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However, clear methodological mechanisms
for the systematic organization of STEAM-
based interdisciplinary integration in
geography lessons have not yet been
sufficiently developed. Therefore, this article
highlights the methodological foundations of
applying the STEAM approach in geography
education, the stages of its use in the lesson
process, and the criteria for designing
educational tasks.
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MAQOLA HAQIDA

Kalit so‘zlar: STEAM yondashuvi,
geografiya ta’limi, fanlararo integratsiya,
kompetensiyaviy ta’lim, GIS, loyiha metodi,
ekologik ta’lim.

Annotatsiya: Ushbu magolada
geografiya ta’limida STEAM yondashuvi
asosida fanlararo integratsiyani tashkil
etishning metodik imkoniyatlari tahlil gilinadi.

O‘zbekiston ta’lim tizimida
kompetensiyaviy yondashuv, raqamli ta’lim va
amaliyotga yo‘naltirilgan o‘qitishga tobora

ko‘proq  e’tibor  garatilmoqda.  Biroq
geografiya darslarida STEAM asosidagi
fanlararo  integratsiyani  tizimli  tashkil

etishning anig metodik mexanizmlari hali
yetarli darajada ishlab chigilmagan. Shu
sababli, maqolada geografiya ta’limida
STEAM yondashuvini qo‘llashning
metodologik asoslari, uni dars jarayonida
qo‘llash  bosqgichlari  hamda  ta’limiy
topshiriglarni loyihalash mezonlari yoritilgan.

METOJ0JIOTUSI OPTAHM3ALIMY MEKINCHOUIIIMHAPHOI UHTETPALIMM B
TEOTPA®UUYECKOM OBPA3OBAHUU HA OCHOBE STEAM-TIOJIXOJA

Cypaiié Aodycanomosna Xaiioapoea
Hoyenm xageopwr ceocpaghuu JSSPU
IDicuzak, Yzbexucman

Hunygap Ipkunosa

Cmyoenmxka nanpaenenus «I eoepagus u ocnoswi skonomuyeckux sHanuiy JSPU

Jrcuzax, V3bexucman

O CTATBE

KaoueBbie caoBa: STEAM-moagxon,
reorpaguyeckoe oOpa3oBaHue,
MEXIUCHUTUTMHAPHAS WHTETpaIus,
KOMIIETEHTHOCTHOe  oOpazoBanue, [UC,
METO/I MIPOEKTOB, 9KOJIOTHYECKOE
oOpa3oBaHHe.

AHHOTAIIHA: B JTAaHHOM CTaThe
AHATM3UPYIOTCS METOJUYECKHE BO3MOKHOCTH
OpraHu3alu MEXAUCIUTIITMHAPHON
WHTETpaIy B reorpaduyeckoM 00pa3oBaHUU
Ha ocHoBe STEAM-nmogxona.

B cucreme o6pazoBanus Y30ekucTtaHa
BCE OoJbIIce BHHUMAaHHE yaAeNsieTcst
KOMIIETEHTHOCTHOMY TIOJIXO1y, IU(POBOMY
00pa3oBaHHIO u MPaKTUKO-
OPUEHTHPOBAHHOMY  00yueHutoo. OmgHaKo
YETKHE METOIUYCCKHE MEXaHHU3MbI
CUCTEMHOMN Opra"u3arnuu
MEXIUCHUIIIIMHAPHON UHTETpallii Ha OCHOBE
STEAM nHa ypokax reorpapuu 10
HaCTOSIIIETO BPEMEHU pa3paboTaHbl
HEAOCTATOYHO. B CBSI3M C JTUM B CTaThe
OCBCHIAIOTCS  MCTOHOJOTHYCCKHUE  OCHOBBI
MPUMEHEHHUS STEAM-noaxona B
reorpaduueckoM 0oOpa3oBaHUM, 3Talbl €ro
WCTIOJIB30BaHMsI B y9€OHOM MPOIIECCE, a TAKKE
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KpUTEpUU MPOEKTUPOBAHUS y4eOHBIX
3aJaHuN.

In modern education, the value of the knowledge acquired by a learner is determined not
only by their ability to remember it, but also by their ability to apply it in different situations,
analyze evidence and numerical data, identify the causes of problems, and propose solutions.
Therefore, alongside teaching subjects separately, revealing their meaningful interconnections is
becoming an important methodological task for contemporary geography education.

Geography is inherently integrative in its content: it studies phenomena such as the Earth’s
crust, climate, water, soil, population, economy, transport, ecology, and territorial development in
their interrelation. For example, when explaining climate change, the laws of physics, the
composition of gases in the atmosphere, the state of biological systems, the impact of economic
activity, and statistical indicators are analyzed together. Thus, an interdisciplinary approach in
geography lessons is not an external addition, but a necessity arising from the very nature of the
subject.

The STEAM approach strengthens precisely this opportunity in geography education. The
Science component serves to provide a scientific explanation of natural processes; Technology
supports the use of digital maps and GIS tools; Engineering helps develop practical projects for
problematic situations; Arts enables the expression of ideas through maps, infographics, and visual
interpretation; and Mathematics supports statistical calculations, tables, diagrams, and modeling.

In research on STEAM education, interdisciplinary connection is interpreted as an important
factor that ensures learners’ holistic understanding of knowledge and their ability to transfer it into
practical activity. G. Yakman interprets STEAM as an integrated system of science, technology,
engineering, arts, and mathematics. R. Bybee emphasizes the special role of the STEM/STEAM
approach in developing twenty-first-century skills. T. Kelley and J. Knowles substantiate that
problem situations, project-based activity, and practical outcomes occupy a central place in
integrated STEM education.

In views on integrated curricula, it is also emphasized that the main goal is not to combine
content artificially, but to unite it around a common problem, phenomenon, or project. This
approach is especially suitable for geography education: topics such as environmental security,
urbanization, water resources, climate change, transport systems, and territorial development
cannot be fully explained within the framework of a single subject. They require study at the
intersection of natural, social, economic, and technological factors.

Local pedagogical literature discusses issues related to innovative educational technologies,
the competency-based approach, and the modernization of geography education. Nevertheless, the

step-by-step application of STEAM components in geography lessons, the interdisciplinary design
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of tasks, and the determination of assessment criteria still require separate methodological
research.

In geography lessons, the STEAM approach should not be limited to naming each
component separately. Its effectiveness depends on how these components are connected with the
lesson objectives and learning activities. For example, in the topic of “Climate Change,” learners
analyze temperature indicators, construct graphs, identify cause-and-effect chains, create a
territorial risk map, and propose adaptation measures. In this process, elements of mathematics,
physics, ecology, technology, and design are integrated into a single learning process.

Table 1

Application of STEAM Components in Geography Education

STEAM Content in -
Component | Geography Lessons Learner Activity Expected Outcome
Climate, biosphere, Observation, explaining o
. : cause-and-effect Scientific thinking and
Science soil, water, natural : . - X .
relationships, providing|lenvironmental literacy
resources .
evidence
GIS, electronic maps, _Creatlng_ maps, searchm_g fo_r Digital . and
Technology ; information, and presenting it|icartographic
online databases .
digitally competence
: : Designing prqcthal Proposing a model,|| Ability to  solve
Engineering |solutions for territorial : oo
prototype, or project problem situations
problems
Map de§|gn, Presenting information in an Creative thinking and
Arts infographics,  visualllaesthetic and understandable L
. communication
storytelling form
Statistics, Calculating. creating arahs Analytical thinking
Mathematics |percentages,  ratios, ating, 9 9rapns: o evidence-based
) . comparing .
diagrams, forecasting reasoning

When organizing a STEAM-based geography lesson, the first priority is not to select a topic,
but to identify a problem. The problem should be understandable for learners and have territorial
relevance. For example, questions such as “How can the efficiency of water use in the local area
be improved?”, “What factors influence the greenhouse effect in cities?”, and “How does
population density affect the transport network?” direct the lesson toward inquiry-based activity.

At the second stage, the problem is connected with STEAM components. Learners
scientifically explain natural processes, calculate statistical data, create maps or diagrams, design
solutions, and defend their results in a visual form. In such a lesson, the teacher does not act merely
as a provider of ready-made information, but performs the role of a methodological organizer who
guides learning activities, clarifies questions, and defines assessment criteria.

At the third stage, the result is assessed. Assessment should focus not only on the final
answer, but also on the validity of evidence, the quality of data use, the accuracy of maps or
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diagrams, cooperation within the group, and the practical significance of the proposed solution. In
this way, the geography lesson is directed not toward reproducing knowledge, but toward making
decisions based on knowledge.

In geography education, the STEAM approach can be effectively implemented through the
following types of tasks:

« analyzing a local environmental problem based on a cause-and-effect chain;

* creating tables and diagrams based on climate indicators;

« assessing the efficiency of natural resource use according to economic and environmental
criteria;

* creating a thematic map of a specific area using GIS or electronic mapping tools;

« developing a small-scale project on water, waste, green spaces, or transport problems;

* presenting data in the form of an infographic and defending the proposed solution with
evidence.

Such tasks develop learners’ ability to connect geographical knowledge with the content of
other subjects, express ideas based on numbers and maps, process information obtained from
different sources, and justify their own solutions. Most importantly, the task should be directly
related to the topic, have a measurable outcome, and require learners to make independent
decisions.

Analysis shows that the main advantage of applying the STEAM approach in geography
education is that it turns interdisciplinary connections into an internal part of the lesson content.
In the traditional approach, learners often master the topic through theoretical definitions. In
STEAM-based integration, however, the topic is enriched with observation, calculation, mapping,
designing, and presentation. As a result, learners understand a geographical process not in a one-
sided way, but as a unity of various factors.

At the same time, there are certain methodological limitations in introducing the STEAM
approach. In particular, not all topics can be adapted to the STEAM format at the same level; the
teacher is required to have a solid understanding of digital tools, the project method, and
assessment criteria; and in conditions of limited lesson time, it is necessary to determine the scope
of tasks correctly. Therefore, the STEAM approach becomes effective only when it is applied not
as a separate activity, but in harmony with the topic, objective, tools, and assessment.

In the context of Uzbekistan, it is especially important to enrich this approach with local
geographical materials. For example, topics such as the transport system, economy, and climatic
risks provide opportunities to create integrative tasks that are familiar to learners and have practical

significance.
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In conclusion, organizing interdisciplinary integration in geography education based on the
STEAM approach serves to develop learners’ knowledge in a systematic, practical, and evidence-
based way. The integrative nature of geography creates broad methodological opportunities for
applying this approach. In particular, topics such as environmental problems, climate change, the
use of natural resources, urbanization, and territorial development are among the most suitable
themes for STEAM-based teaching.
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