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The climate changes are inevitable part of the upcoming future; therefore it is necessary to address corresponding issues in
education of children and adults. The paper presents the overview of the implementation of CCE in university education in and outside
Ukraine. The commitments of the majority of countries to implement CCE in the curriculum at different levels hasn’t been fulfilled
completely yet. Even the majority of European countries have only elements of CCE at the level of school training, as it was shown
by the global survey across 46 UNESCO Member States. The university degrees, offered at Master level on the West include some
elements of climate change issues included in training, but only 11,5% has direct relation to them as it was shown by our study. In
Ukraine only tree Master degrees, indicating relation to climate changes, were offered in previous years and this demonstrates lack
of attention to the development of adaptation potential among future professionals. Since there is no branch of human activity, which
will not experience effect of climate changes, we consider implementation of special course in higher education a necessary response to
provide graduates with specific adaptation skills. The experience of teaching the course “Adaptation to Climate Changes” is presented
in the paper. The survey conducted among the students of the university has showed considerable gaps in the understanding of climate
change implications for their personal and professional life and fragmented awareness of the adaptation approaches and the benefits
adaptation offer. It is finally recommended to introduce similar course as elective to provide high quality of skills and competencies
of future specialist, forced to life and work in challenging environment with changing climate. Key words: CCE, education for
sustainable development, university course, adaptation potential, professional competency.

Po3BuTOK cTiliKOCTi 10 3MiHN KJIIMATYy Ha OCHOBI YHiBepcuTeTCchKOI ocBiTH. Pagomcbka M.M.

3MiHH KJIIMaTy € HEMHHYYOI0 YacTHHOIO MaiOyTHHOTO, TOMy HEOOXiTHO pO3INISAAATH BIAIIOBINHI NMHUTAHHS y BHXOBAHHI JiTeH
i jopocnux. | cTyneHTH, 1 meraroru MOBUHHI YCBIIOMUTH, IO BOHU HE MOXKYTh PO3IIISAATH YMOBH XKHUTTA y MailOyTHbOMY K MOAi0H1
JI0 HUHILIHIX. Y CTaTTi MOAAHO OIS BIPOBAKEHHS OCBITHU 31 3MiHM KJIIMaTy B YHIBEPCHUTETCHKY OCBITY B YKpaiHi Ta 3a ii MexxamH.
30008’ s13aHHsI OLTBIIOCTI KpalH 3aIIPOBAAUTH OCBITY 31 3MiHM KJIIMaTy B HaBYaJIbHI IPOTPaMy Ha Pi3HHUX PIBHAX I[e HE MOBHICTIO BUKO-
HaHo. HaBiTb OLIBIIICTE €BpONEHCHKUX KpalH MAIOTh JIMIIE IEMEHTH OCBITH II0J0 3MIHH KJIIMaTy Ha PiBHI IIKUILHOT MiATOTOBKH, SIK
oKa3aso riodanbHe onuTyBaHHS B 46 kpainax-wieHax FOHECKO. YHiBepcUTETChKI CTYTICHI, SIKi IPOIIOHYIOTHCS Ha PiBHI MaricTpa Ha
3axoni, BKIIOYalOTh ACAKi eEeMEHTH IUTAaHb 3MiHM KJIIMaTy B HaB4aHHs, aie jumre 11,5% MaroTe npsiMe BiTHOIIEHHS 10 HUX, 5K ITOKa-
3aJ10 Hallle JociipkeHHs. B YipaiHi B monepeaHi poku HpONOHYBAaJIOCs JHIIE TPU MariCTepChKi MporpamH, 1o Majiu 3B'S30K 31 3Mi-
HaMU KJIIMary, 10 CBiJYUTH IIPO HEAOCTATHIO yBary JI0 PO3BUTKY aJanTaniifHOro noTeHmiany y MaiOyTHiX daxiBuiB. OCKiTbKH HEMae
JKOITHOT TaJTy3i JIFOACHKOT isUTBHOCTI, sIka O He BidyBasia Ha cO01 BIUTMB KIIIMAaTHYHHUX 3MiH, MA BBRKAEMO BIIPOBAKEHHS CIICIKYPCY
y BUILIH OCBITI HEOOXiTHOIO peakKIfieo IId GOPMYBaHHS Y BHITYCKHHUKIB crieln(IYHUX HaBUYOK amanTamii. Y poOoTi mpeacTaBieHO
JOCBi BUKJIaJaHHs Kypcy «Amanralis 1o 3MiH KiimMary». ONUTyBaHH, IPOBEICHE Cepel] CTYCHTIB YHIBEPCUTETY, IOKA3aI0 3HaYHI
MIPOTaJIMHYU B PO3YMIiHHI HACIIJKIB 3MIHM KJIIMaTy Juisi iXHBOI'O OCOOMCTOrO Ta NMpodeciiiHoro )UTT Ta GpparMeHTapHy oOi3HAHICTh
II0/I0 MiIXOZIB 10 aJanTallii Ta epesar, sKi IpoIoHye axanranis. HapemTi, pekoMeH10BaHO 3arpoBaiuTy NOAi0HHI Kype SK BUOIpKO-
BHH, 100 320€3MeUNTH BUCOKY AKICTh HABUYOK Ta KOMIIETEeHIIiif MaiilOyTHHOTO (haxXiBIls, 3MYIICHOTO KUTH Ta MPALOBATU B CKJIAJIHUX
yMOBax 3i MiHIIMBUM KiliMatoM. Kiouoe6i ¢106a: OCBITa I0/I0 3MIHU KIIIMaTy, OCBIiTa JJIsSI CTAJIOr0 PO3BUTKY, YHIBEPCHUTETCHKHIA KypC,
aJlanTaiiitHuil moteHIiai, mpodeciiina KOMIETCHTHICTb.

Relevance of the problem. CCE (CCE) has already not known [3]. CCE is now considered a separate field

become a widely discussed component of formal and
informal education. In its most common definition CCE
is education that aims to address and develop effective
responses to climate change [1]. But in its core CCE deals
with learning in the face of risk, uncertainty and rapid
change [2]. This skills and knowledge are of extreme
importance besides climate changes, as the modern world
is evolving at the highest rates ever, offering opportunities
and pressures equally. Under such conditions developing
adaptive capacity of peopleis as importantas building adap-
tation potential and resilience of ecosystems they live in.

It stems from ESD, which is already a solid concept
and its expansion has uncovered many environmental
issues of transformation for sustainability, previously

within the ESD framework due to its urgency and
underrepresentation everywhere except specialized
professional education [4]. Moreover, the latest Berlin
Declaration on Education for Sustainable Development,
proclaimed in 2021, includes commitment to include
climate change studies in a formal part of all school
curricula by 2025.

Problem statement. A recent study of primary
and secondary education policies and curricula
across 46 UNESCO Member States found that 45%
of national education documents studied made little-
to-no reference to environmental themes [5]. Although
92% of documents included at least one reference to
environmental themes, the depth of inclusion was very
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low on average. Moreover, the environmental issues are
more often linked to quality of living environment than
to fundamental issues, like climate and biodiversity. In
particular, over half of education policies and curricula
studied made no mention of climate change and only
19% made reference to biodiversity.

The same survey showed that there is higher inclu-
sion of environmental activities and studies in upper
secondary education, in contrast to primary and lower
secondary education which covers the relevant issues
via nature contact practices, like gardening. This demon-
strates another important issue: there is a concentration
of attention to CCE implementation in primary and sec-
ondary education, while higher education is out of the
focus for both — the universities and promoting organi-
zations at international and national levels.

Ukrainian education is currently going through the
process of massive reforming, which creates perfect
conditions for the implementation of ESD and CCE.
However, the exact extent of these transformations
and involvement of climate change and sustainability
issue is still unclear. Thus, there is a need to invest
efforts in promoting the CCE at all levels of education
in Ukraine, but it must account the peculiarities and
opportunities of each level of education. The given
paper considers experience and perspectives of CCE in
higher education.

Novelty. The paper presents the comparative anal-
ysis of the level of CCE at university level in selected
countries and Ukraine. The gaps in preparation of stu-
dents to professional activity and personal life under
the conditions demanding high adaptation potential are
demonstrated based on the survey results.

Methodological novelty. The presented experience
of teaching courses covering climate changes agenda in
universities might be useful for the implementation of
relevant training in other universities. It is also shown
that approaches used to deliver elements of CCE are uni-
versal due to global character of the problem and could
be applicable to teaching students of any specialties.

Literature review. Living in the world of changing
climate has already made societies reconsider their goals
in both economic and environmental spheres:

« Starting point — 1992 UN Framework Convention
on Climate Change — the goal was to realize the presence
of the problem.

¢ Formalization — 2009 UN Copenhagen Climate
Change Conference — the goal was formulated as “no
more than 2°C”.

* Enrollment — 2015 Paris agreement — the goal was
set to implement nationally determined contributions
and fit into the “no more than 1.5°C”.

e Pressure — 2019 UN Madrid Climate Change
Conference — the goal was to press the need for changes
at the political level.

e Assessment — 2021 UN Glasgow Climate Change
Conference — the first iteration of the ratchet mecha-
nism — the goal is to raise the national obligations.

Each of these stages-goals had some important
drawbacks or advantages. Thus, at the “Starting point”
in 1992, the major disadvantage was that climate
change was considered as a typical “conflict of inter-
ests”, which should be negotiated. At the next point of
“Formalization” in 2009 the climate change was again
mispercieved and treated as a “chemical issue” —simple
a problem of pollution, which can be tackled by tech-
nical solutions. Only in 2015 at the “Enrollment”
stage the first step towards “customization” of actions
in response to climate changes was done and clear
split between mitigation and adaptation was shown.
The stage of “Pressure” in 2019 initiated changes at the
political level and presented first clear commitments at
governemtal level. Moreover, expansion of the prob-
lem to the business sector also took place — voluntary
obligations of 170 companies to cut their emissions or
investments to meet the target of 2015. The important
drawback of this stage is seeing responses to climate
changes a task to be solved by high ranking officials
only. The last step by now is the “Assessment” stage,
at which national obligations were raised. But this has
degraded the importance of adaplation in the system of
response to climate change by concentrating on mitiga-
tion, equal to cutting emissions.

Thus, even at the highest level of international coop-
eration there is room for biases and deviations from
the necessary balance between mitigation and adap-
tation. As a result, the interest to balancing and deve-
loping synergy between adaptation and mitigation has
increased among researches and governmental entities
since 2010 [6]. The works by Kane et al., Laukkonen
et al., VijayaVenkataRaman et al., and Lal et al. pur-
suit this idea in their early publications in terms of var-
ious branches of economy and spheres of human life.
At the same time, Ingham et al. highlighted the fact that
too much attention is paid to the mitigation and cutting
emissions, while adaptation and learning to live in the
changing environment is given little to no attention [7].
Since then, the improvement of climate change literacy
through sustained, active learning and teaching was for-
mulated as a component of climate change resiliency
for communities and economies [8]. The corresponding
frameworks were offered and continue to be refined
for both school children [9] and teachers [10]. From this
point the discussion of CCE at university level was an
obvious direction of progress, encompassing not only
teachers but professionals on the whole [11]. However,
the survey involving 212 university staff from 45 coun-
tries demonstrated high breadth of approaches and train-
ing components related to climate changes [12]. Such
situation also has its advantages and disadvantages.
From one side it supports diversity of ideas and strate-
gies gives universities possibility to choose the most
efficient solutions in their peculiar case. From the other
side, such lack of consistency may leave considerable
gaps in knowledge and skills of graduates, thus compro-
mising their adaptation potential.
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On the opposite side of the problem there are young
people interested in getting knowledge. The study,
conducted among 10 000 children and young people
in ten countries about their attitude to climate change
has showed unexpectedly high ranks of anxiety about
the implications of climate changes [13]. Almost
60% of respondents across all countries reported very
or extremely high concern about climate changes and
84% were at least moderately worried. 75% said that they
feel helpless about threats imposed by climate changes.
Leaving aside the reasons of these negative feelings,
which strongly correlate with perceived inadequate gov-
ernment response, we can see that there is a real need
to tackle this climate anxiety by teaching young people
how to function efficiently under the changing climate
and its effects. The other equally important part of such
training should be aimed at action competence develop-
ment, enabling real participation in climate mitigation
and adaptation at the level of communities or profes-
sional activity. This will neutralize feelings of helpless-
ness and make young people ready to act in response to
new challenges.

Results and discussions. The efficient introduction
of CCE should be considered from multiple perspec-
tives, including:

— Availability of university degree programs related
to climate changes;

— Development of training courses and curriculum
components, dealing with climate changes;

— Introduction of students to new analytical methods
for studying climate changes and following their
consequences;

— Support of student research work and activities
outside the university for the development of climate
change adaptation skills and readiness to act;

— Implementation of climate change adaptation issues
into the list of professional and general competencies
subjects to build the understanding of climate change
responses in professional and everyday life.

In Ukraine there are very few offers of the univer-
sity degrees dealing with the climate changes: Bachelor
of Applied Climatology, Bachelor of Meteorology,
Agricultural Meteorology and Economics of Climate
Change and Master of Meteorology and Climatology.
These degree options are offered within the field of the
Earth Sciences and only the Bachelor of Meteorology,
Agricultural Meteorology and Economics of Climate
Change covers wide range of issues, related to climate
changes. The situation in the western world is better and
our survey of the Study portal yielded 983 Master pro-
grams, which include consideration of climate changes
as a part of some subjects, and 114 Master programs
(11.5%) directly declaring study of climate changes,
including only 6 dealing with Adaptation to climate
changes (Fig.1). The most typical degrees in the field of
climate change are teach general climate change issues,
with special focus on climatology, physical grounds
of atmospheric processes, prognosis and management
of emissions. The next by popularity is Master degree
in Climate Change Policy and Development, which is
aimed at economic, political and social issues and thus
can be also considered a part of teaching adaptation.

Given the increased interest of youth in the Western
world to the climate change implications, combined with
high level of activism, the number of related university
degrees will probably increase in the nearest future.

As for Ukrainian young adults the level of awareness
to climate changes is considerably lower, even among the
university community. Thus, the survey conducted by the
teachers of the Department of Environmental Sciences,
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Fig. 1. Climate Changes as a core of university degree programs by specialties
(based on the data from the Study portal)
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Know and can tell the difference between
mitigation and adaptation

Aware about their personal contribution to climate
changes

Aware about the effects of climate change on their
personal life prospects in the future

Know and can name actions to adapt to climate
changes in personal everyday life

Know and can name actions for climate adaptation
done in their community

Yes
H Not sure

mNo

Fig. 2. Results of survey among the students of the National Aviation University on their awareness
about climate change implications and adaptation

National Aviation University, in 2018-2022 among the
students of technical specialties (Transport technologies,
IT, Power Engineering) and Environmental sciences
(total number of respondents is 253) showed that they
have very fragmented competence in the problem
(Fig. 2). The most prominent issue is that they have li-
mited knowledge about personal preparedness to cli-
mate changes; thereby the level of their adaptation
potential is very low. The lack of knowledge about some
adaptation activities in their communities may be condi-
tioned by a variety of reasons, apart from lack of interest
to the matter. Such activities may be not well covered
in mass media or really absent. However, most of them
realize that their personal life can be affected by climate
changes, but in most cases, it is perceived through the
cost of transportation and energy supply issues. There
is an obvious need to expand the presentation of climate
change issues in students curricula in terms of adapta-
tion and action competence.

Tomanage the low level of interest and awareness about
the climate changes the Department of Environmental
Sciences has introduced the course “Adaptation to Global
Climate Changes” offered as an elective subject for stu-
dents of Master and Bachelor students of all Training
Programs (on average 5500 students a year can choose
this subject) in 2019-2020, 2020-2021. In 2021-2022
and 2022-2023 it was offered as a subject of choice to the
students of the Faculty of environmental safety, technolo-
gies and engineering and as an elective charged course to
all students. Over this period the total number of enrolled
students was 27 Masters (all from the Department of
Environmental Sciences) and 103 Bachelors (all from
the Department of Environmental Sciences). The absence
of the representatives of the other specialties is a problem
we need to tackle, since none of the economic branches
can avoid negative effects of global climate changes.

The theoretical part and practical classes are pri-
marily based on building understanding of the cause-
effect-response interaction in the system of climate

change. The bottom line of the course is the development
of draft adaptation plan for a home community, which
includes analytical part, aimed at finding and descri-
bing vulnerabilities typical for the given community,
and synthetic part, in which a road map and characte-
ristics of the necessary actions is developed. The teach-
ers of this subject note that such project-based learning
is the best way to understanding of the climate change
problem and its place in personal and community life.

In parallel the training plan of the subject
“Environmental Science” taught to the students of tech-
nical specialties was revised and the theme of climate
changes effects, mitigation and adaptation was given
separate and broader attention. The implementation
of the amended program will start in the next year and
after two years of running a new survey is planned to
evaluate the feedbacks of students in terms of climate
change understanding.

The life of the current youth will progress under
the pressure of climate change complications and
quality higher education must provide them with
the skills of efficient citizens and community members,
natural resources users and dwellers of urban environ-
ment, accounting related challenges.

Conclusions. CCE is a need of the modern world,
moreover, it is one of the most important fundamental
blocks for the resilience of civilization in this century.
As such the CCE is one of those valuable parts of edu-
cation, which clearly looks into the future and prepares
people to stand challenges and thrive, even if the exact.

Climate changes have their footprint in all parts of
the educational process and thus must be considered
and accounted. First of all, they affect applicability of
professional knowledge received by students: changing
environment conditions put their limitations of the way
many industries can work and output they can receive.
Simultaneously, if one is aware of climate change effects
of his living and professional activity and posses the skills
of adaptation, this competence gradually become obsolete
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as conditions are changing in unexpected way due to our
inability to make reliable prognosis, lack of analogues
and implementation of some mitigation strategies.

Secondly, the quality of competencies obtained
through the higher education must be of highest level,
but it is impossible if the realities and challenges of the
global world are not disclosed to students by educators
and not accounted by newly graduated professionals in
their work. In these terms CCE is closely connected to
ESD and may and should be inextricably linked. It is
not the task for government and industry only to change
the world, it is we who create consumption patterns
and force industries overconsume natural resources and
assimilation potential of the environment.

Thirdly, we can thrive under changing climate only if
all people are investing their efforts and paying attention
to their consumption and level of sustainability, there-
fore the results of CCE are also affected by overall stu-
dents’ attendance and attainment. But in this case voids
in competences may affect all life of young people, apart
from professional career development. This brings us to
the efficiency of quality management system at higher
educational institutions, which works on academic
responsibility of both teachers and students. Moreover,
university itself is a component of the system and must
work on mitigating its contribution into climate changes
and adapting its work at all levels to possible pressures
of the future.
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