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DEVELOPMENT OF SYSTEMS THINKING OF STUDENTS TO ACHIEVE
SUSTAINABLE DEVELOPMENT

H. B. Chaikovska*

The study explores the problem of developing systems thinking as a key competence of sustainable
development. The need for the development of systems thinking of citizens in solving the global problems
of the modern world is substantiated, and the relevance of systematic and complex approaches in the
implementation of the goals of sustainable development is analyzed.

A scientific review of the main approaches to defining the concept of "systems thinking" was
conducted. In the context of the research problem, systems thinking is defined as the ability to analyze
and understand the complex interrelationships among various aspects of the problem (ecological, social,
economic), and the ability to develop strategies to achieve sustainable development of society.

The role of university education in the development of systems thinking of higher education students
is considered. The technologies and methods of development of systems thinking of future teachers are
determined and characterized. The analyzed elements were the role of the case method, project
activities, problem-based learning, graphic games, and discussions in the formation of future teachers'
ability to understand the complexity and dynamics of natural, social and economic systems, to perceive
and recognize each object as a system, to identify its composition, structure and organization; the ability
to reveal patterns in the development of interconnected components and establish internal and external
links of systems; skills to design new systems taking into account the interrelationships between
elements and the general principles of the system approach.

It was established that the indicator of the effectiveness of the use of these technologies is the
development of systems thinking as a personal quality of students of higher education, as well as the
forming of future teachers' ability to use these methods for the development of systems thinking in
students. Observation of the educational process showed that the use of the suggested methods in
working with students helps in developing of systems thinking, improves communication, stimulates
activeness, promotes conducting constructive dialogues, emotional and behavioral flexibility during
discussion and solving diverse issues in the interests of sustainable development of society.

The conclusions of the article will contribute to the support of initiatives aimed at increasing the
level of systems thinking among young people in order to ensure the sustainable development of
nations and global citizenship.
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PO3BHTOK CHCTEMHOI'O MHCAEHHS CTYAEHTIB OASI JOCSITHEHHSA
CTAAOT'O PO3BHTKY

I'. B. Yal#koBCBbKAa

Y OocniokeHHi posensHymo npobremy po3guUMKY CUCMEMHO20 MUCAEHHS SK KAHoU0801
KomnemeHmHocmi cmasnoeo poszgumky. OO6IpYHMo8aHo HeOobXIOHICMb pPOo38UMKY CUCMEMHO20
MUCEHHS 2POMAOSAH Y BUPIUUEHHL 2100anibHUX npobnem CcyuacHozo ceimy, npoaHaLi308aHO
aKmMyanbHICMb CUCMEeMHO020 MA KOMNJIEKCHO20 Nidxo0i8 Y peanizayii yineti cmaniozo po3sumey.

30ilicnero Haykosull 0271510 OCHOBHUX Ni0x00i8 00 Oe@iHiyii noHsmms "cucmemHe mucieHHs" Y
KoOHmerxcemi npobnemu 00CNIOIKEeHHS. CUCEeMHE MUCNEHHSL 8USHAUEHO SIKk 30amHIicme aHanizyeamu
ma po3ymimu CKAAOHI B83AEMO038°A3KU MK PIBHUMU acnekmamu npobremu (eKosio2iuHumu,
COUIANbHUMU, EKOHOMIUHUMU), 30amHicmb po3pobasmu cmpamezii 0/isi 00CSA2HEeHHS CMmaJiozo
po38UMKY cychinbecmea.

PozznsaHymo posab yHieepcumemcbkoi ocgimu Y po3eUmMKY CUCMEMHO20 MUCTEHHs 3000yeauie
suwoi oceimu. BusHaueHo ma oxapakmepu3o8aHo mexHo0z2ii ma Memoou po3eUMKY CUCMEMHO20
MUCTIEHHSL cmy0deHmig8 — mallbymHix yuumenig. I[IpoaHanizoeaHo pose kelic-memody, npoexmHoi
distbHOCMi, NPOOAEeMH020 HABUAHHS, 2PADIUHUX 120p, OUCKYCI Y QOPMYEAHHI 8 MalbYymHix
neoazozig 30amHOoCmMi PO3yMimu CKAA0HICMb Ma OUHAMIKY NPUPOOHUX, COULANbHUX MA eKOHOMIUHUX
cucmem, chpuiimamu ma po3nisHagamu KoXKHUl ob’ekm sk cucmemy, ideHmudgpikyeamu ii cknao,
cmpyKkmypy ma Op2aHi3auilo elemMeHmis; 6MIHHSL BUS8NSIMU 3AKOHOMIPHOCMI Y pOo38UMKY
830EMON08 ’SI3AHUX KOMNOHEHMI8 Ma 8CMAHOBNI08AMU SHYMPIULHI MA 308HIUHI 38°3KU Cucmem;
HABUUKU NnpoeKxmysamu HOB8L Cucmemu 3 YPOaXYEAHHSIM B630EMO038°53KI8 MUK elemMeHmamu ma
3Q201bHUX NPUHYUNIE CUCMEMHO020 Ni0X00y.

BcmaHoeneHo, Ui0 NOKA3HUKOM egeKmuUeHOCMI 8UKOPUCMAHHSL YUX MEXHON02ill € POo38UMOK
CUCMEeMHO020 MUCTEHHSL SIK 0COOUCMICHOT siikocmi 3000yeauie sULLOi 0c8imuU, A MAKOI POPMYBAHHS Y
Mmatibymrix nedazozie 8MIHHSL BUKOPUCMOBY8AMU Ul MemoOuU 01l pO38UMKY CUCMEMHO20 MUCTIEHHSL
8 yuHie. CnocmeperKeHHsl 3a OC8IMHIM NPOUECOM NOKA3AN0, UL0 BUKOPUCMAHHSL 3ANPONOHOBAHUX
Mmemoodie y pobomi 3i cmydeHmamu CNpPuUsie pPo36UMKY CUCMEeMHO20 MUCAEHHS, NOKpaulye
KOMYHIKAYII0, CMUMYSIOE AKMUBHICMb, CNpusie 8e0eHHI0 KOHCMPYKMUBHUX OIA02i8, eMOUIlHII ma
noeediHKo8ill 2HYyuKocmi nid uac 062080peHHsT Ma SUPIULEHHSL PI3HUX NUMAHb 8 IHmepecax CmaJsozo
po3sumky cycnintbcmaa.

BucHoeku cmammi cnpusmumyme niOmMpumuyl HIYIAmue, CNpsimMo8aHUX HA NIOBUULEHHSL PIBHS
CUCMEeMHO020 MUCTEHHST ceped MOI00i 3 Memot 3abe3neueHHst CmaJsozo0 po3sUMKY HaAullli ma
2106a16H020 cycnibecmaa.

Knrouoei cnoea: cucmemHe MUCAEHHS, KOMNEMEHMHOCMI CMAL020 PO38UMKY, 0C8ima OAs
CMas020 po3eumry, mMemoou po3sUMKY CUCMEMHO20 MUCIEHHSL, 3000yeaui suwioi ocgimu, matibymHi
guumedni.

Introduction of the issue. In the IIocTaHOBKa mpobOAeMH. Y cydacHOMY

modern world, humanity faces several | cBiTi AIOOCTBO CTHKa€ETBbCSI 3 HHU3KOIO
global challenges (socio-cultural conflicts, | rA0GaaAbBHHUX  BHKAUWKIB  (COLIIOKYABTYPHI
climate change, irrational use of natural | KoH(aikTH, 3MiHA KaiMaTy, HepallioHaAbHE
resources, loss of biodiversity, poverty | BuKopucranus IIPUPOIHUX pecypcis,
alleviation, food crisis, etc.), the solution of | BTpara GiopizHOMAHITTS, 10 JOAAHHS
which requires new approaches and | 0igHocTi, mOpomoBOABYa IpobAeMa TOLIIO)
systems thinking. On this basis, education | BupimneHHsT SKUX BUMAara€ HOBHUX MiIXOMiB
for sustainable development (hereinafter | Ta cucremMHOro MHCAEHHA. Y  IIBOMY
ESD) is a key tool in the shaping of a | KOHTEKCTI ocCBiTa QA CTAAOTO PO3BUTKY

conscious and responsible citizen, capable
of analyzing complex problems and making
informed decisions in the interests of the

(maai OCP) € KAIOYOBUM IHCTPYMEHTOM Y
dopMyBaHHI CBiIOMOro Ta BiAIOBigaABHOTO
rpoMasgHUHA, 31aTHOTO aHaaizyBaTH
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sustainable development of society. The
goal of ESD is the formation of sustainable
development competencies (hereafter SDC)
of every inhabitant of the planet, with a
special emphasis on the development of
systems thinking. One of the reasons for its
development to achieve sustainable
development of society is the need to solve
perplexing problems and provide a common
vision of ways to solve them. [9: 3] The
concept of sustainable development, which
determines the balance between the
economic development of society, social
and ecological aspects of human activity, is
a strategic direction of the development of
the world community.

Current state of the issue. In the
scientific literature, we find a significant
interest of scientists in the problem of the
development of systems thinking. The
authors have systematized and analyzed
the current research in this field, and
identified various approaches to defining
the studied concept [19]. Scientists
consider systems thinking as a key
competence of sustainable development,
which contributes to the formation of the
ability to solve global problems of
sustainable development [3; 5], and
students to understand the complexity and
dynamics of natural, social and economic
systems [15].

Researchers define systems thinking as
a set of synergistic analytical skills
necessary to improve the ability to identify
and understand complex systems, predict
their behaviour and elaborate modifications
to obtain desired effects, use these skills
systematically and holistically [1: 670].
Systems thinking is interpreted as the
ability to analyze, understand the
complicated interrelationships between
different aspects of a problem, and advance
strategies to avoid unintended
consequences directed at achieving
sustainable development [8: 23].

Scientists distinguish the following
criteria of systems thinking: identification
of relationships and interactions,
understanding of dynamic behaviour,
differentiation of data types and variables,
identification of feedback, use of
conceptual models, creation of simulation
models, and assessment of the

CKAQIHI npobaeMu Ta IpuiMaTu
OOIpyHTOBAHI pillleHHs B iHTEpecax CTaAOTO

po3BUTKY cycmiabcTBa. Metoto OCP €
dopMyBaHHA KOMIIETEHTHOCTEH CTaAOro
po3BuTKy (maai KCP) KOXXHOro KuUTeAs
IAQHETH, 3 OCOODAMBHM AakKIIEHTOM Ha

PO3BHTOK CHCTEMHOI'O MHCACHHAA. O,ILHa 3
IIPUYXUH PO3BHTKY CHCTEMHOI'O MHCACHHHA

Al JIOCATHEHHS  CTaAOT0  PO3BUTKY
CYCITIABCTBa  HOAdTaE B  HEOOXimHOCTI
BUPIIIeHHS CKAaTHUX npobaem i

3a0e3leYeHH] CIIIABHOIO 0aYeHHd MIAIXIB iX

posBa3anHa [9: 3]. Konunenmis crasoro
PO3BUTKY, gKa BH3Hadae 0asaHC Mix
€KOHOMIYHMM  pPO3BHUTKOM  CYCIIABCTBA,

COLIIaAPHHMHM 1 €KOAOTIYHHMH acCHeKTaMH
AIOICBKOI ~ [OIFIABHOCTi, € CTpaTeridyHuM
HaIpIMKOM PO3BUTKY CBITOBOi CIIIABHOTH.
AHaai3z ocTaHHIX #ocaimxkeHs i
nybaAikaumii. Y  HaykoBiii  aiTeparypi
3HaxXOAMMO 3HaA4YHHUM iHTepec BYEHHUX [0
Ipob6AEeMH PO3BHUTKY CHCTEMHOIO MHCAEHHS.
ABTOpPHU CHCTEMATHU3YIOTH Ta aHaAi3ylTh
HasgBHI [JOCAI/KEHHdA y ILid  raaysi,
BU3HAYAIOTH PI3HOMAHITHI MOiAXOAU OO0
nedinitii  mocaimkyBaHoro moHarTd [19].
CucremHe MUCAEHHS HayKOBIIi
PO3TASIAIOTh SIK KAIOYOBY KOMIIETE€HTHICTD
CTaAO0TO PO3BUTKY, 110 CIIpHUSIE
dopMyBaHHIO 31aTHOCTI BUPIIIyBaTU
rao0aAbHI ITPOOAEMHU CTaAOTO PO3BUTKY |[3;
5], omomomarae CTyZeHTaM  3po3yMiTH
CKAQOHICTL Ta [AUHaAMIKy HOPUPOIHUX,
COLliaABHHX Ta €KOHOMIYHHX CHUCTEM [15].
[Tli;xz ~CHUCTEMHHM MHCAEHHSIM  BY€HI
PO3yMiIOTh CYKYIITHICTB CHUHEePriYHUX
aHAAITUYHMX HAaBUYOK, HEOOXimHUX AL
IOKpAaIleHHd 3JaTHOCTI igeHTH(ikyBaTH Ta
PO3yMITH CKAQIHI CHCTEMH, IIPOTHO3yBaTH
iXx moBemiHKY Ta pPo3pobasaTu Momudikarrii
A  OTpUMaHHA  OakaHUX  e(eKTiB,
BUKOPHUCTOBYBATH 11i HABUYKH CHCTEMHO Ta
miaicHo [1: 670]. CucremMHe MHCAEHHS
TPaKTyIOTh SK 30aTHICTb aHaaidyBaTH,
PO3YyMITH CKAQ[HI B3a€EMO3B’EI3KHM  MixXk
pizHUMMU acrieKTaMu npobaemMu Ta
po3pobagaTu  cTpaTerii Ogad yHUKHEHHd]
Herepen0adYeHUX HACAIAKIB, CIIPIMOBAHHX
Ha JOCATHEHHS CTaAOTO PO3BHUTKY [8: 23].
BueHi BHOKpPEMAIOIOTH TakKi Kpurepii
CHCTEMHOTO MHUCAEHHSI: BUABACHHA
B3a€EMO3B’I3KiB Ta B3a€EMOMi, pPO3yMiHHH
OUHaAMIYHOI TIOBEMiHKH, audepeHIiaisa
TUIIIB [JaHUX Ta 3MIiHHUX, BUSIBA€HHS
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consequences of impacts [16].

According to scientists, systems thinking
is the highest form of human cognition,
when the processes of reflecting objective
reality are based on a comprehensive
understanding of the object under study,
taking into account the research goals, as
well as based on knowledge, experience,
intuition and prediction that systems
thinking is the most important factor of
success in diverse spheres of practical
activity [16].

At the same time, research shows that
modern education does not sufficiently
contribute to the development of the
competence of systems thinking among
students [13]. According to scholars, even
highly educated people with strong
experience in the field of science,
technology, engineering and mathematics
do not always understand the key elements

of complex dynamic systems [11].
Scientists assume that the "inclusion" of
systems thinking in the educational

process will promote the formation of a
holistic view of the problems of sustainable
development [7: 43] and will influence the
effectiveness of making considerable
decisions in various spheres of life [18].

The development of systems thinking in
future teachers is extremely important in
terms of preparing future generations to
solve the challenges of sustainable
development. A modern teacher, as an
agent of change, must possess a high level
of systems thinking and develop it in
students [17].

Aim of research. Taking into account
the conducted review of literature and
learning context in tertiary education in
Ukraine, the purpose of the article is to
study the role of systems thinking of the
population in the implementation of the
goals of sustainable development, to define
and justify the methods and technologies
for the development of systems thinking
among future teachers.

Results and discussion. The
development of systems thinking becomes
important in the field of ESD, as it provides
the ability to analyze and understand the
complex interrelationships between
different aspects of a problem, avoid
unintended consequences, and develop

3BOPOTHOTO 3B’I3KY,
KOHIIENITYaABHUX  MOJEeA€Hd,  CTBOPEHHd
iMiTaliHHIX MOJIEAEH, OIliHIOBAHHS
HaCALOKiB BIIAUBIB [16].

Ha  aymky HayKOBIIiB, CHCTEMHE
MHCAE€HHSI € BHIIOI (POPMOIO AIOICHKOTO

BUKOPHCTaHHA

MIi3HAHHS, KOAM IIPOLIECH BimoOpaskeHHs
00’¢éKTHBHOI MIHMCHOCTI TIPYHTYIOTBCH Ha
inicHOMY PO3yMiHHI JOCAIIKyBaHOTIO

00’eKTa 3 ypaxyBaHHAM [IOCTaBACHHUX Ilirei
IIOCAIIKEHHsS, a TaKOoXX Ha OCHOBI 3HAaHb,
OOCBimy, iHTYiLil Ta mnepemdadeHHd, IO
CHUCTEMHE MHUCAEHHS € HalBaXKAUBIIINM
dakTopoM ycmixy B pisHHUX cdepax
IpaKTHUYHOI OigABHOCTI [16].

Bonno4ac, mOCAiIIKEHHSI IOKA3yIOTh, III0
cydacHa OCBiTa HEJZOCTAaTHBO  CIIPUSE
PO3BUTKY KOMIIETEHTHOCTI  CHCTEMHOTIO
MHCAeHHs y 3m00yBaugiB ocitu [13]. Ha
OYMKY BY€HHX, HaBITb BHCOKOOCBIUeHi
AIOW 3 TIOTY?KHHUM [OOCBiIOM y TaAysi
HayKH, TEXHIKH, iHXKeHepii Ta MaTeMaTHuKH
HE 3aBXIH PO3yMilOTh KAIOYOBI €AEMEHTU
CKAQOHUX  AUHaAMIYHHX CHCTEM [11].
HaykoBmi mpuIirycKaimoThb, IO "BKAIOYEHHST"
CHCTEMHOI'0O MUCAEHHS B OCBITHIM Ipoliec

CIIpUATHUME dhopMyBaHHIO IIiAiCcHOTO
YSBA€HHS IIPO IPOOAEMH CTAAOTO PO3BUTKY
[7: 43] Ta BHnAMHe Ha eQEKTUBHICTD

OPUUHSTTS Ba’KAUBUX pillleHb B Pi3HUX
chepax KuUTTERIIABHOCTI [18].

Po3BUTOK CHCTEMHOTO MHMCAEHHS §y
MaMOyTHIX IIeJaroTiB € Haa3BUYAMNHO
Ba>KAUBUM y KOHTEKCTI IIiATOTOBKH

MaMOyTHIX IIOKOAIHB OO PO3B’d3aHHS IliAeii
cTanoro pos3BUTKY. CydacHHM BYHTEAB, GK
areHT 3MiH, Ma€ BOAOIITH BHUCOKHM pPiBHEM
CHUCTEMHOI'0O MUCAEHHS Ta PO3BHUBATH HOTO B
y4HiB [17].

3 oragay Ha cKasaHe, Memoro cmammi
€ JIOCAI/IZKEHHS POAl CHUCTEMHOT'O MUCAEHHS
HaCeAeHHsI y peaaisamii 11iaef crasoro

PO3BUTKY, BHSIBAE€HHS Ta OOIPYyHTYBaHHS
METOMiB Ta TEXHOAOTIH PO3BUTKY
CHCTEMHOI'O  MHCAEHHd vy  MadOyTHIiX
BYHTEAIB.

Buraan OCHOBHOTO MaTepiaay.

Po3BHUTOK cHCTEMHOro MHCAEHHS HabyBae
BaxkAWBOrO 3HadeHHa B cdepi OCP,
OCKIABKU 3a0e3rieduye BMiHHA aHaAidyBaTH
Ta PO3YMITH CKAQIHI B3a€EMO3B’SI3KH MixK
pi3HMMH acrnekTaMu IIpobAeMH, YHUKATHU
HenepeabadeHUX HaCAIOKIB Ta po3pobasTu
cTparerii, cHIpsMoBaHi Ha [OCATHEHHH
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strategies aimed at achieving sustainable
development. Systems thinking helps to

comprehensively understand the
complicated organization of the
environment, the interaction of its
elements, the relationships between

structural components (and not only those
that are integrated) [15: 195]. Systems
thinking allows a person to holistically
evaluate the variables of a complex and
non-linear  problem, model system
scenarios, and determine medium- and
long-term strategies [12].

Education for sustainable development
in a pedagogical institution of higher
education is extremely essential because it
educates conscious teachers who are aware
of the value of their role and strive for
sustainable development. According to
scientists, effective strategies for the
development of systems thinking in teacher
training are an interdisciplinary approach
[2; 4] and practice-oriented
training [9: 3; 10]. As for teaching methods
that promote the development of systemic
thinking, we highlight the case method,
projects, discussions, simulations, graphic
games, group work, etc. We will describe in
detail the methods we use in training
future teachers in a higher education
institution.

We consider the case method to be an
effective method of developing the system
thinking of students of higher education.
Creating cases allows students to analyze
complex situations from real life, identify
relationships and  consequences of
decisions made, develop the ability to see
problems systematically and holistically.

We offer students cases in the form of
lesson plan development. For example, a
case study of occurence related to local
water pollution and their impact on the
ecosystem and the health of local residents.
Future teachers elaborate a lesson outline
that will help students to understand the
causes and consequences of pollution in a
particular body of water and develop skills
to prevent pollution in the future. Another
example is developing a case study on
climate change and its impact on the global
ecosystem. Creating this case will be
helpful for students to understand the
reasons and effects of climate change, ways

CTanoro po3BUTKY. CHCTEMHE MHCAEHHH
goriomarae BCeOIiYHO PO3YyMITH CKAQIHY
OopraHizallilfo HaBKOAHWIIIHBOIO CEPENOBHIIA,
B3aEMO/IiI0 HOro €AEMEHTIB, B3a€EMO3B’SI3KU
MiXX CTPYKTYPHUMHU KOMIIOHEHTaMHU (i He
Aunie Ti, Mo iHTErpyroThes) [15: 195].
CucreMHe MHCAEHHSI [03BOASE  AIOJWHI
I[IAICHO OIIHHUTH 3MiHHI ckKaamHoi Ta
HeAlHIHFHOI IpodAeMH, MOJIEAIOBATH
CHCTEMHi cleHapii, a TakoXK BH3HA4YaTH
CepeaHBO- Ta JOBTOCTPOKOBI cTparterii [12].

OcBiTa gad CTaAOTO  pPO3BUTKY B
IeIaroTivyHOMY 3aKAai BHIIOI OCBITH €
HaJ3BUYaHHO Ba>KAUBOIO, OCKiABKU
BUXOBYE CBiJOMHX BYUTEAIB, SIKi
YCBIZIOMAIOIOTE I[IHHICTE CBO€I poai Ta
IIParHyTh o CTaAoTO PO3BUTKY.
EdekTuBHUMU  CcTpaTeriIMH  PO3BUTKY
CUCTEMHOTO MUCAEHHHI TIIPU IIiATOTOBII
IeJaroris, Ha  OyMKY BYEHUX, €
MixKAWCIMIAIHApHUH miaxix [2; 4] Ta
IIPaKTHUKO-Opi€eHTOBaHe HaB4YaHHA [9: 3;
10]. Idomo MeroniB HaBYaHHHA, SKi
CIIPULIOTH PO3BUTKY CHCTEMHOI'O MHCAEHHH,
BHOKPEMAIOEMO  KeHC-MeToZ,  IIPOEKTH,
OUCKYyCii, MomeAroBaHHs, rpadiyHi irpw,
rpynoBi poOoTH TOIO. [JeTaAbHO OIIHIIIEMO
MeTONM, $Ki MH BHKOPHUCTOBYEMO IIpHU
OiATOTOBIII MaMOyTHIX BYUTEAIB y 3aKAai
BHIIOI OCBITH.

EdexkTuBHIM METOOM PO3BUTKY
CHCTEMHOI'O0 MHCAEHHS 37100yBadiB BHIIO]
OCBiTH BBazKaeMo kelic-memoo. CTBOpeHHS
KeMCiB [03BOASIE CTYAEHTaAM aHaaidyBaTH
CKAaHI cutryalii 3 peasbHOrO IKUTTH,
BUABAATH B3a€EMO3BI3KHM Ta HACALOKHU
OPUUHSTUX PpillleHb, PO3BUBATH BMiHHS
6aunTH IpoOAEMH IIiAICHO Ta CHUCTEMHO.

[Tpommory€EMO 3nobyBadam BHIIIOL
negaroriyHoi  ocBiTH Kedicu 'y  dopwmi
po3poOKK ypokiB. Hampukaan, keiic mpo
BUIIAIKH, TIOB’d3aHi 3 MiCIIEBUM

3a0pyaHEHHSIM BOAU Ta IX BIAMB Ha
€KOCHCTEMY Ta 3/I0POB’d MiCIIEBUX JKUTEAIB.
MaiibyTHi BunTEAl pPO3POOASIIOTH KOHCIIEKT
YPOKY, IKHUHU OOIOMOXKE yYHAM 3pPO3yMiTH

IPUYMHHA Ta  HACAIDKHM  3a0pyaHEeHHS
KOHKpPETHOI  BOJAOMMH Ta  PO3BHUHYTH
HABUYKH 3arlo0iraHHa 3a0pyAHEHHS B

MaiibyrHroMy. Ille omHHM IIPUKAQIOM €
po3pobKa KeHcy Lo 3MiHM KAiMaty Ta
Horo BIIAUB Ha TAODAABHY €KOCHCTEMY.
CTBOpEHHA LILOTO KEHCy OOIIOMOXKE YIHAM
3pO3yMITH MPHYUHH Ta HACADKU 3MiHH
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to adapt to them. A case study on the

social challenges of sustainable
development, such as the fight against
poverty and inequality, will aid to
understand the social factors that

contribute to sustainable development and
figure ways to address them.

In general, the case method allows
students to analyze complex problems of
sustainable development, develop
innovative approaches to solving them,
foster responsibility for the future of our
planet, and develops the ability to teach
this to future students. The case method
involves the analysis of a specific
pedagogical situation in order to find
alternative and rational ways to solve the
problem. Using the case method allows
generating a variety of ideas and thoughts,
and promotes the development of systems
thinking of future teachers.

The formation of SDC, in particular the
competence of systems thinking, is
facilitated by project activities. According to
scientists, it requires the development of
implemented and effective strategies, as
well as the analysis of a large amount of
information to single out and structure the
most essential aspects [6: 64].

An example of such a project is the
"Ecological audit of the educational
building", within the framework of which
students of higher education conduct a
comprehensive analysis of the ecological
condition of the building and the adjacent
territory, investigate energy efficiency,
water supply, waste disposal, green spaces
and other aspects, as well as develop a
plan of measures to improve environmental
sustainability of the educational building.
Future teachers eagerly work on the project
"Creating an ecological garden", exploring
the diversity of flora and fauna, studying
the impact of the garden on biodiversity
and the ecosystem, as well as developing
strategies to conserve natural resources
and restore ecological balance. In this
project, the development of systems
thinking is related to critical thinking,
which involves the ability to analyze and
evaluate the reliability and relevance of
information.

Without a
impossible to

systemic
accomplish

analysis, it is
the project

Kaimaty, crmocobm amantanii mo Hux. Keiic
IIPO COLliaAbHI BHKAMKH CTAaAOTO PO3BUTKY,
Taki gk Ooporvba 3 OigHicTIO Ta
HEPiBHICTIO, JOTIOMOZKE 3pO3yMiTH
coliaabHi (pakTOpPH, IO COPUAIOTH CTAAOMY

PO3BUTKY Ta  OKPECAHTH  IIA9XH  iX
BUPIIIEHHd.
3arasom Kelc-MeTon J03BOALE

CTyZlEeHTaM aHaAidyBaTH CKAa[HiI ImpobaeMu
CTaAOTO PO3BUTKY, PO3POOASITH iHHOBAIlifiHI
oigxoau m[o iX BHUpillleHHsI, BUXOBYBaTH
BiAIIOBigaABHICTE 3a MaMOyTHE  HAaIIoi
maaHeTH Ta POPMYy€E BMiHHS HaBYaTHU IILOMY
MaibyTHix yuHIB. Kelic-meron mepenbadae
aHaAi3 KOHKPETHOI IenaroriyHoi curyartii 3
METOI0  IOIIYKy AaAbTE€pPHATUBHHUX  Ta
pauioHaABHUX IASIXIB PO3B s3aHHS
npobaemu. BukopucraHHsa MeTody KeHciB
[03BOASE TeHEepyBaTH Pi3HOMAaHITHI ifei Ta

OYMKU, CIIPUSE PO3BUTKY CHCTEMHOTO

MHUCAEHHSI MalOyTHIX BUUTEAIB.
dopMmyBaHHIO KCP, 30KpeMa

KOMIIETEHTHOCTI CHCTEMHOI'O MHCAEHHSM,

CIIpUdE IMPOEKTHAa [AisiabHicTb. Ha aymKy
BYEHUX, NPOEKMHA Ois/IbHICMb BUMAarae
PO3pPOOKHU iMIAeMeHTOBaHUX Ta
e(peKTUBHHUX CTpaTerifi, aHaaily BEAWKOIO
obcary indopmarii mOad BHUOKPEMAEHHS i
CTPYKTYPYBaHHS B Hifl HadcyTTeBilIoro [6:
64].

[Tpuxkaagom TaKoOTo IIPOEKTY €
"Exoaoriunuii ayaut HaB4YaABHOTO
KOPILyCy', Y paMKax sIKOTro 3/100yBadi BHUIIO]
OCBITH TIPOBOAATHL KOMIIAEKCHUNM aHaai3

€KOAOTIYHOTO cTaHy OymiBAi Ta
OPpUOYAMHKOBOI TepUTOPii, MDOCAIIKYIOTH
eHeproeeKTUBHICTB, BOJZIOTIOCTAYaHH,

YTHAI3AIlil0 BiAXOMiB, 3€A€HI HacaIKeHHS
Ta IHIOI acIIeKTH, a TaKOX PO3PO0ATIOTH
IIAQH 3aXO0MiB OAS IIOKPAIeHHd €KOAOTiYHOI
CTIHKOCTi HaBYaABHOT'O KOpIycy. MaiOyTHi
BYHTEAI OXOYe IIPaIllOIOTh HaJ ITPOEKTOM
"CTBOpPEHHH €KOAOTiYHOTO cany",
JOCAIIKYIOYM Pi3HOMAaHITHICTE POCAMHHOTO
Ta TBapHHHOIO CBiTy, BHBYalO4YHU BIIAUB
cany Ha 0iOpi3HOMAHITTA Ta €KOCHCTEMY, a
TAKOXK PO3PO0ALAIOTE CTpaTerii 30epeRKeHHT
IPUPONHUX PECYPCiB Ta  BiIHOBAEHHH
€KOAOTI4YHOI piBHOBaru. Y IIOMY IIPOEKTI
PO3BUTOK CHUCTEMHOTO MUCAEHHH
OB’sI3aHUN i3 KPUTUIHUM MHUCAEHHSM, II0
nepenbadae 3OaTHICTH aHaaidyBaTu Ta
OLIiHIOBAaTH [JOCTOBIPHICTE Ta aKTyaAbHICTb
inopmartii.
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"Environmental problems of my region
(city, village)", within the scope of which
students inspect the environmental
problems of the city or village in which they
live, find out their causes, and analyze the
effectiveness of the appliances for solving
them at this stage and offer their vision of
ways to figure them  out. The
implementation of this project is taking
into account the past, future, current and
prospective tasks as mechanisms of
systemic thinking.

Professionally oriented project "Eco
School" involves the design of a "green"
school, which includes various aspects of
sustainable development, such as energy

efficiency, waste management,
environmental education and a healthy
lifestyle. Future teachers are actively

working on the applicatio and improvement
of  eco-initiatives in the school.
Participation in such research contributes
to the development of scientific thinking
and systematic analysis. The obtaining of
students' systems thinking in this project
involves the development of such skills as
establishing cause-and-effect relationships,
interpreting facts, selecting convincing
arguments and their critical evaluation,
formulating assumptions and judgments,
etc.

An important means of developing
systems thinking is the wuse of the
principles of interaction between
participants in the educational
environment, as well as the use of partner

interaction with a focus on solving
problems of a problem-searching and
creative nature [5]. In the scientific
literature, we find research on the

influence of problem-based learning on the
development of students' systems thinking
[11]. And this is understandable, because
when solving a problem, students are
forced to consider the problem as a system,
taking into account the interrelationships
between its constituents. It helps to evolve
the ability to understand complex systems,
identify cause-and-effect relationships, and
make informed decisions. Problem-based
learning also promotes the development of
skills of analysis and synthesis of
information, which are important
components of systems thinking. Students

Be3 cucreMHOro aHaaidy HEMOXKAUBO
3peaaidyBaTy NpoeKT "ExoaoriyHi npobaemMu
MOro Kpar (MmicTa, ceaa)", B MexKaxX SIKOIO
3nobyBadi BHIIOI OCBITH JOCAIXKYIOTH
€KOAOTiYHi mpobaeMH MicTa YH ceaa, B
AKOMY BOHH XKHBYTb, 3’ICOBYIOTH IiXHi
IIPUYUHH, aHaAI3yIOTh e(peKTUBHICTH
MEXaHi3MiB iX po3B d3aHHA Ha IBOMY €Talli
Ta MPOMIOHYIOTH CBOE OAYeHHS MIAGXIB IX
BUpilIeHHda. Peaaizallia IIbOTO IIPOEKTY
BiOyBaeThCs 3 ypaxyBaHHSIM MHHYAOTO,
MaMbyTHBOTO, IOTOYHUX Ta MEPCIIEKTUBHUX

3aBIaHb fK  MEXaHi3MiB  CHCTEMHOIO
MHCAEHHS.

[TpodpecitiHo-opieHTOBaHUH IPOEKT
"Ekoimrkoaa" 1miepeadadae IIPOEKTyBaHHS
"3eA€HOI" IIIKOAM, dKa BKAIOYaE pi3HI
acleKTH CTaAoro PO3BUTKY, TaKi $K
eHeproePeKTHUBHICTD, yIIpaBAIiHHS

BiixomaMu, eKOAOTiYHA OCBiTa Ta 340POBUH
crioci6 kuTTsda. MaiOyTHI BYMTEAl aKTUBHO
IpalolOTh  HAaJ  BIPOBA/KEHHAM  Ta
BIOCKOHAA€HHSM €KOIHIIliaTUB Yy IIKOAI.
YyacTh y TaKHUX [OCAIIZKEHHAX CIIpUSIE
PO3BUTKY HayKOBOTO MUCAEHHS Ta
CHCTE€MHOTO aHaaily. dopmyBaHHS
CHUCTEMHOI'0O MUCAEHHSI CTYHEHTIB y IIbOMY
IPOEKTI mepenbadae PO3BUTOK TaKUX
YMiHb, SK BCTAHOBAEHHS  IIPUYHHHO-
HaCAILIKOBUX 3B’SI3KiB, iHTepIIpeTallis
dakTiB, mob6ip IEPEKOHAWBUX APTYMEHTIB
Ta ixue KPUTHUYHE OLIiHIOBaHHS,
dopMyAIOBaHHS MPUIYLUIEHb Ta CYIKEHb
TOLIIO.

BaxkauBum 3acobom PO3BUTKY
CHCTEMHOI'O MMCAEHHI € BHKOPHCTAHHH
IPUHIUIIIB IHTEPAKTUBHOI B3a€EMOMii Mix
y4aCHUKaMH OCBITHBOI'O CepeaoBUINA, a

TaKOXK BHKOPHUCTAHHS apTHEPCHKOL
B3aeMmonii 3 (oKycoM Ha BUpILIEHHI
3aBIOaHb IIPOOAEMHO-IIOITYKOBOTO Ta

TBOPYOrO XapakTepiB [5]. Y HaykoBi#
AiTepaTypi 3HaXOOUMO [OCAIIZKEHHHI IIPO
BIIAUB NPob/emH020 Ha8UaHHs. Ha PO3BUTOK
CHCTEMHOI'0 MUCAE€HHS cTyneHTiB [11]. I 1e
3pOo3yMiA0, aizKe i dYac BUpPIIEeHHS
IIPOOAEMHOI0 3aBIaHHSA CTYAEHTH 3MYIIEHi
po3rasaaTH npobaeMy  SK ~ CHCTEMY,
BPaxXxoOBYIOYH B32a€EMO3B’I3KH MiXK i
CKAQOOBUMH eaeMeHTaMu. Lle crpuse
PO3BUTKY 3IATHOCTI pPO3yMITH CKAagHIi
CHUCTEMH, BHABAATH IIPUYMHHO-HACAIIKOBI
3B’I3KH Ta IpuiiMatu  oOrpyHTOBaHIi
pimrenns. I[IpobaeMHe HaBYaHHS TaKOXK
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who are regularly involved in solving
problems learn to highlight the main
things, set priorities and rationally use
limited resources.

We offer higher education students a
discussion of global problems, the solution
of which lies in the area of achieving
sustainable development of society:

- Access to clean drinking water. The
problematic situation involves the analysis
of factors affecting the availability of
drinking water for the population on all
continents. Students consider
environmental, economic, and social
aspects such as pollution of water sources,
infrastructure change, regional economic

development, and accessibility of water
treatment technologies.
- Fighting climate change. This

troublesome situation requires the study of
various aspects, such as greenhouse gas
emissions, alternative energy sources,
irrational use of nature, the impact of
climate change on human health and
ecosystems, etc.

- Fighting poverty. This problematic
situation requires an analysis of the
structural causes of poverty, such as social
inequality, lack of access to education and
health care, economic constraints and
political factors affecting the development
of countries.

- Preservation of biodiversity.
Investigating the causes of biodiversity loss
and developing strategies to conserve
natural ecosystems and species helps
students to understand the relationship
between human activity and the loss of the
natural environment and its consequences
for humanity.

Consideration of intricate situations
requires future teachers to analyze complex
systemic relationships, take into account
various factors, and develop complex
problem-solving strategies. Searching for
ways out of a problem contributes to the
development of systems thinking, and also
forms in students the skills of critical
analysis, creative thinking and making
informed decisions [15].

Methods that contribute to the
development of systems thinking in higher
education students include modeling,
which involves the creation of models that

CIIpUSIE PO3BHUTKY HaBHUYOK aHaaidy Ta
cuHTe3y iHdopmaliii, o € BaxKAUBUMH
KOMIIOHEHTaMH CHCTEMHOI'O  MHCAEHHS.
CTynmeHTH, SKi PEryASpHO 3aAy4aloThCs [0
pO3B d3aHHS rpobaem, HaBYalOThCH
BUIIASITU TOAOBHE, PO3CTABASITU IIPIOPUTETH

Ta palioHaAbBHO BHUKOPHUCTOBYBaTH
oOMeskeHi pecypcCH.
My npomoHyemMo 3mo0yBadaM — BHILOL

OCBITH OOroBOpPEHHSI TAODAABRHUX HIpobaeM,
pO3B'd3aHHS HKHX A€XKUTH B IIAOLIHHI
JOCATHEHHSI CTAAOT'0 PO3BUTKY CYCITiABCTBA:

- 3abe3nmeuyeHHd [OOCTYIy [0 ITUTHOL
Bonu. IIpoGaemHa cutyalia mnepeabadae
aHaai3 (pakTOpiB, III0 BIAWBAIOTH HAa
JOCTYITHICTh ITUTHOI BOAM [OAd HAaCEAEHHS
Ha ycix KOHTHHEHTAaX. CrynenTtu
PO3TASNAIOTE €KOAOTIYHi, €KOHOMIidHi Ta
COoLliaAbHI aCHeKTH, TaKi 9K 3a0pyaHeHHS
BOOHHUX [Kepeas, 3MiHa iHPPACTPYKTypPH,
€KOHOMIYHHH  PO3BHTOK  peETioOHIiB Ta
JOOCTYIIHICTh TEXHOAOTIN OYHIIIEHHS BOIU.

- Boporsba 31 3MiHOIO Kaimary. g
npobAeMHA CHUTyallid BHUMarae BHUBYEHHS
PI3HOMAaHITHUX AacCIIeKTiB, TaKUX $SIK BUKUIU
IAapHUKOBUX TI'a3iB, aAbTEPHATHBHI [Kepesa
eHeprii, HepallioHaAbHe
IIPUPOAOKOPHUCTYBaHHS, BIIAUB 3MiHHM KAIMaTy
Ha 3/I0POB’d AIOIMHU Ta €KOCHUCTEMH TOLIIO.

- Boporeba 3 Oimuictio. Lla mpobaemHa
cutyalia norpebye aHaaildy CTPYKTYPHHX
OpuauH OigMHOCTI, TakKUX SK COoILliasbHA
HEPIiBHICTb, BiZICYTHICTH AOCTYILy OO0 OCBIiTH
Ta OXOPOHH 3/I0POB’d, €KOHOMIi4Hi
OOMeXKeHHSI Ta TIOAITHYHI (pakTOopH, IO
BIIAMBAlOTh Ha PO3BUTOK KpaiH.

- 30epekeHHd OiopiZHOMAHITTSI.
JocaifzkeHHS IPUYUH BTpaTH
Oiopi3HOMaHITTa Ta po3pobka cTpaTerii
30epesReHHs IIPUPOAHUX €KOCHUCTEM i BHUIIB
gorioMarae CTyAE€HTaM 3pO3yMITH
B3a€EMO3B’I30K MiX AIOJICBKOIO MIFABHICTIO 1
BTPaTOI0 IIPUPOAHOTO CepeaoBUINA Ta
HaCAiIKaMHU IILOTO JIASI AIOJZICTBA.

Posrasnm mpobaeMHHX cuTyallii BHUMarae
Bil MaiOyTHIX Y4YHTEAIB aHaaildy CKAaQIHHUX

CHUCTEMHHX B3a€EMO3B’EI3KiB, BpaxyBaHHS
pi3HOMaHITHUX (pakTOpPiB Ta  PO3POOKU
KOMITA€KCHUX cTpaTeriit pO3B’a3aHHA

pobaeM. TTomyk maaxiB BUXOMy 3 IpoOAeMU
CIIpHUSE€ PO3BUTKY CHCTEMHOIO MHCAEHHS, a
TakoOXX (popMye B CTYOEHTIB HABUYKHA
KPUTHYHOIO aHaAi3y, TBOPYOIO MHCAEHHS Ta
IPUHHATTS OOI'PYHTOBAHHX pillleHs [15].
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reflect complex system processes, such as
ecosystem functioning, economic
interactions, or social systems. This allows
future educators to investigate the impact
of various factors on the system and
develop optimization strategies. An example
of a model that can be used to analyze and
solve problems of sustainable development
is the model of energy development (helps
to predict energy consumption, use of
renewable energy sources, greenhouse gas
emissions, analyze the effectiveness of
energy strategies and the impact of their
implementation on environmental
sustainability); water resources model
(allows to predict changes in water
resources, taking into consideration
climate changes, pollution and other
factors, to determine optimal management
of water resources to ensure sustainable
development and preservation of water
ecosystems); a model of economic
development based on  sustainability
(contributes to the analysis of relationships
between economic growth, social equality,
resource conservation and assessment of
economic development strategies, their
impact on the sustainability of economic
and social systems); carbon cycle model
(examines the interaction between carbon

emissions, carbon absorption by
ecosystems and climate change, helps to
develop strategies for minimizing

greenhouse gas emissions and adapting to
climate change to achieve sustainable
development); waste management model
(helps to analyze waste flow, its impact on
the environment and the effectiveness of
different waste management strategies,
identify best practices for waste reduction
and their impact on ecosystem
sustainability), etc.

Game simulations (graphic games), in
which students play roles or interact with a
virtual environment, promote the
development of systems thinking among
higher education students [3: 15]. Such
simulations develop analytical skills and
the ability to understand complex system
relationships. Through the game context,
students can try different strategies,
observe the results of their actions and
develop new approaches to solving
problems. Such game simulations not only

o wmeroniB, gKi CIPUSIOTH PO3BUTKY
CHUCTEMHOI0 MHCAECHHH y 37400yBadiB BHIIO]
OCBITM  BIZJTHOCUMO MOOENI06AHHSl, 1110
nepenbadae  CTBOpPEHHdA  Mozeaed,  gKi
BiIOOpaKalOTh CKAAQ[HI CHCTEMHi ITPOIIECH,
Taki 9K (PYHKILOHYBaHHS €KOCHCTEMH,
€KOHOMIiYHi B3aeMofil abo ColliaabHi
CHUCTEMHU. Le [I03BOASIE MatOyTHIM
mefgaroraM [OCAIKYBaTH BIIAUB  Pi3HHUX
dakTOpiB Ha CHCTEMYy Ta PO3POOASITH
crparerii orrrumizartii. Ilpuraamom Momead,
Ky MOXKHa BUKOPHCTOBYBaTH [IAS aHaAi3y Ta
PO3B’3aHHA IMIPOOAEM CTAAOTO PO3BUTKY €

Mmooenb eHepeemuuHo20 po3sumry
(moriomarae  IIPOTHO3YBATH  CIIOXKHWBAaHHS
eHeprii, BHKOPUCTAHHHA BiTHOBAIOBAABHUX

JDKEPEA €Heprii, BUKHUAM ITapHUKOBUX rasiB,
aHanizyBaTH e(EKTHUBHICTh €HEPreTHUYHUX
CTpaTeriii Ta BIAMB iX BHOPOBAIKEHHdA Ha
CTIMKICTB JOBKIiAASI); MOO0eslb 800HUX pecypcia
(D03BOASIE IIPOTHO3YBATU 3MIiHHM Y BOIHUX
pecypcax, BpPaxOBYIOUM KAIMATH4YHI 3MiHH,
3abpyaHeHHs Ta iHII (PaKTOpH, BU3HAYUTH

OIITHMAaALHE YIIpaBAiHHS BOIHUMH
pecypcamMu Oas  3a0e3ledyeHHd  CTaAOIo
PO3BUTKY Ta 36epeskeHHs BOIHUX

€KOCHUCTEeM); MO0elb eKOHOMIUHO20 PO38UMKY
Ha 3acadax cmasocmi (COpuse aHaaily
B3a€MO3B’I3KiB MiK €KOHOMIYHUM
3pOCTaHHAM, COLIiaABHOIO piBHicTIO,
30epesKEeHHIM pecypciB Ta  OLiHKOIO
cTparTeriii €KOHOMIYHOI'O PO3BUTKY, IXHBOTO
BIIAMBY Ha CTaAiCTb €KOHOMIYHHX Ta
COLIIaABHUX CHCTEM); MOO0eslb 8Y21eyuesozo
yurny (BUBYA€E B3aEMOII0 MixK ByTAEIIEBHUMU
BUKUIAMH, IIOTAMHAHHSIM BYTAELIIO
eKocucTeMaMH Ta  3MiHaMH  KaiMary,
JorioMarae po3pobAdaTH cTpaTerii MiHimizarrii
BUKUIB MMapHUKOBUX ra3iB Ta aganTallii g0
3MiH KaiMaTy 3a0Ad [OOCATHEHHSI CTaAOIo
PO3BUTKY); MoO0eslb YNpPaesiHHs 8i0x00amu
(moromarae aHaaizyBaTHU IIOTIK BigxomiB, ix
BIIAMB HAa [IOBKiAAS Ta €(PEKTHUBHICTH Pi3HHUX
cTparerii yIIpaBAIHHS BigxomaMmH,
BU3HAYaTH  Ha¥kpamny  IpakTHKH  [Ad
3MEHIIEHHs] BiIXO[iB Ta IXHBOIO BIIAUBY Ha
CTaAiCTh €KOCUCTEM) TOIIIO.

Po3Butky CHUCTEMHOIO MUCAEHHI
3n00yBadiB BUIIOI OCBITH CIPHUSIIOTH i2poei
cumynayii (rpadiyHi irpy), B SKUX CTYAEHTH
BUKOHYIOTH poAi abo B3aEMOMIIOTH 3
BipryaabHUM cepemoBuieM [3: 15]. Taxi
CUMYASIIi PO3BUBAIOTE AHAAITUYHI HAaBUYKU
Ta 30aTHICTh PO3YMITH CKAQOHI CHCTEMHi
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provide interesting and engaging learning,
but also contribute to a deep
understanding of system processes and
relationships.

The formation of SDC in students in
general and systems thinking in particular

takes place in discussions. Students
discuss the problems of sustainable
development, develop joint solutions,

develop systems thinking to analyze and
solve complex issues. We engage higher
education students in discussions on the
following topics: "Is cooperation between
government, business and  citizens
important in achieving mutual goals in the
interests of sustainable development?",
"What are the opportunities and challenges
of modern technologies and innovations in
ensuring the sustainable development of
society?", "How does climate change affect
the environment, economy and society?",
"What strategies can be used to adapt to
climate change?", "What is the role of
education in  achieving  sustainable
development?", "What changes are needed
in the system of training future leaders
(teachers) to solve problems of sustainable
development?”, "How  does  systems
thinking in the field of education help to
prepare students for the difficult challenges
of the modern world and develop their
critical and creative thinking?".
Observation of the educational process
shows that the use of the above-mentioned
interactive learning technologies
contributes to the development of students'
systems thinking by advancing the ability
to perceive and recognize any object as a
system, to determine its composition,
structure and organization of elements.
Interaction in classes contributes to the
formation of the ability to identify patterns
in the development of interconnected
components and establish internal and
external coherence between systems. Such
approaches in education ensure the
formation of skills in the construction of
new systems taking into account the
interrelationships between elements and
the general principles of the system
approach, which is an important indicator
of the development of students' system
thinking [14]. In addition, in our opinion,
the development of systems thinking helps

B3a€EMO3B’sI3KH. Yepe3 irpoBUif KOHTEKCT
CTYAEHTU MOXKYTb BUIIpOOOBYBaTH pi3Hi
cTparterii, crHocTepiraThd 3a pe3yAbTaTaMu

CBOIX mili Ta pPO3pOOASITH HOBI MiOXOmU O
po3B a3aHHda npobaeMm. Taki irpoBi cumyasitii
He AuIle 3a0e3NedyroTh IiKaBe Ta 3aAsydeHe
HaBYaHHsd, ase ¥ CHOPUAIOTH TAUOOKOMY
PO3yMiHHIO CUCTEMHHUX  IIPOIleCiB  Ta
B3a€MO3B’I3KiB.

dPopmyBanus KCP y 3mobyBadiB BHILO]
OCBITH 3araaOM 1 CHCTEMHOI'O MMCAEHHH
30KpeMa, BigOyBaeTbcd y  OUCKYCIsLX.
CryzmeHTH OOrOBOPIOIOTH HPOOAEMH CTAAOTO
PO3BUTKY, PO3POOAIIOTH CIIABHI pillleHHd,
PO3BUBAIOTh CUCTEMHE MHCAEHHS AT aHAAI3Y
Ta BUPIILIEHHS CKAQIHUX MMUTAHb. 32AyIaEMO
3no0yBadiB BHUIIOI OCBITH OO0 MAHCKYCili Ha
TeMu: UM BaxKAuMBa CIIBIpald ypaay,
bisHecy Ta rpoMajdgH y MOCSATHEHHI CIIIABHHX
miae¥ B iHTepecax CcTaaoro po3BUTKY?", "Jki
MO>KAWBOCTI Ta BUKAUKH Cy4acHUX
TEXHOAOTIM Ta IiHHOBalill y 3abe3nedeHHi
CTaAOT0 PO3BUTKY cCycliabcTBa?"', "JK 3MiHH
KAiMaTy  BIIAMBAIlOTH Ha  CEPEAOBHIIE,
€KOHOMIKYy Ta CcycriabcTBO?", "JKi crparerii
MOXKHa BHKOPHUCTOBYBaTH OAd afamnTallil mo
3MiH Kaimarty?', "9lka poar oOCBiTH B
JOCSATHEHHI CTaAoro po3BUTKY?", "9IKi 3MiHU €
Ha 4Yaci y CHCTeMi HiATOTOBKM MaHOyTHIX
AlmepiB (BuUMTEAiB) OO BHPpIIIEHHA OpPoOAeM
CTaAOro PO3BUTKY?", "JIKMM YHMHOM CHCTEMHE
MHCAEHHS ¥ cepi OCBITH CIIpULIE MiATOTOBLIL
VYHIB [0 CKAQOHUX BHKAHWKIB Cy4acHOIO
CBiITy Ta pPO3BHBa€ iX KPUTHYHE Ta TBOpYE
MHCACHHL?".

CriocrepeskeHHSI 3a OCBIiTHIM IIPOLIECOM
II0KAa3ye, 1110 BUKOPUCTAHHS
BUIIle3a3HAYEHUX IHTEPAKTHUBHUX TEXHOAOTIH
HaBYaHHS CIIpUIE PO3BUTKY CHCTEMHOIO
MHCAEHHS CTYAEHTIB IIA9GXOM PO3BHUTKY
BMiHHS CHOpUHEMAaTH Ta PO3Ii3HABaTH Oyab-
AIKHUU 00’€KT SIK CUCTEMY, BU3HAYATH il CKAAQT,

CTPYKTypy Ta Opra”izalliio eAeMEHTIB.
InTepakTHBHA  B3aEMOid Ha  3aHATTIX
cpudge (QOPMYBAHHIO VYMIiHHS BHUSBASITH
3aKOHOMIipPHOCTI y PO3BUTKY
B3a€EMOIIOB I3aHHX KOMIIOHEHTIB Ta
BCTAaHOBAIOBATH BHYTPIIlIHI Ta 30BHIIIHI

3B’I3KM MiXK cucreMaMu. Taki mmaxomu y
HaBYaHHI 3a0e311e49yIoTh dopMyBaHHA
HaBHYOK KOHCTPYIOBAHHSI HOBHX CHCTEM 3
ypaxyBaHHAM B32€MO3B’s13KiB MixK
eAeMEeHTaMH Ta  3araAbHUX  IIPUHITUIIB
CHUCTEMHOIO IIiIXOALY, III0 € BasKAUBUM
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to improve communication skills,
stimulates activity, promotes the conduct
of constructive dialogues, emotional and
behavioral flexibility during the discussion
and resolution of various issues, which
helps to reach consensus.

Conclusions and research
perspectives. The surrounding world
consists of various components that

interact with each other, forming a system.
Processes and phenomena within this
system also have a systemic nature. To
study them, it is necessary to apply system
analysis, which leads to the development of
systems thinking.

The concept of sustainable development
requires a rethinking of the wusual
approaches to solving the complex
problems of today, it needs new ideas and
innovations. The ability to systems
thinking is a key factor in achieving
sustainable development of society, as it
allows to consider problems
comprehensively and look for holistic
approaches to their solution.

Students, as future leaders and
professionals, must understand and be
able to analyze the complex relationships
in today's world. Practical skills for the

development of systems thinking are
successfully introduced into the
educational process through various
methods and techniques, such as the case
method, project activities, game
simulations, modeling, discussions, etc.

These methods contribute to the formation
of critical thinking and analytical abilities
of students.

Providing support and stimulating
students' interest in the development of
systems thinking is a significant condition
for the successful implementation of ESD
tasks in a higher education institution. The
development of systems thinking in
students-future teachers is important for
their personal success and for the training
of competent teachers who are able to work

effectively in the modern educational
environment on the basis of sustainable
development.

We see the prospects for further

research in the discovery, justification and
implementation of new methods of
developing systems thinking, investigating
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IIOKa3HUKOM PO3BUTKY CHCTEMHOTIO
MHCA€HHS CTyaeHTiB [14]. Kpim Toro, Ha
Hally  OyMKY, PO3BHUTOK  CHCTEMHOIO
MHCAEHHS CIIpHSIE TIOKPAIIEHHIO
KOMYHIKa0€eABHOCTi, CTHMYAIOE AaKTHUBHICTb,
CIIpuse BeIeHHIO KOHCTPYKTHUBHHUX [iaAOTiB,
E€MOIIiMHIN Ta INOBEMIHKOBIM THYYKOCTi IIif
yac OOrOBOpPEHHs Ta BHPIIIEHHS Pi3HUX
IIUTAaHBp, 10 JOoIIoMAarae JOCIITH KOHCEHCYCY.

BHCHOBKH 3 [OAaHOTO MOOCAiAMKEeHHS i
IEepCNEeKTHBH INOZAABIIHX PO3BiZOK.
HaBkoaumnHii CBIT CKAQIaeThCH 3
Pi3HOMAaHITHHX KOMIIOHEHTIB, AKi
B3aEMOMIIOTE MixK c00010, yTBOPIOIOYU
cucreMy. [Iporecu i sBUIlla BecepennHi Iriel
CUCTEMH  TaKOX  MaloTb  CHCTEMHHH
xapakTep. [aa iX BUBYEHHS HeOOXimHO
3aCTOCOBYBaTH CHUCTEMHHH aHaai3, 110 Beae
10 PO3BUTKY CUCTEMHOI'O MHCAEHHH.

KoHneniis crasoro po3BUTKYy BHMAarae
IIEPEOCMHCAEHHSI 3BHYHHX MiAXOOIB 10
BHUPIIIIEHHST CKAQIHHUX ITPOOAEM Cy4acCHOCTI,
notpebye HOBHX ime#i Ta iHHOBAIIIH.
3maTHICTP [0 CHCTEMHOIO MHCAEHHS €
KAIOYOBUM (PAKTOPOM Y OOCATHEHHI CTAaAOIO
PO3BUTKY CYCHIABCTBa, I103asK [JO3BOASE
po3rasgmaT  OpobAeMH  KOMIIAEKCHO Ta
HIYKaTH IiAICHI MiAXOAN A0 X BUPIIIEHHS.

CrymenTH, 9K MadOyTHI aAigepu Ta
daxiBili, ITOBUHHI pPO3yMiTH Ta BMITH
aHaAi3yBaTU CKAA[HI B3a€EMO3BI3KU Y
cygyacHoMy CBiTi. IlpakTW4Hi HaBUYKH
PO3BUTKY CHCTEMHOIO MHCAEHHS VCIIiIITHO
BIIPOBaIKyIOThCS B OCBITHIM IIpoliec depes
pi3HOMAaHITHI MeToAu Ta HPUHOMHU, TaKi SK
Kelc-MeTol, IIPOEKTHA MiFABHICTBH, irpoBi
CUMYVASIILIl, MOJEAIOBaHHS, AUCKYCii TOIIO.
I[li wMerogu  cHOpUAgIOTH  (POPMYBaHHIO
KPUTUYHOTO MUCAEHHS Ta aHaAITHYHUX
3mibHOCTEH CTYAeHTIB.

3abe3neueHHSA OiATPUMKHT Ta
CTHMYAIOBaHHS 3alliKaBA€HOCTI CTYAEHTIB y
PO3BUTKY CHCTE€MHOTO MHUCAEHHS €
BasKAMBOIO YMOBOIO YCIIIIHOI peaaizarrii
3aBananb OCP y 3akaazi BUIIOI OCBITH.
Po3BuTok CHCTEMHOTO MHCAEHHS y
CTyOeHTIB — MalbyTHIX BUYHTEAIB €
BaXKAWBHUM JIAd X OCOOHUCTOTO YCIIiXy Ta OAS
IIiATOTOBKHU KOMIIETEHTHUX IIearoris,
3MaTHUX  e(PEKTUBHO IIpaloBaTH B
Cy4JacHOMY OCBITHBOMY CepEeNOBHUIIN Ha
3acajgax CTaAOT'O PO3BUTKY.

[lepciekTUBY  NOJAABIIMX  PO3BLOOK
BOaYaeMO y BUIBACHHI, OOIpyHTYBaHHI Ta
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their impact on the level of development of | BnpoBamgkeHHI HOBUX METOIB PO3BUTKY
students' systems thinking, as well as | cucTeMHOTO MHCAEHHS, MOOCAIMZKEHHI iX
assessing the impact of the ability to | BmauBy Ha piBeHb PO3BUTKY CHCTEMHOTO
systems thinking on making constructive | MUCA€HHA CTYAEHTIB, a TaKOX OILHII
decisions in the interests of the sustainable | BmnauBy 31aTHOCTI IO CHCTEMHOT'O MHCAEHHS
development of society. Ha OPUHHATTA KOHCTPYKTUBHUX pillIeHb B
iHTEepecax CTaAoOro PO3BUTKY CYCITIABCTBA.
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