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OpUruHaJIHN Hayq9HH paj

MJECTO IrEOTI'PA®CKOI' OBPA3OBAIBA Y 1OBA STEM JUCHUIIJIMHA?

Muaahen TpugpynoBuh'*
'Vuusepsuret y bamoj Jlyuu, [IpuponHo-maremarndku dakyntet, bama Jlyka, Pemy6muka Cpricka

Caxerak: Y pany ce aHanusupajy moryhHoctu reorpadckor obpasoBama y ogHocy Ha (aBopusoBane STEM
qucuuminHe. Cmarpamo Jia M jenHa U apyra o0fiacT MMa jeAMHCTBEH KOTHUTHBHHU HM3BOP — MPOCTOPHO MHILBEHE.
I'eorpadcko 0Opa3oBame HEJOBOJLHO KOPUCTH CBOje MOryhHOCTH y pa3Bujamy BHIIMX KOTHUTHBHUX CHOCOOHOCTH
HPOCTOPHOT MUIILJBEHA YCIbE/ HeaJeKBaTHUX ellyKaTHBHUX Marepujalia, Ipu yeMy Ou ce Tpedasio yriieqar Ha [pojeKTe
kao wro ¢y Thinking through Geography. CBoje Mjecto reorpa)cko 00pa3oBame Tpeda aa TPk U y HE3a00UIIa3HO)]
€TUYKO] JUMEH3HMjU MPOCTOPHOCTH KOja CYIITHHCKM MamKa TEXHHYKO-MaTeMaTHUKO-MHCTPYMEHTAIHOM IPUCTYIY Y
oxupy STEM-a. ¥ pany cy jaru 1 TeMeJbHU €THYKO-HOPMATHBHH IIPUHIIMITY [IPOyYaBakba U KOHCTPYKIIHje MjecTa KOju
01 Tpebau OMTH UHTErpUCaH! y reorpad)cke KypuKyJiyMe U CBaKOJIHEBHY IIPAKCY [IPOCTOPHE TpaHC(opMalije IpyTBa.
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Abstract: The paper analyzes the possibilities of geographic education in relation to favorable STEM disciplines. We
believe that both one and the other domain have a unique cognitive source — spatial thinking. Geographical education
underutilized their opportunities to develop higher cognitive skills of spatial thinking due to inadequate educational
materials. Geographic education should also seek its place in the inevitable ethical dimension of human spatiality,
which essentially lacks within the STEM technical and mathematical-instrumental approach. The paper also provides
basic ethical and normative principles for the study and construction of places that should be integrated into geographic
curricula and the everyday practice of spatial transformation of society.

Key words: geographical education, STEM, spatial thinking, ethics, place, normative principles.

JNOBA STEM-a

Beh u3 macnmoBa oBor pajga ouurienHa je
HaIlla HaMjepa Jia MOBYYEMO U3BjECHE aHAJIOTH]e
ca MapkecoBuMm pomaHoM Jhybas y doba konepe
(Mapxkec, 2010). C jenne ctpane mmamo Beh
yTBphEH Opax ABHjE TPYTIE U C ApyTe Cy0jeKTa KOju
YeKa Ha OCTBapeC BIACTUTHX KeJba. HaBeneHu
Opak CBaKako C€ OJJHOCH Ha HHKAJ aKTyCIIHH]Y

THE AGE OF STEM

Already from the title of this paper, it is
obvious that we intend to draw some analogies
with Markes novel Love at the time of cholera
(Mapxkec, 2010). On the one hand, we have
already established marriage of two groups
and from the other, there is a subject who is
waiting for the realization of their own desires.
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Be3y NPHUBPEIHOT U (PMHAHCHJCKOT CEKTOpa ca
OHMMa KOjJHU Kpeupajy OoOpa3oBHE IOJIHUTHUKE.
OBa Besa kyamuHupa y 13B. STEM rpynu
JMCIMIUTIHA — HayKa, TEXHOJIOTH]ja, MHKUEEPCTBO
u maremaruka (Science, Technology, Engineering,
and Mathematics — STEM). C mpyre ctpane, y
CTamy BHIIEACLICHU]CKOT YeKama Ha 3a700ujame
aJICKBaTHOT CTaTyca OAP>KaBaHOT POMaHTUYAPCKUM
NpojeKIrjama, Hajaszu ce reorpad)cko oOpa3zoBambe.
Jysenan u ®nopentrHo, STEM 1 reorpaduja. Jor
pjeuuTtju o IuTepapHux Metadopa nocrojehux
penauuja Mel)y ApyHITBEHUM  CTarycuma
reorpa)ckor MU TEXHHUYKO-MATEMaTHUYKOT
10Jba CaBpEMEHOI 00pa30oBama, jeCy HOBYAHH
VMHJIMKAaTOpHU ylarama y Te asuje obnactu. [Ipema
nmojanMMa HW3HECeHHM Ha cajty (ObpazosHe
mexnonoeuje (Rogers, 2009) Benuka bpuranuja
je y Oyuery 3a 2018. romuHy 3a HCTpakuBama
y okBupy STEM enyxanuje uzasojuna 300
MUJIHOHA (DYHTH, IOK je (DOHJ] 4acoBa 3a Ty BPCTY
oOpa3zoBama nosehan 3a 50 mporeHara y oxHocy
Ha mporeknu nepuox. Iloganmm mokaszyjy na je
U3/IBOjeHO W aonaTHuX 320 munuoHa QyHTH 3a
OTBapame HOBHMX OECIUIaTHUX IIKOJa Koje Ou
Tpebaje paauTu Mpema MporpaMuma noceOHO
ocvunubeHUM 3a STEM rpyny npeamera. Mako
Cy OBH TIOJIALlM 3aMCTa BPUjeJHU aXKHbe, ITa pehn
Ha yak 350 MunMjapau ojapa Koje aMepuduke
koprioparje oyt AT& T, IBM, JP Morgan, SAP,
Chevron, Ford, Intel, Google, Boeing, Verizon,
Goldman Sachs, Microsoft, Target, Facebook u
JPYTHX YJIOXKe CBaKe ToANHE y 00pa30BHU CEKTOP
u 1o BehuHoM oner y HaBezeHy obnact STEM-a!
O063upom 11a ipojekije mokasyjy aa he mobanHoj
exkoHoMHUju 10 2020. ronuHe HelnocTajaTu OkKo 85
MUJIMOHA paJIHUKA, TIPETEKHO Y JIOMEHY TEXHHUKE
06asupaHe Ha MaTEMaTHYKO-UHXUEHEPCKUM
KOMITETCHIIHjaMa, ITUJbEBU OBUX KOMIIaHU]ja CY
jacHu. Pamu ce, 3ampaBo, 0 ymaramy 0€3 Kojer
HaBeJICHE MYJITHHALMOHAIHE KOMIIAaHHUje HUCY Y
CTarby HUTH OJJp>KaT MocTojehr HUBO MOCIIOBAba,
a KaMonu MuciauTu Ha Oynyhu pasBoj. YTuiaj
€KOHOMHj€ Ha KpeHupame 00pa3oBHE MOJIHTHUKE
BUIIIE j€ HEro OuYMIIEaH KaJ ce Torieaa u
OpOJHOCT CTyJIeHATa KOjH C€ OJUTyUy]y 32 HEKH OJf
cryauja u3 odomactu STEM-a. Fbuxos 6poj y CAJ]
MOpacTao je roToBo 3a Aymio y aekaau ox 2003.
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The above marriage certainly refers to the ever-
closer connection between the economy and the
financial sector to those who create educational
policies. This connection culminates in the so-
called STEM group of disciplines — science,
technology, engineering and mathematics
(STEM). On the other hand, in the state of
several decades of waiting to gain an adjective
status maintained by romantic projections,
there is a geographical education. Juvenal
and Florentino, STEM and Geography. More
eloquent than literary metaphor of the existing
relations between social statuses, geographical,
technical and mathematical fields of modern
education, are financial indicators of investment
in these two areas. According to data provided
on the Educational Technology website (Rogers,
2009). In the 2018 budget, the UK allocated 300
million pounds for research in the framework
of STEM education, while the number of hours
for this type of education has increased by 50
percent compared to the previous period. The
data show that an extra 320 million pounds
has been set aside for the opening of new free
schools that should work according to the
curriculum specifically designed for the STEM
group of subjects. Although these data are really
worthy of attention, what to say to as many as
350 billion dollars that US corporations such as
AT&T, IBM, JP Morgan, SAP, Chevron, Ford,
Intel, Google, Boeing, Verizon, Goldman Sachs,
Microsoft, Target, Facebook and other invested
every year in the education sector and mostly
again in the specified area of STEM-a! Given
that projections show that by the year 2020,
around 85 million workers will be lacking
in the global economy, predominantly in the
field of mathematics-engineering competence,
the goals of these companies are clear. It is,
in fact, investment, without which the said
multinational companies are unable even to
maintain the current level of operations, let alone
to plan the future development. The impact of
the economy on creating an education policy is
more than obvious when considering the number
of students choosing one of the STEM studies.
Their numbers in the United States rose almost
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10 2013. roqune — ca 273000 na 527000. IITo ce
trye Oyayher pas3Boja u ycMmjepaBarmba 00pazoBarmba
TPEH/I0BH CY, JaKJie, IPUINYHO jacHU. A 1mTa je
ca reorpadckum oOpazoBamem? Kakse cy merose
maHce y omHocy Ha (aBopu3oBaHy oOsact
STEM-a? Jla nu je npupoza ucxoaa reorpagckor
o0Opa3oBama 3aMCTa TakBa Jla HeMa JOAMPHUX
Tayaka ca KOMIIETEHIIMjaMa KOje Ce Ofl yYCHHKa
3aXTH]jEBajy, Al U KPEeupajy y OKBHPY Iporpama
STEM?

I'EOI'PA®UJA 11 STEM — JIBA CTABJIA
NCTOI'A KOPMJEHA

Jla 6u momud 10 Ha3HAKa Koje Ou Morie
BOJIMTH JI0 JICKBaTHUX OATOBOPA HAa MPETXOIHA
NUTamka, MOTPEOHO je aHaIM3UpPAaTH OCHOBHE
CIIO3HajHE MpolLiece Koju Kapakrepury kako STEM
TUCIUIUIMHE, Tako U reorpadujy. Cmarpamo
Jla je Ta 3ajeJHHYKa IpaHa OHO IITO C€ Ha3uBa
MIPOCTOPHO MUINLbeHe. OBa 001aCT MUIIBbEHA U
JjenoBara MoKyIIaBaHa je OuTH oapeheHa kpo3
pa3IuyuTe HAYMHE W MPHUCTYIIE, U j& CAaCBUM
CUTYpHO 1a oOyxBata cibeaehux ner mehycoOHo
MPOKETUX €JIeMEHAaTa: KOHLIETIIH]€ POCTOPHOCTH,
KOHIIETITE IPOCTOPHOCTH, HAYMHE TPE/ICTABIbAhA
MPOCTOpa, MHTEPIIPETAIIMje IpoLieca KOHCTPYKIIHje
U JEeCTPYKIHje MPOCTOPHOCTH U YNOTpebde
MPOCTOPHUX MeTadopa y 001acT HEIPOCTOPHOT
munusewa (Tpudynosuh, 2015, ctp. 10).

3a MaTeMaTU4YKO-TEeXHHUYKE MIUCIUIIINHE
MPOCTOPHO MHIIJbEHE j€ HMTEKAKO I103HaTa,
MPUCYTHA U BaJIOPU30BaHa Yni-eHUIA. McTrnuyhn
BO)XKHOCT T3B. JbYACKOT KallMTaja y CaBPEMEHOM
npymtey, Jejsua Jlyouncku (Wetzel, 2013)
MIPE/ICTABHO j€ Pe3y/TaTe UCTPAKUBAHA HETOBOT
TUMa ca BaHnepOWJITOBOT YHHBEp3UTETa ca
Oocjexa 3a obpazosarve u Xymanu paszeoj
pujedynMa J1a KpeaTHBHOCT, TOCEOHO y JOMEHY
NPOCTOPHOT MHUIIJBEHA, HMa BPHUjETHOCT
aHaJIOTHY BpHUjeAHOCTH BaiyTe. Hapenena
“BayyTa’” 0] MOCEOHOT je 3Hauyaja y OKBHPY T3B.
STEM pucuunnuna. PaHo oTkpuBame njere
noceOHO HagapeHe y CocOOHOCTU MPOCTOPHOT
MUIIUBEHA UMa OTPOMHY BaKHOCT Y YCMjepaBarby
IbUXOBE Kapujepe YIpaBo y HaBeleHe OOJIaCTH

twice in the decade from 2003 to 2013 — from
273000 to 527000. As for the future development
and direction of education, trends are therefore
quite clear. And what about geographical
education? What are its chances in relation to
the favored area of STEM? Does the nature of
the outcome of geographic education really is
such that there is no common ground with the
competencies that are required of students but
also created within the STEM?

GEOGRAPHY AND STEM — TWO TREES
OF THE SAME ROOT

In order to come up with indications that
could lead to adequate answers to previous
questions, it is necessary to analyze basic
cognitive processes that characterize both
STEM discipline and geography. We think
that this common root is spatial thinking. This
area of human thought and action has been
tried to be determined through different modes
and approaches, but it is quite certain that it
includes the following five interconnected
elements: the concept of spatiality, the
concept of spatiality, ways of representing
space, the interpretation of the construction
process and the destruction of space and
the use of spatial metaphors in the area of
non-spatial thinking (Tpudynosuh, 2015, p.
10). For mathematical-technical disciplines,
spatial thinking is a well-known, present and
valued fact. Stressing the importance of the
so-called Human Capital in Contemporary
Society, David Lubinsky (Wetzel, 2013)
presented the results of his team’s research
from Vanderbilt University at the Department
of Education and Human Development with
the words that creativity, especially in the
domain of spatial thinking, has the value
of an analogue value of the currency. The
stated “currency” is of particular importance
within the so-called STEM disciplines. Early
detection of children especially gifted in
the ability of spatial thinking has enormous
importance in directing their careers precisely
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HayyHOT jajenoBama. Kopuctehu noparke crynuje
13 KaCHUX CEIaM/IECeTHX TO/IMHA MPOLLIOT BHjeKa,
JIlyOWHCKY ¥ HErOB TUM MPATWIH Cy pa3Boj 536
UCIUTAHUKA KOJU Cy TaJa MOCTUINIM H3BPCHE
pesynrare Ha SAT Tecty (TecT MpOCTOPHUX
cnocoOHocTu). OBa cTyauja mokasyje na
W3y3€THO Pa3BHjeHE CIOCOOHOCTH MPOCTOPHOT
MUIIJBEHA JIjelle Y y3pacTy O TPHHACCT roiuHa
MOTY MpEUU3HO MPEIBHUAJETH YCIjElIHy H
KpeaTuBHY Hay4Hy KapHjepy TPUAECET TOJHHA
kacHuje. [lexk JleHyepMOH, OCHMBa4Y KOMIIaHH]je
ECPH, y unanky nox HaszuBoM I[IpocmopHo
Mumvere je gynoamenmanno (Dangermond,
2017) uctuue KJbYy4HY BPUJEAHOCT MPOCTOPHOT
MUIbEHA Y €BOJYTUBHUM IIpolleCMMa Kpo3
Koje je mpolia Jbyncka Bpcra. M He camo To,
BpPHUJEIHOCT MPOCTOPHOI MHUIJBEHA, CMaTpa
JleHIepMOH, pa3BOjeM HOBHX TEXHOJOTH]a,
onHOCcHO “amara” xao mro je ['MIC, mocTaje cBe
Beha, a BjeIITHHE MOMYT MPOCTOPHE aHAJIM3E U
rpaduUKor mpeICTaBbamba MPOCTOPHUX TOIaTaKa
HE3aMjeHHUBE.

ITPOCTOPHU OKPET — HTAHCA
I'EOI'PA©@CKOI" OGPA3OBAIHA

A mira je ¢ reorpadujom? Jla mu cirydajHO WK
HE aKaJIeMCKa 3peNioCT HayYHUKA YHje Cy KapHjepe
npaheHe OBUM UCTpaKUBAaHkEM IOKJIAa ce U ca
J€IHOM MHOTO IIMPOM I0jaBOM y CBH]jETY HayKe —
peeBaiyarjoM (heHOMeHa pocTopHOCTH. [Iporiec
MOBpAaTKa MpOCTOpa, Kao He3a00mIa3HoT (pakropa
eKCIUIMKALMje CTBAPHOCTH, JIOTOIMO C€, TIOMAJIo
MapajioKCaIHo, Oall y TOMEHY IJje je MPOCTOpHA
KOMITIOHEHTa Ipoy4yaBaHUX (peHoMeHa Tyro Ouia
CKpajHyTa U3 Hay4HOT (oKyca. Y 001acTu, JaKie,
JPYIITBEHUX HayKa KpajeM MpOLUIOr BUjeKa Joraha
Ce T3B. NPOCMOPHU OKpem, TIPH YeMy, JIOTUYHO,
TEOPHjCKU 1 HAyYHO-UCTPAKHMBAYKH HHTEPEC HUje
MOTao 3200uh¥ HUTH MOCEOHU ACMKET JbYICKE
KOTHHUIIH]€ KOJU HA3UBAMO POCTOPHO MHUIIBEHHE.
OBaj TpeHJ UHTPY3Hje APYIITBEHUX HayKa Y
JIOMEH TpoydYaBama MpoCTopa, NOPea U3y3eTHUX
MoryhHocTH 3a reorpadujy, HOCH ca coOoM H
peanny omacHocT. Kako To ucnpasHo npumjehyje
bar (Butt, 2008, ctp. 164) ykonuko ce reorpadu
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in these areas of scientific activity. Using
data from studies in the late seventies of the
last century, Lubinsky and his team followed
the development of 536 of respondents who
then achieve great results on the SAT test
(spatial ability test). This study shows that
highly developed spatial thinking abilities
of children at the age of thirteen years can
accurately predict a successful and creative
scientific career thirty years later.

Jack Dangermond, founder of ESRI, in an
article entitled Spatial thinking is fundamental
(Dangermond, 2017) highlights the crucial
value of spatial thinking in evolutionary
processes through which passed the human
species. By developing new technologies,
that is, “tools” such as GIS, spatial thinking,
Dangermond believes, is becoming more and
more important, and skills such as spatial
analysis and graphical representation of
spatial data are today irreplaceable.

SPATIAL TURN — OPPORTUNITY FOR
GEOGRAPHICAL EDUCATION

And what about geography? Whether the
random or not academic maturity of scientists
whose career is followed by this research
coincides with a much wider phenomenon in
the world of science — a reevaluation of the
phenomenon of spatiality. The return process
space, as an unavoidable factor of explication
of reality occurred, somewhat paradoxically,
just in the area where the spatial components of
observed phenomena has long been sidelined
from the scientific focus. In the area of social
sciences at the end of the last century, spatial
turn has emerged, where the theoretical and
scientific-research interests could not bypass
neither the special aspect of human cognition
that we call spatial thinking. This trend of the
intrusion of social sciences into the sphere
of research of space phenomenon, besides
the exceptional possibilities for geography,
carries with it a relative danger. As correctly
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HE 0TBOPE 32 HOBO(OPMHUPaAHA TI0Jba UCTPAKUBAHA
U Ha BpHUjeMe He TPUKIbYYe MPOCTOPHOM OKPETY
MHOTHY U3BOPHU Teorpad)cku caipxaju HOCTENCHO
MOTy TIOTIIYHO HECTATH U3 Teorpa)CKUX KypHKyIIa.

OugurnenHo je Jaa MOCTOjH MPEIUTUTa’kE
u3mel)y oBa nBa QeHoMeHa — “pOCTOpHOT
OKpeTa” y HayllM U 3Ha4aja pa3BHjarmba MPOCTOPHOT
MUIIJbEHA y 00pa3oBHUM cuctemuma. Ctyauja
JIlyOWHCKOT M HETOBUX CapajHUKa 0e3 CyMmbe
yKa3yje Ha BeoMa BaXkaH 3aJarak paHoT
OTKpHBamba 1 MPaBUIIHOT yCMjepaBama U pa3Boja
Jjelie Koja cy ToKasalla M3y3eTaH TalleHaT y
00JacT! MPOCTOPHOT MUIIJbEHa. CHCTEMaTHYHO
npaheme U MOACTUIakE MPOCTOPHOT MUILIbEHHA
KOJI YYEHHUKa, KaKo C€ IMOKa3all0 y HaBEICHO]
CTY/UjU, MOXE Y FbXOBOM 3pEJIOM 100y TOBECTH
JI0 BeOMa 3HauajHUX MHOBAIlMja U WHOBATUBHUX
pjemiema y obnactu Hayke M TexHojoruje. Ha
Taj HAYMH C€ JIOLUIO J0 HayyHe MOTBPAE MHEHA
Koje Beh Ayro mocroje y OKBHPY HCHXOJIOIIKUX
U TEJaromKuX IUCHUIUIMHA, a TO je Jla ce Y
CHIOCOOHOCTH TPOCTOPHOT MUIBEHA Tpeda
TPaXXUTH HAjBAKHUJHU “‘CacTojaK’” TaKo TPaKEHOT
nporeca KpeaTuBHOCTH.

Onnoc STEM wu reorpagckor obpa3oBama
napajurma je oHora IITO C€ MOIMyJapHO Ha3uBa
“uponuja cynoune”. MpoHuja ce cactoju y Tome
IITO CE OHO OJf Yera ce HacToju rmodjehu, oHo mTo
ce YKEJIM IOMECTH MOJI TENHX U LITO CE MPEICTaBIba
y TOTITYHO] CYNIPOTHOCTH O] HEKE U/ICAIN30BaHe
CIIUKE, OOWYHO U TO Y HAjHEYTOTHH]EM MOMEHTY
nojaBjbyje M pymu wusrpalheHe mpeapacyne.
HajHoBuja nctpakuBama U3 00IaCTH MPOCTOPHE
xoraunuje (Moser & Moser, 2008; Moser et
al., 2008; O’Keefe, 1999) ynpaBo yka3yjy Ha
jeIHy TaKBy HMpOHH]Y “CynOMHCKE”, a mpema
TOME W Heus30jexHe yBe3aHOCTH reorpaduje
n STEM-a. IlpenpacyaHoct mareMaTH4KO-
TEeXHUYKUX TUCLUUILIMHA IpeMa reorpaduju, Kao
JeIHO] BpCTH Henopacie pobhake, ypymiaBa ce
OTKPHBAKHEM HHUXOBOT 3aj€JHHYKOT KOpHjeHa —
npoctopHor munubema. [omuy (Golledge, 2002)
y pany Ilpupooa eeocpagckoe 3narba HaBOIH
pesyiaTare MyITHIMCIUIUTHHAPHUX UCTPaKUBAHa
nicuxosora u reorpaga xao mto cy bek n Yran
KOjU HEABOCMHCIICHO TOKa3yjy Jia je HauuH Ha
KOju reorpadu Mucie, 1 HapO4UTO, IPEICTABIbAY

noted by Butt (Butt, 2008, p. 164), if
geographers do not open for newly formed
fields of research many original geographic
contents can gradually disappear completely
from geographic curricula. It is obvious that
there is interweaving between these two
phenomena — “spatial turn” in science and
the importance of developing spatial thinking
in education systems. The study of Lubinsky
and his associates undoubtedly points to the
very important task of early detection and
proper guidance and development of children
who have shown remarkable talent in field of
spatial thinking. Systematic monitoring and
encouragement of spatial thinking among
students, as shown in this study, can lead to
very significant innovations and innovative
solutions in the field of science and technology
in their mature age. In this way, there has
been a scientific confirmation of the opinion
that has long existed within the framework
of psychological and pedagogical disciplines,
that is, in the ability of spatial thinking, one
should seek the most important “ingredient”
of the desired process of creativity.

The relationship between STEM and
geographic education is the paradigm of what
is popularly called the “irony of fate”. Irony
consists in the fact that what we are trying to
escape from, what is wanted to sweep under the
carpet and which presents itself in complete
contradiction to some idealized image,
usually in the most embarrassing moment
occurs and crashes constructed prejudices.
The latest research in spatial cognition (Moser
& Moser, 2008; Moser et al., 2008; O’Keefe,
1999) just point to one such irony of “fateful”
and therefore the inevitable connection of
geography and STEM. The prejudice of
mathematical-technical disciplines towards
geography, as one kind of juvenile cousin,
collapses by revealing their common root
— spatial thinking. Golledge (2002) in The
Nature of Geographic Knowledge lists the
results of multidisciplinary research by
psychologists and geographers such as Beck
and Utal which clearly show that the way
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KOMILJIEKCHE MPOCTOPHE pelanuje, CBOjCTBEH
nmoceOHO reorpaduju Kao HAyYHO) AUCIUTLTHHHU.
HenBocMucieHo je z1a je mpoCcTOpHO MHIIBEHE,
Kao jelHa OMIITa KOTHUTUBHAa MOTYhHOCT, y
reorpa)cKoM Kao TaKBOM UTEKaKO MOXke Hahu CBOj
MPOCTOp peanu3anuje. Jenan o Haj3HAuYajHUJUX
UCTpaKuBa4ya ()eHOMEHA MPOCTOPHOT MHUILIbEHHA
U Kpearopa eyKaTMBHUX MaTepHjajia 3a HEroBo
pasBHjame y reorpadckoMm obOpazoBamy Dui
I'epcmen (Gersmehl, 2008, ctp. 56—90 u 101-114)
ne(UHUILE IPOCTOPHY KOTHULIM]Y Ka0 MUULBEFbE O
noxkayujama u penayujama y npocmopy. OH HaBOIH
Y aHaJIU3Upa YETUPU KOHIIETITA MPOCTOPHOCTU U
ocaM Ha4yMHA Ha KOje JbYACKH Mo3ak obOpalyje
pocTopHe HH(OpMAIHje, OTHOCHO 0caM MOIyca
MIPOCTOPHOT MUIIJbEHA. [ epCMeNnoBr 3aKIbyUIH
pe3ynrar cy oOMMHOT HCTPa)KUBamba JOCTYITHE
JAUTEpaType U3 JOMEHa MPOCTOPHE KOTHUIIH]E.
Kako cam ayTtop HaBOJH, aHAJIU3UPAHO j€ TOTOBO
1200 peueHTHUX HCTPaKUBAYKUX CTYAHja U3
pasIUYUTUX OOJACTH Kao INTO Cy pa3BOjHA
TICHXOJIOTH]ja, HEYPOJIOTHja, TICUXO-JIMHTBUCTHKA,
apxXHUTeKTypa, poOOoTHKa, onTtuka u apyre. Opa
JIMCTA, IPEMa HETOBUM PHjeUnMa, HHjE U HE MOXKe
OWUTH KOHAYHa, aJld MOXKE MOCITYKUTH Kao TeMeJb
3a pa3BHjambe eAyKaTUBHUX MaTepHjaia moMmohy
KOjuX OU ce MPOCTOpHA KOTHUIIM]A KO YICHUKA Y
Pa3IMYIUTHAM 00IaCTHMa MOIIa aKTUBHO Pa3BHUjaTH.
W mro je HajBaxkuuje 3a Hac, [epcmen (Gersmehl,
2008, ctp. 99) TBpAM 5a je OCHOBHH pPE3yJTar
MPOBEIEHUX HCTpaKuBama oTkpuhe Tpancdepa
3HaWa Koju ce goraha y obiracTu MpOCTOPHOT
MUIUUBEHA. Jpyrum pujednma, pelieBaHTHO
OCMUIIUBEHO Teorpadcko 00pa3oBame MOXE
UTEKaKo Jla JoTpHHece 00JbUM mocTUrHyhuma
yueHuka wu3 obOmactu STEM pucruninuiza.
[IpocTOopHO MUILBEHE, 3ajeTHUYKH KOPHU]jECH
reorpaduje u STEM-a, pyHKIMOHUIIIE TAKO LITO
omoryhaBa KOrHUTHBHU TpaHcdep y 06a cMmjepa.
O063upoM Ha TO 112 je reorpagcko oOpa3oBame,
XTjeIM MU TO WJIU HE, MPUCYTHO y HajpaHHjeM
y3pacTy JjeTera Koje je IpUPOIHO YCMjepeHo Ha
UCTpaXMBamkE CBHjeTa OKO cebe, Moxke ce pehu
na je ono, y creapu, STEM u npuje STEM-a.
I'epcmen m3puunto HaBonM na OW pemyKiHja
reorpadckor 00pazoBama (yCMjepeHOT Ka Pa3Bojy
MIPOCTOPHOT MUIIJBEHHA) Y LIKOJICKMM CHCTEMUMA
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in which geographers think and represent
complex spatial relationships is specific
characteristic of geography as a scientific
discipline. There is no doubt that the spatial
thinking, as a general cognitive ability, within
the geographical as such can certainly find its
place of realization. One of the most important
researchers of spatial thinking and creators
of educational materials for its development
in the geographical education Phil Gersmehl
defines spatial cognition as thinking about the
locations and distances in space (Gersmehl,
2008, p. 56—90 and 101—-114). He lists and
analyzes four concepts of spatiality and eight
ways in which the human brain processes
spatial information, or eight modes of spatial
thinking. Gersmehl’s conclusions are the
result of extensive research on available
literature in the domain of spatial cognition.
According to the author, nearly 1200 recent
research studies from various fields such
as developmental psychology, neurology,
psycholinguistics, architecture, robotics,
optics and others have been analyzed.
The list, according to him, is not and can
not be final, but it can serve as a basis for
developing educational materials with which
spatial cognition among students in different
areas could actively be developed. And
most important for us, Gersmehl (Gersmehl,
2008, p. 99) argues that the basic result of
the carried out research is the discovery of
knowledge transfer that occurs in the field of
spatial thinking. In other words, a relevantly
designed geographical education can most
certainly contribute to better achievements of
students from the field of STEM discipline.
Spatial thinking, common root geography and
STEM, works by enabling cognitive transfer
in both directions. Since geographic education
is, whether you wanted it or not, present at
the earliest age of a child that is naturally
focused on exploring the world around you,
it can be said that it is, in fact, STEM before
STEM. This characteristic of geographic
education, for Gersmel, is an ideal starting
point for interdisciplinary learning, problem
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MOIvIa JIOBECTU JI0 CMambemha HUBOA MocTurayha
y obnactu Tonuko noreHuupanor STEM-a. Oa
KapakTepucTuka reorpagckor oOpa3oBama, 3a
I'epcmena, mpeacTaBsba UACANIHY OYETHY TAUKy
3a MHTEPAMCUMIUIMHAPHO YyueHe, pjellaBame
npoOieMa 1 MOACTHLAKE AHATUTUYKHX BjeIITHHA
y ydeHuka. Jla 61 ce TO MOCTUITIO TIOTPEOHO je
OCMUCITUTH U HOBE HAaCTaBHE IJIAHOBE, METOJIC U
MIOCTYTIKE.

Jlo6po ypahenu reorpadcku eayKaTUBHO-
MHCTPYKTHUBHM MaTepHjalii KOjuMa ce MOJICTHYE
MPOCTOPHO MHUIILBEHE, OJAHOCHO CTUMYJIHIIY
OHE 30HE MO3Tra Koje cy 3aayxeHe 3a “obpany”
TaKBOT' TUIIA MOIaTaKa, MMajy 3a pe3ynrar u Beha
nocturayha y obmactu mareMaTHke M je3HKa,
i U 'y OKBUPY MpeaMera Kao IITO Cy UCTOpHja
u exkoHomuja. CMameme o0uma u Opoja yacoBa
npenBuljeHnx 3a reorpadujy, a y by nosehama
9YacoBa MaTeMaTHUKE WU je3HKa, BPJIO JIAKO MOXKE
CMambHUTH MOCTUTHYha M3 JNOTMYHHUX MpeaAMeTa
(Gersmehl, 2008, ctp. 99).

I'epcMenoBe TBpAmE y MPAKCH j€ MOKa3ao u
npojext Thinking through Geography JlejBuna
JIuta (Leath, 1998) koju ce cactoju u3 npupyyHrKa
MHOBAaTUBHUX METOJIA U IPUCTYTIA Paja y HACTaBH
reorpaduje MOCEOHO OCMHILIBEHUX y LHUIBY
MOJICTUIAbA Pa3BOja MPOCTOPHOT MUILBEHA
KOJl Y4YCHHKA. YUeme IyTeM pa3MUIbamba
MI0CTaje MHOTO CMHCJIECHH]€ 3a yueHuke. OCHOBHH
MIPUHIIMITH, KOHIICTIINjEe W pefalyje HacToje ce
pa3yMjeTH ¥ TIPUMjCHHUTH, a HE CaMO 3allaMTHTH.
HcrpaxuBama eekra OBaKBOT MPUCTYIIA HACTABH
nokaszyjy na BehrnHa y4deHHMKa KOjH Cy paluif
pemMa OBOM Iporpamy y ILjeJUHU IMOCTUXKE
0oJbe pesynrare o1 oHUX Koju To HUCy (Nichols
& Kinninment, 2001, ctp. 2-3). PazymujeBamem
MIPOCTOPHOT MUILbEHA Kao CBOI' CIIO3HAjJHOT
U3BOpA, HETOBUM JaJbUM HCTPAKHUBABEM U
MHKOPIIOPUPAEM THX PE3ylTara y MIKOJICKE
KypHUKYJIyMe, YUOCHHUKE U Jpyre OUIaKTHUKe
Marepujaie, reorpadcko oopazoBame O MMao
yeMy Ja ce Haja y Hactynajyhem nody STEM-a.

solving and the promotion of analytical skills
of students. In order to achieve this, it is
necessary to devise new curricula, methods
and procedures.

Wel-designed instructional materials that
engage the spatial-thinking parts of a student’s
brain usually result in higher reading and
math scores, as well as better performance
in subjects like history, earth science and
economics. Reducing the amount of time
spent on geography in order to make room
for more math and language arts, therefore,
may actually reduce math and reading scores
(Gersmehl, 2008, p. 99).

These Gersmehl’s claims are in practice
also demonstrated by Thinking through
Geography project by David Leath (Leath,
1998), which consists of a manual of
innovative methods and approaches to
geography teaching specially designed
to encourage the development of spatial
thinking among students. Learning through
thinking becomes more meaningful for
students. Learning through thinking becomes
more meaningful for students. The basic
principles, concepts and relationships are
to be understood and applied, not just to
remember. Research on the effect of this
type of teaching approach shows that most
of the students who worked for this program
as a whole achieve better results than those
who are not (Nichols & Kinninment, 2001, p.
2-3). With understanding spatial thinking as
its cognitive source, by further researching
and incorporating these results into school
curricula, textbooks and other didactic
materials, geographical education would have
something to hope for in the emerging age of
STEM.



MJIABEH TPUOYHOBUh

MLADEN TRIFUNOVIC
ETUKA U ITPOCTOPHOCT — ETHICS AND SPATIALITY — SHORTAGE
HEJIOCTATAK STEM-a U ITPEJJHOCT OF STEM AND ADVANTAGE OF
T'EOT'PA®UIE GEOGRAPHY

Haxo uM je, Kako CMO BHJIjeJIH, KOTHUTUBHU
KOPHjEH 3ajeJHUYKH, a CAMUM TUM M HAaCTaBHH
MOTEHIMjaJl TOJAjeJJHaK, OBE JABUjE TpaHe
MIPOCTOPHOT MUIIIJBEEHa HEMA]y UCTH JPYLITBEHH
CTaTyC, HUTU MaTepHjaIHy U METOJOJIOIIKY Oasy.
I'eorpadcko npBo je ymHOrome kpxibasuje. Kaxo
je mouuio 1o Tora? JemaH o TeMEJbHHUX pasiiora
jecTe penaTMBHO AYTOTpajHa eMHCTEMOJIOIIKA
MO3UIIMja EKCIENIUOHAIN3Ma y reorpaduju
KOja je TBPJIOKOPHO OfIpHIIajia BIACTUTH HAyYHH
MOTEHITH]aJ.

Teopujcka OCHOBa OBOI' MpHCTyHa Ipema
Hledepy (Schaefer, 1953, ctp. 234; TpudyHoBuu
& Tusro, 2018, crp. 81) Hanasu ce y KantoBoj
¢unozoduju, TayHuje y HaYMHYy Ha Koju Kant
TpeTHpa NMHUTame KiIacUu(pUKaluje HUCKYyCTBEHE
rpahe. OH HauMe cMaTpa Ja ce Ta KiIacu(puKaimja
BPILU WM YUCTO TIOJMOBHO, JAKJIE allCTPaKTHO,
WIM TaK Ha TEeMeJby BPEMEHCKOIPOCTOPHUX
KOOpAMHATA y KOjUMa C€ UCKYCTBO HETOCPEIHO
1 KOHKpeTHO foraha. OBy npBy KiIacU(pHUKaLU]y
KanT Ha3uBa norudkom, a 1pyry ¢pusudxom. [Ipeko
JIOTWYKe Kiacu(uKalyje 101a3uMo, kKako To Kant
Ha3WBa, J0 CIIO3HAje O cucmemy TPUPOE, Tj. 10
OHOT BHJIa Ca3Hama KOj€ jé OpraHu30BaHO HA
CHCTeMaTcKy HaunH. OU3MYKOM KIIaCHU(pHKAI]OM
HUje Moryhe moctuhu TakaB BHJI ancCTpakiiyje
ynpaBo 300r meHe npupone. tbhen pesynrar,
JlaKJie, Huje yBUhame OMIITOCTH, HEro CaMo OITUC
reorpadckux odjexara Ha ofpel)eHoj JoKaIMju 3a
KOjy cy TH 00jeKTH u mpoiiecu Be3anu. KaHt, Ha
OCHOBY IOpe HaBeJIeHE pa3IMKe KJIaCU(PHUKALIN]CKOT
MoCTymKa, reorpadujy (3ajeqHo ca UCTOPHjOM)
onpelyje He Kao HaykKe, HEro BHIIE Kao
JIECKPUIITUBHE IMPOLEType, jaCHO KOHCTaTyjyhu
1a je reorpaduja Ha3uB 3a OIMKC CBUjETA.

OBakBa KaHTOBCKa OI[jeHa CYILITHHE
reorpa)CKux HUCTpakuBamba, MPEeKo XeTHepa
U HApOyuTO XapTUIOpHA IOCTaje JTOMHUHAHTa
TOKOM mpBe nojoBuHe 20. Bujeka. pymTBeHa
reorpaduja je 3a XapTiiopHa ,,HaBHA Hayka, a
CH j€ HAyYHH MakCHUMYM MOCMarpame U OIUC
MIPOCTOPHOT pasMjeriTaja cTBapu 0e3 yBuaa y
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Although, as we have seen, they have a
common cognitive root and, therefore, equal
teaching potential, these two branches of
spatial thinking do not have the same social
status, nor the material and methodological
base. The geographical tree is much
smaller. How did this come about? One of
the main reasons is the relatively lengthy
epistemological position of exceptionalism
in geography that has stubbornly disclaimed
own scientific potential. The theoretical
basis for this approach to Scheffer (Schaefer,
1953, p. 234; Tpudynosuu & I'msaro, 2018,
p. 81) is in Kant’s philosophy, in particular
in the way Kant deals with the question
of classification of experiential material.
Namely, he considers that this classification
is done either purely conceptually, that is,
abstractly, or based on time-space coordinates
in which experience is directly and concretely
happening. Through the logical classification
we come, as Kant calls, to the knowledge of
the system of nature, that is, to the kind of
knowledge that is organized in a systematic
way. Physical classification can not achieve
this kind of abstraction precisely because of
its nature. Its result is not the recognition
of the generality, but only the description
of geographic objects in a specific location
for which these objects and processes are
bound. Kant, based on the above-mentioned
difference in the classification process, defines
geography (together with history) not as a
science, but rather as a descriptive procedure,
clearly stating that geography is the name for
the description of the world. Such a Kantian
estimate of the essence of geographical
research, through Hetner and, in particular,
Hartshorne becomes dominant during the first
half of the 20th century. Social geography is
for Hartshorn’s naive science, and its scientific
maximum is observation and a description
of the spatial distribution of things without
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3akoHOMjepHOCTH (Schaefer, 1953, ctp. 238).
WNnak, YKOJIMKO TOCMarpaMo pa3Boj
reorpaduje ca IUjaJeKTUIKOT CTAHOBHUIITA
OBa AHTHTETHYKA T[O3UIHUja TMOTIYHOT
HaMyIITaka eKCUEMIMOHAIN3MA U TPUXBaTamba
MO3UTUBUCTUYKE TApPATUTME T3B. NPOCMOPHE
Hayke WMala je W HMa CBOjy IHjEHY.
Maremaruzaiuja, OIHOCHO O0jeKTUBU3ANH]A U
KBaHTH(HKanrja reorpadckux odjekara, Gpokyc
Ha HOMOTETUYKOM BUNEHY HAyKe CKpajHYIU CY
y TOTIIYHOCTH BPHjEIHOCHY JUMEH3H]y HayYHOT
njenoBama. Jenan ox Hajehux moOOpHHUKA paHOT
Tajaca IMO3UTHBUCTUYKE reorpaduje JlejBun
XapBu caM KOHCTarTyje Jia je 0Ba KBaHTUTAaTUBHA
peBonynMja IpyLITBeHY reorpadujy, 3ampaso,
OJIBOjHJIa OJ] caMoOr JApYIITBa, Ha3uBajyhu Taj
MOKPET ,,CTPATEIKUM MaHEBpPOM H30jeraBama
MOJIMTUYKE OITOBOPHOCTHU JIPYIITBEHUX HayKa Y
mjenuan (Livingstone, 1992, ctp. 32).
Cymruna STEM pucnuninnHa, OIZHOCHO
KomrereHuyja koje ce ctuay STEM enykanujom,
Kako CMO BHJjelld, CacToju ce y MoryhHocTuma
IbUXOBE NMPUMJEHE Y Pa3IMYUTHM 0OJacTUMa
TEXHUKE U WHXHBepcTBa. IbuxoB je mHTEepec
MPBEHCTBEHO MHCTPYMEHTAJHE MPUPOJAE H
06asupa ce Ha OHOME THIY 3HaWma KOju AHpHU
Jledenp (Lefebvre, 1991) nazua — savoir. OBaj
THII 3HaFba OHOCHU CE€ HA YHCTO TEXHUYKO 3HAHE
(know how) xoje cebe mpokiamyje Kao UICOJIOIKH
HeyTpaiHo. Connaissance je Kao APyTH TUII 3HambA,
MakK, ca3JaHo OKO ofipeheHe BpHjeTHOCHE Mjepe
Ka0 KPUTHUYKOT MCXOJUINTA U YBHU]EK IMOCjeayje
AMYHOCHY nuMmeH3ujy. Ilporece paszjenumemna
U ylajbaBamke OBE JBHje BPCTE 3HAMHa HUKAKO
He Tpeba mocmarpaTH Kao HEKH “‘mpupoian’
Mpolec, Hero Kao JAPYIITBEHU HPOAYKT. 300T
tora JledeBp MHCHCTHpA J]a HAyKa O IPOCTOpPY He
CMHje OCTaTH Ha (HOPMAITHOM HHUBOY (SaVoir), HEro
Tpeba UMaTH U KPUTHUKH (connaissance) acriexT.
Jleperp (Lefebvre, 1991, ctp. 49) y HeratuBHOM
KOHTEKCTY MOCEOHO MCTHYE MaTeMaTU3allujy
npoctopa U (opMylucame KOHLEMIHjEe T3B.
ancmpaxkmmuoz IpocTopa Koja J0BOAU JI0 ,,0pHcama
U TIOHMIITABaka OHUX Pa3liuKa KOje MPOUCTHUY
U3 TPUPOJE U CHEHU(PUUYHOCTH HCTOPH)CKOT
pasBoja*“ (Lefebvre, 1991, crp. 49). JIpyrum
pujedurMa, OBakBa TEOPUjCKa M METOAOJIOIIKA

insight into legitimacy (Schaefer, 1953, p.
238). However, if we observe the development
of geography from a dialectical point of
view, this antithetical position of complete
abandonment of exceptionalism and accepting
the positivistic paradigm of the so-called
spatial science has its price. Mathematization,
that is, objectification and quantification
of geographic objects, the focus on the
nomothetic vision of science has completely
outdated the value dimension of scientific
activity. One of the strongest advocates of the
early wave of positivistic geography, David
Harvey, states that this quantitative revolution
has actually separated social geography from
society itself, calling it a ,,strategic maneuver
in avoiding the political responsibility of
social sciences as a whole” (Livingstone,
1992, p. 32). The essence of STEM disciplines,
that is competencies acquired by STEM
education, as we have seen, consists in the
possibility of their use in various fields of
technology and engineering. Their interest
is primarily of an instrumental nature and is
based on the type of knowledge that Henry
Lefebvre (Lefebvre, 1991) calls savoir. This
type of knowledge refers to purely technical
knowledge (know-how) that proclaims itself
as ideologically neutral. Connaissance, as the
second type of knowledge, is built around a
certain value measure as its critical source
and always has a personal dimension. The
processes of uniting and moving apart of
these two types of knowledge should not
be regarded as a “natural” process, but as a
social product. Therefore, Lefebvre insisted
that the science of space must not remain
on the formal level (savoir), but should also
have a critical (connaissance) aspect. He
also, in a negative context, emphasizes the
mathematization of space and the formulation
of the concept of the so-called abstract space
which leads to the ,,deletion and annulment
of those differences arising from the nature
and specificity of historical development*
(Lefebvre, 1991, p. 49). In other words, such
a theoretical and methodological practice led
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MJIABEH TPUOYHOBUR
MLADEN TRIFUNOVIC

Ipakca JoBena je 10 ,,IpaXmbema™ MjecTa of
3Ha4eHha, OTITYHOT Herupama NoceOHOCTH MjecTa
Y HErOBOT HIeHTUTeTa. OUUIIIeTHO j€ /1a j€ OBAKBO
MHCTPYMEHTAJIN30BAHO MOCMaTpame MpoCcTopa
JIOBEJIO 10 030MJbHUX HETAaTUBHUX MOCJbEIHIIA
KOje ce KyMyJIaTUBHO MaHU(]ECTyjy Kpo3, CBUMa
Hama Io3Hare, MpoodaeMe )KUBOTHE CPEIHHE, alH
U KYJITYpPOJIOIIKE XOMOTEHHU3AIH]je IO/l HAJIETOM
yHHMBep3anu3ma. JacHo je na y oxkBupy STEM
JMCLMITIMHA HE MO)KEMO TPAKUTH OJITOBOPE HA OBA
MUTamka jep Y TOM KPUITy IPOCTOPHOT MUILJbEHHa
Huje Moryhe nmponahu BpUjeJHOCHU KPUTEPHjyM
ca Kojer OM ce MO0 BPIIUTH BPEAHOBAE
JjeoBamka 4YoBjeKa y MPOCTOpYy. JeIWHO OHO
MUIJBECHE KOj€ TTUTA 32 MPUPOLY MjecTa, MOXKe
yKa3MBaTl U HOPMHPATH MPABIE TOT JjeJIOBAbA.
VYionuko 6ucmo napadpaszupanu uyBeHy Kanropy
TBpABY U3 Kpumuke uucmoz yma, MOy OUCMO
pehu na je: STEM 0Ge3 reorpagcekor odpazoBama
cijen, 10K je reorpaduja 6e3 STEM-a nemohna.
Ty HeomxomaHOCT 3ajeHUYKOr JjesioBamba
u MehycoOHor nomymaBama, PEKId OHCMO
MPAaKTHYHO-TEXHUYKOT, &I U KPUTHUKO-ETHUKOT
acmekTa reorpadckor oopazoBama HariamaBa u
Ju @y Tyan (Tuan, 1999, ctp. 117) kanga ouprasa
CBOjy BU3H]jy reorpadckor obpasoBama: ,, iMmam
BU3M]y e€TWUKe reorpaduje y OyayhHocTH Koja
KOMOMHYje OHO Haj0OJBE O]l XYMaHHUCTHUYKE H
Hay4yHe TepcrekTrBe. Yak cMarpam /1a, YKOJIHKO
70 Te capajmbe He nohe, reorpaduja he 6utu Tek
MOpAJIUCTHUKA aJli HE U MOpaHa™.

Moryhu KputepujyMu HOPMATUBHOCTH
MjecTa, OJHOCHO TNPOCTOPHE ETHKE KOju OH
Mornu yhu y reorpagcko obpazoBame, anu H
Oyayhy mpakcy ajenoBama y MpocTopy, Tpeda
Jla IPOMCTUYY U3 MPUPOJE MjecTa, OMHOCHO U3
OZIrOBOpa HA OHTOJIOIIKO MHUTame 0 Mjecty. Kao
MOYETaK TOT Tparamba MOTY HaM IMOCITYXHUTH
[TnatoHoBE 1 APHCTOTEIOBE KOHIICIIN]E O MjECTY.
IIpoctop u Tema oBOT paja HE J03BOJbABA]Y HAM
Ty’KHY OIIIHUPHY €7Ia00paliyjy TUX yuermba, Ia CMO
y3 €BHJICHTHU PU3MK JlaBamba HEMOTIIYHE CIIHKE
HaBE/ICHHUX TEMEJbHUX yUera 3anaaHe Gpuno3odpuje
0 TIPOCTOPHOCTH, NpUHYheHH 1atu camo odpuce
uctux. Ilnaron y ceom nujanory Tumaj (Ilnarow,
1981) Hactojehu ga mTo 60JbE OMHUIIE IPHPOTY
MjecTa KOPHCTH pa3nduTe MeTadope Koje ce
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to the “emptying” place out of meaning and
complete negation of the special features of
the place and its identity. It is obvious that
such an instrumentalized observation of space
has led to serious negative consequences that
are cumulatively manifested through, to all
of us familiar, environmental problems and
cultural homogenization under the influence
of universalism. It is clear that within the
framework of STEM disciplines we can not
ask for answers to these questions, because in
this part of spatial thinking it is not possible to
find the value criterion from which the value of
man’s action in the space could be performed.
Only the opinion that asks about the nature
of the place can set norms that might govern
transformation of space. If we paraphrase
the famous statement from Kant’s Critique
of Pure Reason, we could say that: STEM
education without geography is blind, while
the geography without a STEM is powerless.
Yi-Fu Tuan emphasizes the necessity of joint
action and complementarity between technical
and critical-ethical aspect of geographic
education when he draws on his vision of
essence of geography: ,,In a visionary mood,
I see a future moral geography that combines
the best of both humanist and scientific
perspectives. I would go further and say that,
unless these two perspectives are combined,
what we have is moralistic rather than moral
geography* (Tuan, 1999, p. 117).

Possible criteria of the normativity of
the place, that is, of spatial ethics that could
be implemented in geographical education
should be searched in the nature of the place,
that is, from the answer to the ontological
question about the place. As the beginning of
this search, we can use Plato’s and Aristotle’s
conceptions of place. Since we do not have
enough room to comprehensively elaborate it,
we are forced to give only the outlines of these
philosophies with the evident risk of giving
an incomplete picture of these fundamental
teachings. Plato in dialogue Timaeus (Ilnatos,
1981), trying to better describe the nature of
the place, uses different metaphors that can
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MOTY TMOJIBECTH MOJ 3ajeJHUYKU Ha3uB — Xopa.
On Xopy mocmarpa Kao NpUMaTebUIly CBETa
HaCTajama, iy He camo To. 3a [lnarona je Xopa
U XpaHUTeJbKa, Tj. OHa Koja onpkaBa Ouhe y
IBEroBoj CymTuHU. but oBakBor IlmaroHoBor
oflpehema jecte y ToMe J1a je MjeCTO HEOMXOAaH
yCJI0B MOTYhHOCTH KOHCTUTYIIMj€ CaMOT CyOjeKTa
aJl U OJpKaBama (akiie “Xpamema’) HBEeroBUX
CymITUHCKUX (yHknuja. M To He HekakaB
cTporo (GopMalHM YCIOB, Maja ce, 3a Halle
norpede, MOXE M TaKO CXBaTUTH. APHUCTOTEN,
MaK, CYIITUHY HPOCTOPHOCTH HUMEHYje MPEKO
tepmuHa monoc (Apucroren, 1987, kmwura 4)
KOJUM C€ Ha joIlI MPEUU3HUjU HAYMH H3pa)kaBa
[TnaroHoBa 0OcHOBHA HaMmjepa. APUCTOTEN cMaTpa
J1a je MjecTo PBEHCTBEHO djenyjyhiu acTieKT HEKOT
npotieca, a He caMo Bberosa (hopma Win Marepuja.
Taj mjenyjyhu win mpouecyalHu aclekT je 3a
Apucrorena cymTuHcko onapeheme 6uha u oH
ra Ha3WBa €HEPIrHjoM Koja JOCIOBHO Ofp)KaBa
OHO IITO CE€ Y TOM MjecTy Ha OWJIO KOju Ha4MH
Hanaszu. Mu 6ucMo fanac, Ha Tpary IlmaroHoBux
1 ApHCTOTENOBUX YU€Hha, MO pehu 11a je MjecTo
JEAMHCTBO aKTyeIHHMX aiu ¥ Moryhux dyHKIuja
onpehenor o6jexra. IlpuHIMIM TpoyyaBama
U KOHCTPYKIIMje MjecTa Koju Ou, mpema Tome,
Moru yhu y reorpadcko oO6pa3oBame U MPaAKCy
cy cipenehu:

1. Tlpunim oHTONOIIKE XUjepapxuje. Mjecto
j€ yCIIOB KOHCTUTYHCAaa CyOjeKTa.

2. Tlpuniun gjenorBopHOCTH. CBaKO MjecTo
MIOCTOjH Ha HA4YMH JIjeJIOTBOPHOCTU WIH
edekTa, OMII0 MO3UTUBHOT MIIM HETaTUBHOT,
KOj€ MMa Ha OHO LITO CaJIpKaBa.

3. IlpuHuun awHAMHUYHOCTU. MjecTo je
IIPOMjEHUBO M OHO j€ MOJIOKHO KakKo
KOHCTUTYILIMJU, TAKO U IEKOHCTPYKIIH]H.

4. TlpuHimn MyATU(GYHKIHOHATHOCTH. JeTHO
“HCTO” MjecTo MOXKe OUTH MjECTO 3a BUIIIE
cy0jekara, oIHOCHO forahaja.

5. Crpykrypa Mmjecta je Bumectpyka. OHO
nocjeayje MaTepujaaHHu, MO3UIMOHU U
3HAYEHCKHU ACTIEKT.

6. Mjecto je monucemuuno. Jlok cy
MO3UIMOHM M MaTepUjajlHU aCIEKT
pEIaTUBHO HEINPOMjECHUBH, 3HAUCHa
MjecTa Cy BUIIECTPYKa Yy 3aBHCHOCTH

be categorized under the common name —
chora. He sees chora as the receptacle of all
creation, but not only that. For Plato, chora is
also a foster-one who maintains the essence of
being. The essence of this Plato’s definition is
that the place is a necessary condition for the
possibility of the constitution of the subject as
well as maintenance (i.e. the “feeding”) of its
essential functions. And this is not a strictly
formal condition, although, for our needs, it can
be understood as well.

Aristotle, however, names the essence of
space through the term fopos (Apuctoren, 1987,
kmura 4), which expresses Plato’s basic intent
in a more precise way. Aristotle considered
that the place is predominantly acting aspect
of a process, and not just its form or substance.
This acting or processual aspect is for Aristotle
the essential definition of being and he calls it
energy that literally maintains what is place.
Today, on the trail of Plato’s and Aristotle’s
teachings, we could say that the place is the
unity of the actual but also possible functions
of a particular object.

The principles of studying and constructing
places that would be, therefore, able to enter
geographic education and practice are as
follows:

1. Principle of ontological hierarchy. The
place is the condition of constituting the
subject.

2. The principle of effectiveness. Every
place exists in the way of effectiveness
or effect, whether positive or negative,
which has on what it contains.

3. Principle of dynamism. The place is
dynamic and it is susceptible to both the
constitution and deconstruction.

4. Principle of multi functionality. One
“same” place can be a place for more
subjects or events.

5. The structure of the place is multiple.
It has material, positional and semantic
aspect.

6. The place is polysemous. While the
position and material aspects are
relatively unchangeable, the meanings
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MJIABEH TPUOYHOBUR
MLADEN TRIFUNOVIC

OJl XOPU30HTAa M3 KOjEer C€ TO 3HAYCHE
UHTEPIIPETHpA.

HaBenene mnpuHIUNe, NpUIUYHO T00poO,
cymupa cibeneha mucao Pobepra Caka kojom
Ce YKpaTKO TMOKYIIaBa YCIIOCTaBUTH ETHUYKA
penanuja ca npocropHoihy: ,,/Io6pum Moxemo
Ha3BaTH CTBApAE OHUX MJECTa KOja HaM MOMaxKy
Jla TIOCTAaHEMO CBJECHMJU PEATHOCTH Al U J1a
yBehamMo meHy pa3HOBPCHOCT M KOMILJIEKCHOCT.
TakBa Mjecta HaM MMOMaXKy J]a CXBaTUMO IITA j€
UCTpaBHO U mTa Mopamo unHuUTH™ (Sack, 2003,
cTp. 9).

3AKJbYYAK

Haxo je jacHo &a je mpasall pa3Boja Hayke
YBEJIMKO 3al[pTaH HWHTEpecuMa TI00aTHUX
KOMIIaHH]ja ¥ KOMIIETHIIM]OM 32 IPOPHUTOM, YECTO
ce noraha 1a U y TaKBHUM OKOJTHOCTHMA (MJTH jOIII
npeur3Hyje — Oamr 300r BHUX) HEHa/laHO OTBapa
MjecTo U 3a JoTajalimke “ayrcajaepe”. Takas je
Clly4aj ca IPOCTOPHUM OKPETOM Yy HayKama KOju
je, TopeJ 0CTaJIor, MOHOBO HA CIEHY HOCTaBHO
OCHOBHA MNHUTama M CMHCao reorpadckor
oOpaszoBama. JeqHa OJ TaKBUX OCHOBHHUX
KapaKTEpUCTHKA Ca KOJOM MTOYHHGE PEBUTAIM3AITH]A
reorpadckor oOpa3oBama jecTe (QEeHOMEH
MIPOCTOPHOT MUIILJBEHHa 38 KOJU C€ MCIIOCTABIbA
na reorpaduja AWjeNH 3aj6IHUYKO KOTHUTUBHO
je3rpo ca JApPYHITBEHO U EKOHOMCKH MHOTO
eTabImpanrjuM 00pa30BHUM 001acCTUMA Kao IITO
je STEM. Muannmjanna uctpakuBama [ epcmena
u [onmuya, u3mely ocranux, HECyMILHBO OKa3yjy
Ha ToTeHIHjaje reorpadckor obOpa3oBama y
pa3Bojy BHUIIMX KOTHUTHBHUX CIIOCOOHOCTH
Ipyd 4YeMy TH TOTEHIMjaJTH HE 3a0CTajy 3a
STEM norennujanuma. Hamporus, STEM u
reorpadcko oOpa3oBame Jjeiyjy MOBpPaTHO jeTHO
Ha npyro. [IpoGiem reorpadckor obpazoBama
jecTe y Kpealuju eIyKaTUBHOI Marepujajia U
MOACTUILAQJHUX METOAMYKUX TOCTYyMaKa KOjUM
Ou ce HaBelIeHE CINOCOOHOCTH aJIeKBATHO
pa3Bujaie. Y TOM MpaBlly HHCTPYKTHUBAH j€
npumjep npojexra Thinking through Geography.
C nmpyre crpane, reorpadcko oOpazoBame HMa
U jenHy KOMITapaTHBHY MPETHOCT Y OJHOCY Ha
STEM jep W3BOpPHO 4yBa M €THYKO-KPUTUUKHU
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of the place are multiple dependencies
on the horizon from which this meaning
is interpreted.

The aforementioned principles, quite well,
summarize the following thought by Robert
Sack, who briefly tries to establish an ethical
relationship with spatiality: ,,We can call good
the creation of those places that help us become
more aware of reality, but also to increase its
diversity and complexity. Such places help us
understand what is right and what we must do*
(Sack, 2003, p. 9).

CONCLUSION

Although it is clear that the direction of
science development is largely interspersed
with the interests of global companies and a
profit-driven competition, it often happens that
even in such circumstances (or more precisely,
precisely because of them), it suddenly opens
up space for the previous “outsiders”. Such is
the case with spatial turn in the sciences, which,
among other things, again set the basic questions
about meaning of geographical education on the
scene again. One of such basic characteristics
with which the revitalization of geographical
education begins with is the phenomenon of
spatial thinking, which represents a common
cognitive core with socially and economically
more established educational areas such as
STEM. Gersmehl and Golledge’s initial research,
among others, undoubtedly shows the potential
of geographic education in the development of
higher cognitive abilities, where these potentials
do not lag behind STEM potentials. On the
contrary, STEM and geographic education
are acting back to each other. The problem
of geographical education is the creation of
educational materials and stimulating methodical
procedures that would enable these abilities to
develop adequately. In this regard, an example
of the Thinking through Geography project is
instructive. On the other hand, geographical
education also has a comparative advantage over
STEM, since it originally preserves the ethical-
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acIIeKT peJaluje YoBjeKa U MjecTta, OMiIo 1a ce
panu o “IpupoaHO)” I U3MHU)EHEHO] CPEAUHHU.
Onrosoryja Mjecra, IPBEHCTBEHO MPOyYaBamba
[Inarona u ApucTorena, MOXXe MOHYIUTA OCHOBY
ca Koje je Moryhe ypaauT HopMaTuBHE IPUHITATIC
IpU TpoydyaBamky M KOHCTPYKIHUJU MjecTa U
TpaHCcOpMaIKjU TPOCTOpA.
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