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CHATGPT IN GEOGRAPHY EDUCATION: A REVIEW OF ITS POTENTIAL FOR
DEVELOPING ARGUMENTATION AND ANALYTICAL THINKING

Annotation. The rapid spread of ChatGPT has turned generative artificial intelligence into a
practical issue for school teaching rather than a distant technological prospect. In geography education,
this shift is especially important because geography requires students to interpret spatial patterns,
compare scales, evaluate evidence, and justify claims about environmental and social processes. This
review article synthesizes recent studies on ChatGPT, critical thinking, argumentation, and geography
education to propose a methodology for classroom use aimed at developing students’ argumentation
and analytical thinking. The reviewed literature suggests that ChatGPT can support learning
performance, engagement, and some dimensions of higher-order thinking when it is used within
structured, inquiry-based instruction. At the same time, the literature also points to clear risks,
including hallucinated content, inaccurate local knowledge, weak source evaluation, and overreliance
on fluent but analytically shallow responses. Based on this synthesis, the article proposes a six-stage
methodology for geography lessons: problem framing, contextual prompting, evidence verification,
multi-perspective comparison, argument construction with rebuttal, and reflective revision. It is argued
that ChatGPT should not function as a substitute for disciplinary reasoning, but rather as a scaffold for
critique, comparison, and evidence-based discussion in geography classrooms.

Keywords: ChatGPT, geography education, argumentation, analytical thinking, generative
artificial intelligence, critical thinking.

Introduction

In a very short time, ChatGPT has shifted from being a technological novelty to
becoming a practical classroom issue. For teachers, the main question is no longer whether
students can use generative Al, but how this use changes learning tasks, classroom interaction,
and assessment. Early discussions focused mostly on academic integrity and the risk of
replacing students’ own work with automatically generated text. Later studies, however,
began to show a more complex picture. ChatGPT may support learning in some contexts, but
its educational value depends heavily on the way it is integrated into teaching rather than on
the tool itself [1-3].

Recent reviews and meta-analyses suggest that ChatGPT can improve learning
performance, engagement, and some aspects of higher-order thinking, especially when it is
used in structured learning environments [4-6]. At the same time, these benefits should not be
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overstated. The same studies also show that the effects of ChatGPT vary across disciplines,
task formats, and instructional settings. When students use it only to save time or generate
ready-made answers, the result may be superficial task completion rather than genuine
intellectual work. By contrast, when learners are asked to evaluate, challenge, verify, and
revise Al-generated responses, the tool can become part of a more demanding learning process
[7-9].

This distinction is especially important in geography education. Geography is not
simply about recalling facts about countries, regions, or natural processes. It requires students
to interpret maps, compare places and scales, connect environmental and social evidence, and
explain why geographical differences and patterns emerge. In many classroom topics, students
are also expected to justify positions on complex issues such as urban growth, water use,
climate adaptation, regional development, or environmental risk. For that reason, geography
lessons provide a particularly relevant setting for examining whether ChatGPT supports or
weakens students’ argumentation and analytical thinking.

Recent geography-related studies suggest that generative Al has real pedagogical
potential, but they also show that the discipline has its own specific risks. ChatGPT may help
students generate ideas, compare perspectives, and organize arguments. Yet geography is
highly sensitive to contextual accuracy. A response may sound persuasive while still
containing weak spatial logic, missing scale distinctions, or inaccurate place-based
information. This problem becomes more visible when students work with regional examples
or local case studies, where Al-generated content may be fluent but insufficiently grounded
[10, 11]. Recent work in geographical and environmental education has therefore emphasized
the need for critical spatial literacy, careful source verification, and more thoughtful
assessment design in Al-mediated learning [12-14].

Although the broader literature on ChatGPT in education is growing quickly, the
question of how it should be used specifically in geography lessons remains underdeveloped.
Much of the current research discusses general opportunities and risks of generative Al,
whereas fewer studies offer a classroom-oriented methodology for using ChatGPT to
strengthen geography-specific reasoning. This is an important gap because argumentation and
analytical thinking are central to geography as a school subject. Students are expected not only
to describe geographical phenomena, but also to weigh evidence, compare interpretations,
identify causal relationships, and defend reasoned judgments.

Against this background, this review article examines recent literature on ChatGPT,
argumentation, analytical thinking, and geography education in order to propose a structured
methodology for classroom use. The central argument of the article is that ChatGPT is most
useful in geography not when it replaces student thinking, but when it is used to provoke
comparison, critique, evidence checking, and reflective revision [15-17].

Materials and methods of research

This study was conducted as a narrative review article with conceptual synthesis. It
did not follow a full PRISMA protocol because the purpose was not to perform a narrowly
bounded quantitative aggregation of intervention effects, but to integrate recent findings from
several related domains into a pedagogically applicable framework for geography education.

The review focused primarily on peer-reviewed journal publications published
between 2023 and 2026. The literature was selected around five interrelated thematic areas:

(1) ChatGPT and generative Al in education;

(2) ChatGPT and higher-order thinking;

(3) Al-supported argumentation, critique, and analytical reasoning;
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(4) Al and assessment redesign; and

(5) geography-specific uses of generative Al.

Priority was given to recent meta-analyses, systematic reviews, and disciplinary
studies because these sources offer both broad empirical trends and field-specific implications.
The selected literature was examined comparatively in order to identify recurring educational
benefits, persistent pedagogical risks, and instructional conditions under which ChatGPT may
support rather than weaken reasoning-intensive learning.

The analysis proceeded in three stages. First, the reviewed studies were examined to
determine what forms of learning gain are most consistently associated with ChatGPT use.
Second, the literature was analyzed for risks relevant to geography education, particularly
hallucination, weak source criticism, and context-poor place knowledge. Third, the
educational implications of these findings were synthesized into a lesson methodology aimed
at strengthening argumentation and analytical thinking. As a result, the review moves beyond
a general discussion of Al in education and toward a discipline-sensitive pedagogical
framework.

Results and Discussion

The review yielded three principal findings.

First, the literature consistently suggests that ChatGPT has conditional educational
value. Meta-analytic and review-based evidence indicates that ChatGPT can improve
students’ academic performance, engagement, and some dimensions of higher-order thinking.
However, these effects depend heavily on how the tool is used. Positive outcomes are more
likely when ChatGPT functions within a structured learning design and when students are
expected to actively process, compare, and critique Al-generated content rather than passively
receive answers [18, 19].

Second, the reviewed studies show that ChatGPT is not inherently conducive to
analytical or critical thinking. In some contexts, it may reduce cognitive effort and encourage
superficial completion strategies. In others, it may stimulate reflection, idea generation, and
counterargumentation. The decisive factor appears to be whether the learning task requires
verification, explanation, and revision. When students are expected to challenge Al output,
identify unsupported claims, and refine their own judgments, ChatGPT can become a
productive scaffold. When such demands are absent, it may instead encourage cognitive
offloading and reliance on plausibly written but weakly grounded responses.

Third, geography-specific literature demonstrates that the educational use of
generative Al in geography is both promising and discipline-sensitive. Recent studies indicate
that generative Al may influence geographical curriculum, teaching methods, assessment, and
even field-based learning. Yet geography also exposes the limitations of generative Al very
clearly. Since geographical understanding depends on scale, context, place specificity, and
evidence, inaccuracies in local knowledge or oversimplified territorial explanations can
seriously distort learning. This makes geography one of the disciplines in which source
verification and critical interpretation are especially important.

On the basis of these findings, a six-stage methodology for geography lessons is
proposed.

Stage 1: Geographical problem framing.

The lesson should begin with a problem that requires interpretation and judgment
rather than recall. Suitable tasks include questions related to urban development,
environmental management, climate adaptation, migration, land use conflict, or regional
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inequality. Such issues create a natural context for argumentation because they require
students to weigh evidence and justify positions.

Stage 2: Contextual prompting.

Students should learn to formulate prompts that specify region, scale, stakeholder
perspective, and analytical purpose. Instead of broad requests, they should use discipline-
sensitive prompts that frame a clear geographical problem. This practice reduces generic Al
responses and encourages more precise reasoning.

Stage 3: Evidence verification.

Students should compare ChatGPT-generated content with maps, datasets, textbooks,
atlases, scientific sources, or teacher-provided materials. They should identify unsupported
claims, spatial inaccuracies, vague causal links, and missing evidence. This stage is essential
for preventing the uncritical acceptance of fluent but unreliable outputs.

Stage 4: Multi-perspective comparison.

Students should use ChatGPT to generate contrasting perspectives across social
groups, institutions, regions, or scales. For example, they may compare local community,
governmental, economic, and environmental viewpoints. This process helps students
recognize complexity, trade-offs, and competing interpretations.

Stage 5: Argument construction with rebuttal.

Students should write their own response using a claim-evidence-reasoning structure.
After drafting, they should ask ChatGPT to generate objections, counterarguments, or
additional demands for evidence. The purpose is not to let Al write the final response, but to
test the strength of students’ own arguments.

Stage 6: Reflective revision.

At the end of the task, students should reflect on which Al-generated elements were
useful, which were inaccurate or misleading, and how their final argument changed after
verification and revision. This stage develops metacognitive awareness and helps prevent
passive dependency on Al tools. Taken together, these stages suggest that the most
educationally meaningful use of ChatGPT in geography is dialogic, evidence-based, and
revision-oriented.

The findings of this review indicate that ChatGPT may support geography learning
only when it is embedded in a pedagogy of inquiry, evaluation, and disciplinary
accountability. This conclusion is significant because it shifts the conversation from whether
ChatGPT should be used in education to how it should be used in a way that strengthens
reasoning rather than substitutes for it.

From a disciplinary perspective, geography requires more than textual fluency.
Students must analyze spatial relationships, compare scales, interpret multiple forms of
evidence, and defend conclusions in relation to environmental and social realities. ChatGPT
can contribute to these processes by generating alternative viewpoints, prompting comparison,
exposing weak assumptions, and helping students test the coherence of their arguments. In
this sense, it may function as a scaffold for analytical dialogue.

At the same time, the literature reviewed here makes it clear that generative Al can
also undermine these very same aims. Because ChatGPT often produces smooth, plausible,
and confident prose, students may confuse coherence with accuracy. This problem becomes
especially serious in geography, where local specificity, regional context, and territorial
nuance matter. A response that appears reasonable on a linguistic level may still contain
geographical distortions, omitted evidence, or misleading generalizations. Therefore, any
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pedagogical methodology for ChatGPT in geography must include explicit source verification
and critical examination of Al-generated content.

Another major implication concerns assessment. Conventional assignments based on
summary and reproduction are easily displaced by Al tools. By contrast, tasks that require
students to compare perspectives, justify claims with evidence, identify weak assumptions,
and formulate rebuttals are more resistant to superficial Al substitution and more consistent
with the educational goals of geography. Accordingly, the proposed methodology is closely
connected with current calls for Al-resilient assessment design.

This review also has limitations. It is narrative rather than fully systematic, and the
empirical base specifically focused on school geography remains more limited than the
broader literature on ChatGPT in education. Nevertheless, the convergence of recent meta-
analyses and geography-specific studies provides a sufficiently strong basis for proposing a
pedagogical framework. Future empirical studies should test this six-stage methodology in
actual secondary geography classrooms and examine its effects on students’ argumentative
writing, spatial reasoning, and analytical performance.

Conclusions

This review article has shown that ChatGPT has meaningful but conditional
pedagogical potential in geography education. Recent studies suggest that it may support
learning performance, engagement, and higher-order thinking, but these benefits depend on
the extent to which students are required to verify information, compare perspectives,
construct evidence-based arguments, and revise their reasoning.

For geography lessons, the central value of ChatGPT lies not in automating student
responses, but in stimulating structured analytical dialogue. When used through problem
framing, contextual prompting, evidence verification, multi-perspective comparison, rebuttal,
and reflective revision, ChatGPT may function as a scaffold for argumentation and analytical
thinking. When used without these safeguards, it may instead encourage superficial reasoning
and uncritical dependence.

Therefore, the pedagogically responsible integration of ChatGPT into geography
education should focus on strengthening disciplinary thinking rather than reducing intellectual
effort. In this respect, geography offers a particularly important field for Al-informed
pedagogy, because it requires students to connect evidence, place, scale, and judgment in ways
that cannot be replaced by fluent text generation alone.
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Pakumena M.JI., ajicun U.T., ZKanaesa M.b., KymapoexyJni C.
TEOT'PA®UAJIBIK B1JIIM BEPYIHAEI'I CHATGPT: APTYMEHTALWA MEH
AHAJIMTUKAJIBIK OMJIAY 1Bl IAMBITY QJIEYETIHE IIOJTY

Anparna. ChatGPT-TiH XbIigaM Tapaaybl TEHEPATHBTI KacaH/Ibl WHTEIICKTIHI albICTAFbI
TEXHOJIOTHSUTBIK MYMKIHIOIK €MeC, MEKTENTeri OKBITY NpPaKTHUKACHIHBIH HAaKThl MoceleciHe
aifHangpIpasl. ['eorpadust Oinim Oepyinnme Oy e3repic epekiie MaHBI3Abl, OWTKEeHI reorpadus moHi
OKYyIIbIIapAaH KEHICTIKTIK 3aHABUIBIKTApABI TYCIHIIPYAl, 9PTYpl MacIuTaOTapAbl CabICTHIPY B,
nonenaepai OaranayAbl XoHE TaOMFHU-ONICYMETTIK YAEpICTep Typaslbl TYKbIPHIMIApPABI HeTi3aeyi
tanan ereni. byr mony makanaceiiaa ChatGPT, ceiHm oitnay, apryMeHTanus skoHe reorpadusHbl
OKBITY Macesenepi OOMBIHIIIA COHFBI 3epTTEYJIep TalAaHbIl, OKYIIbUIAPAbIH apryMEHTAIMSUTBIK XKOHE
AQHAJUTUKANBIK OWJIAybIH JaMbITyFa OaFbITTajfaH CBHIHBINTA KOJAAaHY OIiCTEMeCi YCBHIHBLIABI.
Kapacteippuiran  onebuerrep ChatGPT-tiH KypbUIBIMIANFaH, 3epTTEYre HEri3[CNreH OKBITY
XKaraiblHAa KOJJAHBUIFAaH Ke3le OKY HOTIDKENIEpPiH, OKYIIbUIAPABIH OEJICEHIUNIrH XKoHE JKOFaphl
JCHTelJIl Oy AbIH KeiOip KeIpJIapbIH KOJIal anaTeiHBIH KepceeTeni. COHBIMEH Kartap, 3epTTeyiiepae
Oipkartap ToyeKenJep Je aHbIKTaJIFaH: JKaJlFaH HeMmece oiaH mbiFapeiirad akmnapar (hallucination),
KEPTUTIKTI KOHTEKCT Typayibl JQJNCI3 MOIIMETTEp, ACPEKKO3IepAi OaralayablH OJICI3MIrT KOHE
Ma3MyYHBI YCTIipT, Oipak TUIIIK )KaFbIHaH CEHIMI XKayanTapra mamajad Teic cyiieHy. Ocbl Tangaynap
HeTi3iH1e Makanaaa reorpadus cabarblHa apHaIFaH alThl KE3€HHEH TYPAThIH 9iCTEME YChIHBLIAIbI:
MOceeH1 aHBIKTay, KOHTEKCTIK cypay Kypy, JoJeNAepal TeKcepy, TYpili Ke3KapacTapbl CaabICThIPY,
Kapcel Jonengepi 0ap apryMeHT KYpacThlpy JKoHE pe(dieKcuBTi KaiiTa Kapay. ABTOpABIH
naiibivaaysiaiia, ChatGPT moHxik oinayablH OpHBIH OacaThlH Kypal eMec, KepiciHiue reorpadus
cabaFbIHA CBIH TYPFBICBIHAH TalJlay, CAIBICTHIPY XKOHE JAJIere HeTi3eNTeH MiKipTaaacTsl JaMbITyFa
apHaJIFaH KOJAay Kypaibl OOTyBI THIC.

Kint ce3nep: ChatGPT, reorpadusHbl OKBITY, apryMEHTAlus, aHAIMTUKAJIBIK Oijay,
TeHEpaTHBTI )KacaH/Ibl MHTEIJIEKT, CBIHH Oijiay.

Pakumena M./, ajicun U.T., ZKanaesa M.b., Kymapo6exyuni C.
CHATGPT BTEOT'PA®UYECKOM OBPA30BAHUMN: OB30P NIOTEHUUAJIA 1J15
PA3BUTUA APTYMEHTALIUU U AHAJIMTUYECKOI'O MBILIJIEHUA

AunHoramusi. Beictpoe  pacmpoctpanenne  ChatGPT  mpeBpatwino — reHepaTHBHBIN
MCKYCCTBCHHBIN MHTEIUICKT U3 OTAAJIEHHON TEXHOJIOTHIECKOI MEPCIIEKTHBEI B TPAKTHYESCKUIA BOIIPOC
HIKOJIbHOTO 00y4eHus. B reorpadguyeckoM 00pa3oBaHWM 3TOT COBHI OCOOCHHO BaXKEH, MOCKOJIBKY
u3y4eHue reorpapuu TpeOyeT OT ydJaluxcss MHTEPIpPETaluy IPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEH,
CpaBHEHHS pa3MYHBIX MacmTaOOB, OICHKH [O0Ka3aTelbCTB M OOOCHOBAaHHS YTBEPXKACHUIH O
NPUPOIHBIX M COLHMAIBbHO-DKOJIIOTMYECKHX mporeccax. JlaHHas o030pHas cTaths o0000maeT
COBpeMEHHEbIE rccnenoBanus, nocsméHubie ChatGPT, kpuTHueckoMy MBIIUICHHIO, apryMEHTAIUU U
NperoiaBaHuIo Teorpaduu, U mpearaeT METOIOIOTHI0 UCTIONB30BaHUS JaHHOTO WHCTPYMEHTAa B
y4eOHOM TIpolecce, HalpaBJICHHYIO Ha Pa3BUTHE apTyMEHTAIMOHHOTO M aHATMTUYECKOTO MBILIUICHUS
yyammxcs. AHaJIM3 JUTEpaTypsl mokasbiBaet, uto ChatGPT MoxeT crmocoOCTBOBAaTH MOBBIIICHHIO
y4eOHBIX pPe3yJIbTaToB, BOBJICYEHHOCTH YYAIMXCS U Pa3BHTHIO HEKOTOPBIX ACIEKTOB MBIIUICHUS
BBICOKOTO YPOBHSI, OCOOCHHO TIIpH €r0 WCIOJb30BAHUM B paMKaX CTPYKTypHPOBAaHHOTO
UCCIIEIOBATENICKOTO 00yUeHHs. B TO ke BpeMs MCCIEIOBaHUS YKa3bIBAIOT Ha PsJ CYIICCTBEHHBIX
pPHCKOB, BKIIOYas TreHepauuto HenocroBepHoil wuHdopmanuu (hallucinations), nerounoctn B
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JIOKaIbHBIX 3HAHUSX, cIa0yl0 OLEHKY MCTOYHMKOB M YPE3MEPHYIO 3aBHCUMOCTH OT CTUJIMCTHYECKU
yOeAuTeNbHBIX, HO aHAJIMTUYECKH MOBEPXHOCTHHIX OTBETOB. Ha ocHOBe mpoBeA€HHOrO aHaM3a B
cTaThbe IpemIaraertcss IMIeCTHCTyNeHdYaTas MeETOOWKa IIPOBEICHUS  YPOKOB  reorpaduu:
¢dopmynupoBaHue MPOOIEMBI, KOHTEKCTyanbHOE (OPMUPOBAHUE 3aIIpOCca, MPOBEPKa JOKA3aTEIbCTB,
COIOCTABJICHUE PA3JIMYHBIX TOYEK 3PEHHs], IIOCTPOEHHE apryMeHTa ¢ y4€TOM KOHTPapryMEHTOB M
pediexcuBHOE TIepecMoTpeHue BeIBOAOB. [loguépkuBaercs, yro ChatGPT He moikeH BBICTYNATh
3aMEHON MUCHUIUIMHAPHOTO MBIIUICHHS, a JOJDKEH HCIOJB30BaThCsl KaK MHCTPYMEHT MOAICPIKKU
KPUTUYECKOTO aHallM3a, CPaBHEHUs U OOCY>KACHUS, OCHOBAaHHOTO Ha JIOKa3aTeJbCTBAX, B MpoIlecce
00y4eHus reorpapuu.

KmoueBbie caoBa: ChatGPT, reorpapuueckoe  oOpazoBaHWe, apryMeHTaLus,
AQHAJMTUYECKOE MBIIIJICHNE, TeHEPAaTUBHBIN NCKYCCTBEHHBIH HHTEIUIEKT, KPUTHUECKOE MBIIIUICHHE.
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