
ensuring continuity of education and research activities in adverse conditions. The defense line of BSPU
is created by powerful external communications through the university's website, official pages of the
university and its structural divisions, personal pages of teachers in social networks. The university has
valid accreditation certificates for most of its educational and professional programs, which reinforces its
authority. The availability of unique educational and professional programs, as well as unique short-term
professional development programs for teachers and non-professionals, expands its educational offer-
ings. In addition, the potential for collaboration between individual staff and students of higher education
institutions contributes to the creation of a highly competitive educational environment in a new location.

3. Strength line: highlights the university's internal capabilities and resources that can be used
to meet challenges and seize opportunities. This includes unique qualification programs, scientific po-
tential of teachers and established strategies of external communications. The strength line for BSPU
is intensified by the availability of unique short-term professional development programs for teaching
staff and non-professionals, which contributes to the development of potential and improvement of
qualifications. In addition, the expert potential of teachers who are involved in various national bodies,
such as NAHEQA, NFRU and industry expert councils under the Ministry of Education, Scientific and
Methodological Commissions under the Ministry of Education, Science and Technology, significantly in-
creases the potential of the university, academic and professional profile. In addition, the availability of
a pool of experts capable of representing the university in media appearances and at various national
and international events contributes to the strengthening of BSPU recognition throughout the world.

4. Improvement line: focused on opportunities for growth and improvement in response to the evolv-
ing educational landscape. This line concerns innovative educational content, digitization of management
processes and strengthening the competitiveness of graduates through new initiatives, such as offering
courses in foreign languages. The improvement line of BSPU is focused on solving the problem of low level
of foreign language proficiency in the university community. These efforts are supported by the presence
of international partners, which opens up opportunities for joint participation in projects, external aca-
demic mobility and attendance at international events. In addition, current academic support programs
facilitate the free participation of BSPU teachers in various programs, aimed at supporting Ukrainian
scientists abroad. This combination of initiatives provides a clear path for improving language skills and in-
ternational interaction, significantly improving the university's global integration and quality of education.

These directions contributed to the formation of the main operational tasks for each devel-
opment priority within the framework of the new strategy. They create a framework for solving
problems and using the strengths of BSPU, ensuring its resilience in the face of uncertainty.
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The operational tasks of the first development priority of Berdyansk State Pedagogical Univer-
sity for 2022—-2025 reflect a strategic approach to the pragmatization of the content of education
and science (Fig. 6.2). This strategy is aimed at fostering a culture of quality and transforming
BSPU into a space ready for personal and professional growth, where each task embodies specific
values that are crucial for the mission and vision of the university in the face of new challenges.

G

"Pragmatization of
the content of
education and
science with the aim
of spreading the
culture of quality and
strengthening BSPU
as a space of
opportunities for
personal and .
professional growth" | Engyre the material and
technical base at the
new location

Transform the content of educational services
according to the needs of the new competitive
environment through comprehensive
analysis of current educational
programs, labor market, new
educational market, list
of future professions, and
the staffing potential
of the University

Ensure the university's
financial stability in conditions
of uncertainty

Digitalize the university's
management processes

Optimize the
organizational structure
of the university for effective
management and provision of
quality educational services in
conditions of uncertainty

Introduce certain
courses in foreign languages
to enhance the competitiveness
of graduates through their
knowledge of foreign
languages

Implement a system
for professional and
personal growth of the
teaching staff and
recognition within
the BSPU academic
community

Develop and
implement
a marketing strategy
for the university

O Fig. 6.2 Operational tasks of the first development priority "Pragmatization of the content
of education and science with the aim of spreading the culture of quality and strengthening
BSPU as a space of opportunities for personal and professional growth"

The transformation of the content of educational services in accordance with the needs of the
new competitive environment requires innovation, adaptability and the pursuit of excellence. This
challenge addresses the challenges of "loss-making" programs and the competitive environment
in a new location, emphasizing the value of responding to market demands and the importance of
sustainable program offerings.

The digitization of university management processes in response to the physical and operational
uncertainties, caused by the war, reflects the values of resilience and forward thinking. This em-
phasizes the need to maintain continuity in education and management despite external obstacles,
demonstrating adaptive and proactive thinking.
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The optimization of the organizational structure for effective management and service delivery
emphasizes the values of efficiency and adaptability. Given the unpredictability of admissions cam-
paigns, staffing variability, and financial constraints, this challenge demonstrates the commitment
to structural flexibility and operational viability, ensuring the university's ability to navigate and
thrive in the face of uncertainty.

The introduction of a system of professional and personal growth in the academic community
emphasizes the value of lifelong learning and the recognition of individual and collective achieve-
ments. Using the unique programs of the university and the expert potential of the teachers, this
task promotes continuous improvement and professional development.

Developing and implementing a marketing strategy to improve external communications and
recognition illustrates the values of visibility and engagement. Driven by a highly competitive edu-
cational environment,, this strategy aims to strengthen the university's brand and engage students
and faculty to promote a positive image.

The introduction of foreign language courses to increase the competitiveness of graduates
reflects the values of global awareness and language proficiency. Addressing the low level of foreign
language skills and involving international partnerships, this task aims to prepare students for the
labor market and international cooperation.

Providing a logistical base in a new location faces challenges of infrastructure loss and operational
uncertainty. This challenge emphasizes the value of ingenuity and stability, ensuring that the university
attracts the resources, needed to deliver quality education despite geographic and political upheavals.

Ensuring a stable financial condition in the face of uncertainty speaks of the values of financial
management and sustainability. Given the potential decline in student and state funding, this chal-
lenge is critical to maintaining the university's operational integrity and ability to invest in its mission.

Together, these tasks form a holistic strategy for the pragmatization of the content of educa-
tion and science, aimed at navigating BSPU through the challenges of the war, the occupation of
the city and the relocation of the university, with a strong emphasis on values that ensure sustain-
ability, adaptability and the ongoing commitment to educational excellence.

The second development priority of Berdyansk State Pedagogical University for the period
2022-2025 is aimed at establishing the institution as an innovative and progressive center of
scientific research in the Ukrainian Northern Azov region, aimed at promoting the SDG (Fig. 6.3).

The first operational task of the second priority involves the development and implementation
of measures to promote and stimulate grant-project activities, commercialization of scientific re-
search and provision of scientific services. Emphasis is placed on the importance of international
cooperation and academic mobility, using partnerships with reputable institutions to increase re-
search potential and results. This challenge reflects the values of innovation, collaboration and open-
ness to international participation, recognizing both success in grantmaking and the need to over-
come low levels of foreign language proficiency and grantmaking among the university community.

The creation of innovative scientific and technical products and the development of mea-
sures to encourage the scientific and pedagogical staff to publish research results emphasize the
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university's scientific priorities. The focus on increasing the publishing activity of BSPU scientists
embodies the values of excellence and leadership in research, seeking to raise the university's
scientific contribution and visibility both at the national and international levels.

"Development of BSPU as an innovative and progressive center of scientific research in the
Ukrainian North Azon region to achieve the Sustainable Development Goals of Ukraine"

OPERATIONAL
TASKS

Develop and implement a system of
measures to promote and stimulate
grant-project activity,
commercialization of scientific
research, and provision of
scientific services

Develop a system of measures to
enhance the prestige and

competitiveness of BSPU
researchers

Create innovative scientific and
technical products and develop a set of
measures to encourage academic staff to publish
the results of scientific research

O Fig. 6.3 Operational tasks of the second development priority "Development of BSPU as
an innovative and progressive center of scientific research of the Ukrainian Northern Azov
region for the implementation of the Sustainable Development Goals of Ukraine"

The development of measures to increase the prestige and competitiveness of BSPU scientists
is aimed at improving the ranking positions of the university. This task reflects the desire to main-
tain and improve the university's academic reputation amid external challenges.

Together, these operational tasks within the framework of the second development priority
emphasize the strategic approach of BSPU to strengthen its role as a leader in scientific research
and innovation. Focusing on international partnerships, increasing research output and improving
institutional competitiveness, BSPU aims to make a significant contribution to the achievement of
the SDG and reaffirm its commitment to the quality and social impact of scientific research.

The third development priority of BSPU is aimed at educating universal, intercultural, profes-
sional values and popularizing national-patriotic ideas in the university community (Fig. 6.4).

The task of creating a professional and full-fledged ecosystem at the university is aimed at preven-
tion by overcoming professional burnout among academic and non-academic staff, the need to update
the distribution of the educational load and mitigating the risks, associated with staff turnover due to the
security situation. This challenge emphasizes the importance of resilience and adaptability, aimed at cre-
ating a supportive and engaging university environment that values professional growth and well-being.

The development of a system of measures for the establishment of BSPU as a self-sufficient,
competitive and socially responsible partner is based on an open civic position and improvement of
external communications.
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"Cultivation of universal, cross-cultural, professional values and promotion of national-
@ patriotic ideas by a community of like-minded individuals who teach and learn together"

OPERATIONAL
TASKS

Open a BSPU student career
growth center and a qualification
center

Create a professional-value
ecosystem at the university

Develop a system of measures
to establish BSPU as a self-sufficient,
competitive, and socially responsible partner

O Fig. 6.4 Operational tasks of the third development priority "Cultivation of universal,
cross-cultural, professional values and promation of national and patriotic ideas by a
community of like-minded people who teach and study together"

Leveraging the influence and support of outstanding alumni responds to the highly competitive
educational environment and attractiveness of educational opportunities in Europe. It means the
commitment to student success, professional development, and lifelong learning, designed to equip
students with the skills, knowledge, and capabilities that will enable them to make meaningful
contributions to society.

Together, these operational tasks under the third development priority illustrate BSPU's com-
mitment to creating a value-based educational ecosystem. This approach is aimed not only at
increasing the professional and personal development of community members, but also at posi-
tioning the university as a leader in promoting intercultural understanding, national pride and social
responsibility. Thanks to these efforts, Berdyansk State Pedagogical University strives to make a
positive contribution to the structure of Ukrainian society and the world educational community.

Thus, the new Development Strategy of Berdyansk State Pedagogical University for the period
2022-2025 represents a thoughtful adaptation and evolution of its mission and operational prior-
ities in response to unprecedented challenges. Unlike the previous one, this strategy emphasizes
the university's core values, weaving them into each of its development priorities and operational
tasks. This aims not only to improve the educational and scientific functions of the institution, but
also to significantly strengthen its third mission — serving the scattered community of Berdyansk
and promoting the unity of the Ukrainian people during the war.

One of the differences of this new strategic approach is the clear formulation and integra-
tion of the sustainable development goals into development priorities. By aligning its goals with
the SDGs, BSPU not only adheres to global educational and environmental standards, but also
localizes these goals in the context of existing challenges.
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In addition, the clear focus of the strategy on the development of a strong corporate culture
is a significant shift in the direction of building a cohesive and value-oriented academic community.
This focus on corporate culture is key as it underpins the university's ambitions, enabling it to nav-
igate the complexities of working in a wartime context while maintaining its commitment to quality
education, research innovation and community service. Building a strong corporate culture is seen
as essential to fostering a sense of belonging, resilience and shared purpose among members of
the university community, which is critical to maintaining morale and unity in times of uncertainty.

Moreover, the operational tasks of the new strategy are aimed not only at solving immediate
challenges, but also at laying the foundation for long-term sustainability and growth. This includes
efforts to digitize operations, streamline organizational structures, and create value-driven educa-
tional ecosystems that contribute to the University's sustainability and adaptability.

In summary, the BSPU strategy for 2022—-2025 represents a perspective and value-oriented
approach to the development of the university in new realities. It articulates a vision that goes
beyond traditional educational and academic functions to take on a more holistic role in serving its
community and promoting the unity and resilience of the Ukrainian people. By prioritizing corporate
culture and aligning its goals with sustainable development, BSPU sets a precedent for how educa-
tional institutions can adapt and thrive in times of uncertainty, serving as a beacon of hope and a
model of effective value-based education.

6.5 HEIS NOT ONLY AS CENTERS OF LEARNING, BUT AS A PLACE WHERE VALUES ARE NURTURED

6.51 FRAMEWORK OF VALUES OF BERDYANSK STATE PEDAGOGICAL UNIVERSITY

The analysis of the New Strategy of Berdyansk State Pedagogical University for the period
2022-2025 highlights a special structure of values that HEI tries to nurture in its community.
These values are fundamental to the mission of the university, guiding its educational, scientific
and public activities (Tahle 6.2). They reflect a desire to foster an environment where academic
achievement, personal and professional growth, and community contribution are paramount.

This system of values is the hasis, on which BSPU builds its strategic initiatives and operational
tasks. This is a testament to the university's commitment not only to providing education, but also
to developing a community that embodies these core principles. Through this value-based approach,
BSPU strives to prepare its students not only for professional success, but also for meaningful
societal contribution, embodying the ideals of global citizenship and social responsibility.

To align the system of measures, defined in the Development Strategy of BSPU with the Framework
of Values, we can attribute each measure to the corresponding value it supports (Tahle 6.3). This ap-
proach emphasizes how each operational task and the defined system of activities within it contributes
to the cultivation of its core values, ensuring that all initiatives are part of the university's global mission.
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® Tahle 6.2 Framework of values of Berdyansk State Pedagogical University
Value What It Means?

1. Integrity and respon-  Emphasizes ethical behavior, accountability and transparency in all university
sibility activities, promoting the development of a culture of trust and moral responsi-
bility among students, teachers and staff

2. Excellence and inno- Represents the commitment to the highest standards in academic and pro-

vations fessional performance, combined with the commitment to fostering creativity,
innovation and adaptability in meeting challenges and seizing opportunities

3. Inclusiveness and Demonstrates the commitment to creating a barrier-free, inclusive and

openness accessible environment that values and respects all people, encouraging equal

opportunities for all participants in the educational process

4. Community and coop- ~ Emphasizes the importance of building a supportive and engaged university
eration community that thrives on corporate culture, knowledge sharing and collabora-
tion both within the university and with external partners

5. Leadership and personal Focused on nurturing leaders who are committed to continuous personal and
development professional growth, able to inspire and implement positive change in their
communities and fields of expertise

6. Empathy and tolerance  Encourages empathy, understanding and respect for differences, fostering
a culture where kindness and mutual respect are paramount and diverse
perspectives are valued

7. Safety and well-being  Provides a safe, healthy, and supportive environment for all members of the
university community, recognizing the importance of physical safety and emo-
tional well-being to academic and personal success

8. Global citizenship and ~ Embraces the desire to positively impact society both locally and glabally, fos-
social responsibility tering a sense of responsibility towards the wider community and encouraging
actions that contribute to sustainable development and societal well-being

The commitment to integrity and accountability is demonstrated through the development
of codes of integrity and academic integrity, as well as systematic screening to identify at-risk
groups, ensuring that ethical behavior is not merely encouraged but institutionalized. Excellence and
innovation are encouraged through a range of activities from the transformation of educational
content to digitization, reflecting a proactive stance on addressing the challenges of today's educa-
tional environment and seizing opportunities for growth and improvement.

Inclusiveness and openness at the university are facilitated by the launched language courses,
mobility and psychological support programs, which indicates a comprehensive approach to creating
an inclusive environment where all members feel valued and supported. Community and cooperation
are enhanced through internal and external partnerships, workshops and interdisciplinary projects,
demonstrating the university's commitment to building a dynamic, collaborative community.

Leadership and personal development are prioritized through initiatives that recognize and
encourage academic achievement, provide professional development opportunities and prepare
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students for leadership roles, emphasizing the university's role in nurturing future leaders. Activi-
ties that support empathy and tolerance, as well as safety and well-being, underscore the universi-
ty's commitment to the well-being and development of its community members.

® Tahle 6.3 Harmonization of the value framework with the BSPU development strategy

Value

System of actions

1. Integrity and respon-
sibility

2. Excellence and inno-
vations

3. Inclusiveness and
openness

4. Community and coop-
eration

9. Leadership and personal
development

6. Empathy and tolerance

7. Safety and well-being

8. Global citizenship and
social responsibility

Development of the code of integrity of the university community.
Regular meetings of the rector with employees, applicants, research and
teaching staff.

System diagnostics to identify risk groups among representatives of the
university community

Transformation of the content of educational services.

Launch of the Telegram channel "Science. Reboot".

Execution of state budget scientific projects.

Increasing publishing activity.

Development of a framewark of excellence.

Creation of an online platform for placing methodical resources, a bank of the
best pedagogical and educational practices.

Digitization of management processes

English language courses for teachers.
External academic mobility.
Involvement of student self-government in academic and methodical councils

Functioning of the professional hub as a partnership of internal and external
stakeholders.

Joint participation with international partners in projects.

Conducting seminars and other forms of grant-project activities.

Formation of interdisciplinary teams for writing and submitting grant project
applications

Presentation of young scientists for awards and scholarships.

Launch of the "Best Young Scientist of the BSPU" competition.

Functioning of the Center for Teaching Mastery of BSPU teachers. Opening of
the career growth center

Conducting seminars on the basics of scientometrics and copyright, promating
mutual learning and respect for intellectual property.

Branding of the university, spreading a positive image and cultivating the
corporate culture of the BSPU.

Functioning of the psychological online coffee shop "I'm here"

Providing material and technical support to teachers (laptops, printers, bat-
teries), providing them with the necessary tools for high-quality and efficient
performance of their duties.

Conducting preparatory courses for admission to the master's degree, facilitat-
ing adaptation for entrants and students.

Development of safety training programs and briefings

Commercialization of scientific research and provision of scientific services,
encouragement of innovative thinking and social contribution.

Education of an open civic position, a sense of responsibility and participation in
public issues amang the university community
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Finally, global citizenship and social responsibility are promated through commercialization of
research and open citizenship, emphasizing the university's engagement with broader societal chal-
lenges and its commitment to making a positive impact.

This analysis highlights the strategic alignment between the system of measures, identified
for the implementation of the operational tasks of the Transitional Strategy of Berdyansk State
Pedagogical University and its core values, illustrating a comprehensive approach to the cultivation
of values. Each event not only advances specific strategic goals, but also reinforces the University's
commitment to fostering an academic community that cultivates values, such as integrity, excel-
lence, inclusiveness and social responsibility, ensuring the University has a positive impact on its
students, staff and the wider community.

6.5.2 BESTPRACTICES FOR CULTIVATING THE VALUES OF BSPU

The values of a higher education institution are an important component of its brand, corporate
culture and activities in general [17, 18]. They represent the mission, goals of the university, as
well as its self-identification. It also helps to establish a deeper connection between the institution
and its community, providing a stable basis for the development and engagement of higher educa-
tion seekers, teachers and other stakeholders [19].

The war, started by the Russian Federation against Ukraine, has a great impact on the psycho-
social condition of the participants in the educational process [20]. The study of values as a path to
sustainable development aims to determine the needs of students in psychological support, social
adaptation, the formation of a civic position and responsibility plays an important role [21, 22].
Cultivating values at the university is an important component of student life and learning. It is
aimed at the development of personal qualities of higher education students, fostering the cul-
ture of interpersonal relations and social responsibility, awareness of the need to implement the
sustainable development goals. Various events and initiatives (public lectures, events, trainings,
cultural and sports events, volunteer activities) contribute to the development of students not only
as specialists, but also as citizens with a higher level of social competence:

1. Integrity and responsibility. Berdyansk State Pedagogical University pays great attention to
fostering a culture of integrity and responsibility among its community. This is achieved through a
strong focus on ethical education and transparent governance. For example, the university has estab-
lished a clear academic integrity policy that is strictly enforced, ensuring that students understand
the importance of integrity in both their academic and personal lives. In addition, the administration
practices open communication and accountability, involving students and staff in decision-making pro-
cesses, which reinforces a sense of responsibility to the university and to each other. These measures
instill a fundamental respect for the ethical standards, expected of every member of the University.

2. Excellence and innovation. Excellence and innovation are key factors in educational practice and
research at BSPU. The university constantly strives to integrate the latest technological advances
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and pedagogical methods into its curriculum. This is evident in its efforts to digitize management pro-
cesses and streamline organizational structures to improve service delivery and learning outcomes.
The creation of unique educational and professional development programs reflects BSPU's commit-
ment to maintaining high standards of excellence. In addition, the university promotes the develop-
ment of an innovative culture by encouraging scientific research activities, contributing to the creation
of an environment,, in which teachers and students are motivated to develop new ideas and solutions.
These initiatives not only prepare students for success in their respective fields, but also contribute
to the university's reputation as a leading institution in innovation, science and quality education.

3. Inclusiveness and openness. BSPU's commitment to inclusiveness and openness is evident in
its active engagement with the wider community and its efforts to maintain visibility and accessibil-
ity in challenging environments. A vivid example is the launch of the informational Telegram channel
"BSPU. Introduction 2023". This platform not only provides helpful admission advice and updates,
but also introduces university's values to prospective students and their families. By creating a
welcoming and inclusive environment, the channel helps to integrate applicants into the university's
culture, encouraging a sense of belonging and openness. In addition, the "l AM HERE" psychological
online cafe is a testament to BSPU's commitment to creating inclusive spaces for emotional and
social support, creating an environment where all members feel valued and supported. In addition,
the university implements the project "Design of an inclusive educational environment of higher
education institutions of Ukraine", which spreads its influence far beyond the boundaries of the
university community and serves as a guarantee of global partnership.

4. Community and cooperation. The value of community and cooperation in BSPU is especially ev-
ident in the response to the horrors of the war and occupation. Despite the physical displacement of
the community, BSPU managed to maintain and even strengthen its community ties through various
initiatives. Educational and cultural events, such as "Christmas Ideas in Art', "Easter Unites", "Let's
Warm Hearts Together", have played an important role in bringing students, teachers and the community
together. These events, rich in educational and cultural content, not only preserve traditional values, but
also strengthen the sense of community among the participants. The celebration of Vyshyvanka Day,
despite the dispersion of the university community, further emphasizes the unity and spirit of coop-
eration of BSPU. Deeply rooted in Ukrainian culture, this event is a powerful symbol of shared identity
and resilience, bringing together peaple from different regions to celebrate shared heritage and values.

5. Leadership and personal development. Leadership and personal development are an integral
part of the BSPU ethos, fostering an environment where students and staff are encouraged to
grow hoth personally and professionally. Such university initiatives as the creation of the Center
for Career Development and the Center for Teaching Excellence "ArsDocendi" are key in this regard.
These centers offer structured programs and resources to improve leadership skills and personal
development among students and faculty. Personal development workshops on topics such as
sustainability and public speaking promote personal and professional development. Summer and
winter online camps are also held at the university during the holidays, where students are taught
to conduct debates, manage time, seek harmony and become real agents of change.
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6. Empathy and tolerance. BSPU fosters the values of empathy and tolerance through a variety of
programs that emphasize emational intelligence, cultural sensitivity, and ethical behavior. For example,
an offline reading event of the one-act fairy-tale play "Star Holiday, or Wish Come True!" demonstrates
the university's commitment to cultural education and appreciation, which are essential for fostering
tolerance and understanding among diverse student groups. The performance allowed the participants
to show their creative potential and interact with each other in a deep meaningful way, promoting
mutual understanding and respect. It was also a powerful reminder that creativity and education can
flourish under any circumstances and that physical barriers do not stand in the way of community
unity and collective strength. The successful implementation of this project once again confirmed the
belief that a university is much more than a collection of physical structures — it is a dynamic commu-
nity, dedicated to educational work, fostering values and promating the interests and creativity of stu-
dents. This event not only enriched the cultural life of the university, but also strengthened the bonds
between its members, further instilling the values of empathy and tolerance in the BSPU community.

7. Safety and well-being. Safety and well-being are primary values at BSPU, which are ad-
dressed through comprehensive measures to ensure the physical and psychological safety of the
community. The university's wartime transition to online format and continued support for robust
security protocols during online broadcasts reflect its commitment to security. In addition, BSPU's
response to the challenges of fragmentation and loss of physical infrastructure included significant
efforts to ensure the continuity of education and research in a secure environment.

8. Global citizenship and social responsibility. BSPU supports global citizenship and social responsi-
bility through its active involvement in addressing local and international issues, particularly emphasizing
its response to the occupation and displacement. Such university initiatives as the YouTube channel
StudMediaBSPU and the strategic use of the Telegram channel to promate national-patriotic ideas
demonstrate the desire to influence public values and promote the development of a sense of global
responsibility among the community. In addition, BSPU's participation in educational and cultural events
related to broader social themes, such as the celebration of Independence Day, the Day of Remembrance
of the victims of the Holodomor., as well as the university-wide event for the Day of Dignity and Freedom,
strengthens its role in promating social responsibility and formation of awareness of global citizenship
among students and employees. All these meetings contribute to awareness of our identity, rereading
the history of our people, and understanding what a high price Ukraine has paid throughout its histary for
freedom and independence. In addition, these events contribute to the unity of the community, scattered
all over the warld, to the realization that like-minded people are united not by walls, but by common values.

6.5.3 HARMONIZATION OF THE UNIVERSITY VALUES WITH THE SUSTAINABLE
DEVELOPMENT GOALS

Universities embody a diverse set of values, including integrity, excellence, respect, responsi-
bility, innovation, equity and inclusiveness. Each of these values aligns with the broader targets of
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the SDGs, creating natural synergies that can strengthen efforts to achieve sustainable develop-
ment. By embedding these values in their educational, research and operational practices, univer-
sities can play a key role in solving complex global challenges. Fig. 6.9 shows a matrix that reflects
the alignment of the values of BSPU with the SDG and offers a comprehensive view of how the
basic principles of higher education are aligned with the global goals for a sustainable future. Each
value, from integrity and responsibility to global citizenship and social responsibility, resonates with
specific SDGs, illustrating the university's broad impact in promoting a sustainable and just world.

INTEGRITY AND RESPONSIBILITY

This value is fundamental to creating a culture of ethical behavior and responsibility in all univer-
sity activities. It directly supports the SDGs that call for good health and well-being (SDG 3) by en-
couraging ethical medical practices and research integrity; quality education (SDG 4) through the
provision of inclusive, barrier-free and equitable educational opportunities; gender equality (SDG 5)
by ensuring fairness and integrity in all policies; peace, justice and strong institutions (SDG 16) by
promoting the commitment to transparency and ethical governance. Integrity and responsibility are
also critical to building effective partnerships (SDG 17) as they build the trust between institu-
tions, organizations and communities, needed to work together towards sustainable development.

EXCELLENCE AND INNOVATION

BSPU's pursuit of excellence and innovation drives progress in industry, infrastructure (SDG 9)
and supports economic growth (SDG 8) through the development of innovative solutions and en-
trepreneurship. This value also plays an important role in addressing climate change (SDG 13) by
promoting research and innovation in sustainable technologies and practices. It is at the heart of
quality education (SDG 4), encouraging high academic standards and creative thinking, preparing
students to meet the challenges of the future.

INCLUSIVENESS AND OPENNESS

Inclusiveness and openness advocate the creation of a barrier-free, accessible educational
environment that directly contributes to reduced inequality (SDG 10) and ensures quality education
for all (SDG 4), regardless of background, ability or economic status. This value supports gender
equality (SDG 5) by promoting equal opportunities and participation for all genders in the academic
community. It also strengthens the inclusiveness of cities (SDG 11) by ensuring that educational
institutions are accessible and open to all, fostering a culture of diversity and acceptance.
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COMMUNITY AND COOPERATION

The "Community and Cooperation" value emphasizes the importance of joint efforts to address
local and global challenges, aligning them with the SDGs that emphasize partnerships (SDG 17)
and sustainable cities and communities (SDG 11). This value contributes to the reduction of
inequality (SDG 10) through community-level initiatives and projects, aimed at bridging societal di-
vides. By emphasizing collaboration, BSPU strengthens its role in promoting sustainable economic
growth (SDG 8) and innovation (SDG 9) by pooling resources and knowledge to solve complex
sustainable development challenges.

LEADERSHIP AND PERSONAL DEVELOPMENT

Leadership and personal development are critical to empowering people to lead sustainable ini-
tiatives, directly impacting the goals related to quality education (SDG 4), gender equality (SDG 5)
and reduced inequality (SDG 10). This value nurtures leaders who are ready to promote economic
growth (SDG 8) and create peaceful, inclusive societies (SDG 16). Through opportunities for per-
sonal and professional growth, individuals are empowered to make meaningful contributions to their
communities and the wider global context.

EMPATHY AND TOLERANCE

Empathy and tolerance are essential to building inclusive, peaceful communities, supporting
the SDGs to reduce inequality (SDG 10), promote good health and well-being (SDG 3) and ensure
quality education for all (SDG 4) by promoting a culture of empathy and understanding. This value
promotes gender equality (SDG 5) by challenging stereotypes and promoting respect for all gen-
ders, as well as peace, justice and strong institutions (SDG 16) by cultivating a social fabric that
values diversity and tolerance.

SAFETY AND WELL-BEING

Safety and well-being covers a wide range of issues important to sustainable development,
influencing all the SDGs, ensuring the health, safety and support of the university communi-
ty. This value underlines the importance of a holistic approach to education that considers
the physical, mental and emotional health of students and staff as fundamental: from pro-
moting good health and well-being (SDG 3) to ensuring safe and inclusive cities (SDG 11) to
achieve sustainability.
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GLOBAL CITIZENSHIP AND SOCIAL RESPONSIBILITY

This value embodies the commitment to global sustainability and responsibility, aligning it with
all the SDGs, encouraging actions and behaviors that support sustainable development, respon-
sible consumption and production (SDG 12), climate action (SDG 13) and life on land (SDG 15).
It fosters a sense of global community and awareness, preparing people to participate and contrib-
ute to solving global problems.

By aligning its core values with the SDGs, Berdyansk State Pedagogical University not only
contributes to global efforts for sustainable development, but also instills these principles in its
students, preparing them to become responsible, informed citizens and leaders who can navigate
and meet the challenges of a changing world.

6.6 THE VALUES OF THE UNIVERSITY, THE GOALS OF SUSTAINABLE DEVELOPMENT AND
THE THIRD MISSION OF THE UNIVERSITY

6.61 THETHIRD MISSION OF THE UNIVERSITY AS A WAY TO SUSTAINABLE DEVELOPMENT

The combination of the university values, the sustainable development goals, and the universi-
ty's third mission — to go beyond education and research to embrace societal contribution — heralds
an era of transformation in higher education [23, 24]. This synergy not only strengthens the in-
ternal role of higher education institutions in creating a sustainable future, but also increases their
social impact due to purposeful interaction with the community and global issues [25, 26]. The
integration of these elements underscores the deep commitment to the development of a world
that is just and sustainable.

During the war, the university took responsibility for fulfilling its third mission by intensify-
ing community participation in solving problems, such as community dispersion, reintegration and
post-occupation reconstruction. As a city-forming institution, BSPU plays a key role in uniting tal-
ented and promising youth, thereby strengthening the unity of the Berdyansk community [27, 28].
With the support of the Berdyansk City Military Administration and the Berdyansk District State
Administration, BSPU initiated the youth forum "Youth of Berdyansk region: Challenges of the Oc-
cupation” in Zaporizhzhia. This event, held in a mixed format, gathered more than 300 participants
and focused on the critical role of youth after de-occupation, the challenges that await citizens and
the prospects for post-war development. The depth and relevance of the discussions at this forum
became an impetus for further initiatives.

The tradition of promoting community unity continued throughout 2023 with a series of events
under the general name "Youth of Berdyansk region". Among them are meetings of the youth
forum "Youth of Berdyansk region: challenges of de-occupation” and round tables "Art in occupa-
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tion" (June 25, 2023), "Active youth of Berdyansk region & the Goals of sustainable develop-
ment" (August 11, 2023), "Youth of Berdyansk region: de-occupation and partnership for sustain-
able development" (September 17, 2023), "The teachers we need for the education we want:
teachers' motivations and challenges analysis" (November 28, 2023), "The role of mediation in soci-
ety: from confrontation to understanding" (March 28, 2024). These forums became a platform for
discussing deep and problematic issues related to the occupation, education and culture of Berdy-
ansk, as well as defining the goals and tasks that will be faced by the community after de-occupation.

All these measures were part of BSPU's implementation of the SDG, defined by the Decree
of the President of Ukraine "On the Sustainable Development Goals of Ukraine for the period until
2030" dated September 30, 2019. The mission, vision and development priorities of the university
are strategically aligned with these goals, aimed at ensuring holistic education and balancing the
economic, social and environmental dimensions of sustainable development in Ukraine.

6.6.2 CORPORATE CULTURE OF THE UNIVERSITY AS A GUARANTEE OF CULTIVATING VALUES
FOR ACHIEVING THE SUSTAINABLE DEVELOPMENT GOALS

The journey to sustainable development and social contribution requires the development
of a strong corporate culture in universities, which is based on responsibility, inclusiveness and
barrier-free access [29, 30]. This culture is at the heart of the institution, influencing not only
how it operates internally, but also how it interacts with the wider community and the world. By
developing such a culture, universities can further strengthen their impact on sustainable devel-
opment by embodying the values they seek to promote and exemplifying the principles, laid down
in the SDG [31, 32].

A culture of responsibility in the university context goes beyond simple adherence to ethical
standards; it encompasses a proactive stance on environmental protection, social justice, and eco-
nomic sustainability [33]. This means that the institution takes responsibility for its impact on the
world and actively works to minimize its ecological footprint, promote social justice, and contribute
positively ta the local and global economy [34, 35]. Such a culture of respansibility encourages both
students and faculty to consider the broader implications of their work and strive for solutions that
are not only innovative but also equitable and sustainable [36, 371.

Inclusiveness and barrier-free access are equally important components of the university's
corporate culture, which ensures that education is accessible to all, regardless of background,
abilities, or socio-economic status [38]. An inclusive culture values diversity and sees it as a
strength, recognizing that a diversity of perspectives enriches learning and innovation. By removing
barriers to education — whether physical, financial, or psychological — universities can ensure that
all students have the opportunity to contribute to and benefit from the pursuit of sustainable devel-
opment [39]. This inclusiveness extends not only to students, but also to faculty and staff, creating
an environment where everyone feels valued, supported, and able to reach their full potential [40].
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The development of such a corporate culture requires purposeful actions and commitment at
all levels of the institution. This involves reviewing policies and practices to ensure they are con-
sistent with the values of responsibility, inclusiveness and accessibility. It also sets out to foster a
dialogue within the university community about the importance of these values and how they can
be integrated into everyday activities, research and teaching.

The benefits of developing a corporate culture, focused on responsibility, inclusiveness and accessi-
bility are manifold. This not only increases the university's contribution to achieving the SDGs, but also
creates a more active, dynamic and supportive academic community. Students who study in such an
environment are more likely to carry these values into their professional and personal lives, contributing
to a ripple effect that spreads the impact of the university's efforts far beyond its university community.

In summary, developing a corporate culture that prioritizes responsibility, inclusiveness and ac-
cessibility is not just an aspiration for universities; it is a necessity for those who seek to promote
sustainable development and make a meaningful contribution to society. By embodying the princi-
ples they teach and fostering an environment where these values are lived every day, universities
can play a key role in advancing the agenda for a sustainable, just and inclusive future.

6.6.3 THEHISTORY OF BSPU IS A PATH OF RENEWAL AND GROWTH. LOOKING AHEAD

The case of Berdyansk State Pedagogical University provides a vivid picture of the resilience
and adaptability of Ukrainian universities amidst the challenges of the war. Faced with the dire real-
ities of the occupation of Berdyansk, the relocation of its base and the total frontling, the survival
of BSPU was not guaranteed. However, through strategic ingenuity and unwavering commitment
to its educational mission, the university not only persevered, but also charted a course for sus-
tainable development in seemingly impossible circumstances.

The adoption of the "University without Walls" model marked a radical shift in BSPU's approach
to education, allowing it to transcend physical boundaries and maintain continuity in its academic
and administrative activities. This innovative model was complemented by the development and
implementation of a new Development Strategy that helped guide the university through turbulent
times. By integrating a third mission, centered on social responsibility and engagement, into its
core objectives, the university has expanded its traditional role beyond teaching and research to
encompass a broader societal contribution.

Central to this strategic realignment was the inclusion of the Sustainable Development Goals
as guiding principles. This alignment not only reflected BSPU's commitment to global sustainability,
but also served to refine and articulate the university's values. These values, in turn, have become
the cornerstone for cultivating a corporate culture that emphasizes inclusiveness, scientific prog-
ress, and innovation. By fostering an inclusive, barrier-free educational environment and prioritizing
scientific research and development, Berdyansk State Pedagogical University has demonstrated
extraordinary adaptability and progress in the face of adversity.
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Moreover, a strategic focus on the values and the SDGs has enabled the university to navigate
today's challenges, laying the foundation for future sustainability and relevance. The university's ex-
perience highlights the potential of value-based education to inspire a collective response to crises,
fostering a community that is engaged, resilient and forward-looking.

The BSPU case is a compelling blueprint for other universities around the world facing similar
challenges due to war, displacement or other crises. It emphasizes the importance of a flexible,
value-based strategic approach to ensure not only the survival but also the progress of higher
education institutions in a time of ongoing war.

As we face a changing future, it is important for higher education institutions to adopt a
pragmatic approach that carefully considers and integrates responses to potential threats. The
experience of Berdyansk State Pedagogical University emphasizes the need to anticipate the evolu-
tion of higher education and the broader social context. This visionary perspective is not only about
meeting immediate challenges, but also about positioning the university to thrive in the long term.

For this purpose, the identification and integration of promising directions for the expansion
and improvement of the university's strategy is of primary importance. This involves a dynamic as-
sessment of external threats — from geopolitical changes and environmental crises to technological
disruptions and changes in the global economy. By understanding these potential challenges, uni-
versities can develop flexible, sustainable strategies that not only mitigate risks, but also capitalize
on new opportunities for growth and innovation.

It may also involve diversifying education delivery models to increase accessibility and sustain-
ability, expanding research focuses to address emerging global challenges, and fostering deeper
partnerships with industry, government and civil society to enhance societal impact. It also means
investing in digital infrastructure and capabilities to support distance learning and operations, en-
suring continuity and adaptability in the face of the changing world and new realities.

In addition, the continuous improvement of university strategies should include a strong empha-
sis on sustainability and social responsibility. This includes deeper integration of the sustainability
goals into curricula, research plans and community engagement efforts, ensuring that universities
make a positive contribution to societal progress and environmental stewardship.

In taking these steps, it is critical for universities to maintain an open dialogue with all stake-
holders — students, faculty, staff, alumni, and community partners — to ensure that strategic
developments are aligned with the needs and aspirations of the broader university community. En-
gaging in an ongoing process of consultation and collaboration will enable institutions to adapt their
strategies to feedback and changing circumstances, ensuring they remain relevant and impactful
in the uncertain future.

In summary, the changing landscape of higher education and societal development requires a
proactive strategic response from universities. By soberly assessing potential threats and inte-
grating promising directions for strategic expansion and improvement, universities can ensure their
sustainability, relevance and ongoing contribution to societal progress. The presented case serves
as a guide for other universities grappling with similar challenges, highlighting the importance of
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foresight, flexibility and the deep commitment to values and sustainability in shaping the future
of higher education.

6.7 STRATEGIC RECOMMENDATIONS AND CALL TO ACTION

In the face of serious challenges, associated with the ongoing war, the relocated universi-
ties have become more than just institutions of education, but also a visual demonstration of
resilience, innovation and community spirit. As these universities navigate the difficulties of the
war, displacement and the acute need for adaptation, there is a compelling call to action for gov-
ernments, international organizations, the UN, the European Commission, communities and local
governments. Collective efforts to support relocated universities are critical not only to sustaining
the educational mission, but also to laying the foundation for revitalizing and strengthening post-
conflict communities.

The government and local self-government bodies should develop programs to support universi-
ties, affected by the occupation of territories. This includes financial assistance, policy support that
facilitates flexible education delivery models, and infrastructure assistance that addresses urgent
needs. In addition, recognizing the expanded role of universities in promoting community resilience
and development, policy frameworks must be adaptive, encouraging innovation and integrating
universities into local and national recovery efforts.

International organizations, the United Nations and the European Commission can join the part-
nership with war-affected universities. Initiatives may include promoting international academic col-
laboration, providing access to global research networks and supporting capacity-building projects,
tailored to the needs of universities operating in conflict zones. Financial and logistical support for
infrastructure development and for research that addresses both the immediate effects of the war
and the long-term goals of sustainable development is critical.

Global and local communities are encouraged to cooperation with universities through knowl-
edge sharing, community projects and support for displaced students and faculty to foster a
sense of global solidarity and local unity. Communities can help reintegrate universities into the
social fabric after de-occupation, ensuring that they remain centers of learning, innovation and
community rebuilding.

Preserving and supporting universities facing the challenges of the war goes beyond the edu-
cational mission. As cities and regions seek to rebuild and recover after de-occupation, universities
will play a key role in attracting young people, reviving the economy and rebuilding the social fabric
of war-torn communities. They will act as magnets for talent, innovation and progress, which is
critical to the long-term sustainability and development of societies overcoming the effects of the
war and embarking on a path of post-war recovery.

This call to action urges all stakeholders to recognize the critical role of universities in war-
torn regions, not only as centers of education, but also as important pillars of community strength,
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resilience and recovery. The time to act now is to ensure that universities are ready to fulfill
their multifaceted mission in these challenging times and into the future and to move forward from
scars of the war.

6.8 CONCLUSIONS

This study was devoted to understanding how Berdyansk State Pedagogical University, in the
face of war and displacement, adapted its operational and strategic outlook to not only survive, but
also thrive in the new realities. Thanks to the careful consideration of the development strategies
of BSPU before and during the war, the study began a comprehensive analysis of the strategic
reorientation of the university to the core values, the Sustainable Development Goals and the adop-
tion of the third mission. By examining the transformation of the university development strategies
and their alignment with the broader global goals, this study highlighted the key role of strategic
vision in navigating the turbulent waters of change.

The applied methodology involved the detailed analysis of strategic documents, operational
tasks and the values they promote. This approach provided a detailed understanding of how BSPU's
strategic focus on values, such as integrity, inclusiveness and global citizenship, alongside its com-
mitment to the SDGs and the third mission, provided a solid foundation for meeting the challenges
of the ongoing war.

The value of this study goes beyond the immediate context of Berdyansk State Pedagogical Uni-
versity or even Ukrainian higher education. It offers essential insights into the global dimension of
how universities can respond to crises, highlighting the importance of strategic flexibility, alignment
of values and commitment to the global sustainable development goals. In the world where higher
education institutions are increasingly at the crossroads of societal challenges, the findings of this
study underscore the critical role of strategic vision in enabling universities to not only adapt, but
also to contribute significantly to societal sustainability and progress.

In addition, this research contributes to the broader discourse on the role of higher education
in promoting sustainable development, social responsibility and community engagement. By demon-
strating how Berdyansk State Pedagogical University met its challenges by reorienting its values
and global goals, the study serves as a guide for other institutions grappling with similar challenges
related to conflict, environmental crises or societal upheaval.

In sum, a strategic vision that includes core values, the commitment to sustainability, and the
expanded public mission offers a powerful blueprint for universities facing the uncertainties of new
realities. BSPU's journey is a testament to the resilience, adaptability and transformative poten-
tial of higher education, highlighting the critical importance of strategic planning and alignment of
values in meeting today's challenges. This research not only sheds light on pathways through the
challenges, but also highlights the significant contribution that universities can make to building a
more sustainable, inclusive and barrier-free global society.
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