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HISTORY OF DEVELOPMENT OF EDUCATION AND TEACHING IN AZERBAIJAN

Abstract.

Education and science play a fundamental role in the development of societies. Education enables individuals
to acquire knowledge and skills, thereby supporting social progress and cultural development. Throughout history,
the concept of education has changed according to the needs of societies and has been implemented in different
forms in every period. In Azerbaijan, the tradition of education dates back to ancient times, where writing, math-
ematics, and religious education developed in states such as Manna, Atropatena, and Caucasian Albania. During
the Middle Ages, under the influence of Islamic culture, madrasas became widespread, scientists were trained,
and educational institutions were established in many cities. In the 1X century, during the Russian Empire period,
the education system changed and Russian-language schools became widespread. During the Azerbaijan Demo-
cratic Republic (1918-1920), national education policies were developed and the Azerbaijani language was de-
clared the official state language. In the Soviet period, education became ideologically oriented, literacy rates
increased, and higher education institutions expanded. After independence, the education system was modernized,

preserving national values while alighing with European standards.
Today, Azerbaijan’s education system is democratic, secular, and multicultural. Digitalization, technology,
and human capital have become key elements shaping modern education and its development.

Keywords: education, science, culture, school, teaching, teacher

Introduction

Education and science have always occupied a
special place in the life of every nation. Education rep-
resents the development of a nation and its connection
with its historical heritage. It is a continuous process
that advances through learning and teaching, enabling
human development and the realization of individual
potential. The history of education and learning dates
back to ancient times, and the meaning of education has
evolved throughout different historical periods. As so-
cieties developed, educational forms and methods also
transformed in accordance with the demands of the age.
One of the greatest values of education lies in the fact
that learning has no age limit; individuals continue to
learn throughout their entire lives. Education is there-
fore regarded as a timeless profession. Since ancient
times, wise thinkers and scholars have considered edu-
cation and teaching among the most valuable human
pursuits. The rapid development of the modern world
is largely the product of education. The lands reflecting
the cultural heritage of the East have consistently nur-
tured individuals who valued scientific progress. The
British orientalist William Watt emphasized that with-
out the scientific contributions of Eastern scholars, the
development of science and philosophy in Europe
would not have been possible.

In the historical life of the Azerbaijani people, ed-
ucation, upbringing, and science have been regarded as
fundamental values since ancient times. The inhabit-
ants of these lands, possessing a rich historical and cul-
tural heritage, developed traditions of literacy and writ-
ten culture from very early periods. Historical evidence

demonstrates that secular sciences flourished in Azer-
baijan from antiquity onward. Mathematical calcula-
tions and geometry were already developed in the
Manna state, founded in the I1X century BCE, and these
scientific achievements contributed to major construc-
tion projects. In ancient and early medieval Azerbaijan,
the philosophical-religious text Avesta attributed a spe-
cial role to teachers, education, and science.

Education in Ancient Azerbaijan - in the Atro-
patena region, the Pahlavi alphabet was used in schools
and educational activities. Education was primarily
conducted at home, particularly among noble families,
and children were sent to school after the age of seven.
Scientific professions of that era are listed in the histor-
ical source known as Tansar’s Letter. Individuals
above the age of sixteen received specialized education
and were trained as professionals.

Science and education also developed in Cauca-
sian Albania, located in the northern territories of Azer-
baijan, during antiquity and the early Middle Ages. The
peoples inhabiting Caucasian Albania possessed a
strong literary culture, exemplified by the Albanian al-
phabet consisting of fifty-two letters. Archaeological
excavations conducted in Mingachevir between 1948
and 1952 uncovered Albanian inscriptions dating from
the V to VII centuries, confirming the existence of writ-
ten culture and educational institutions. The discovery
of a clay tablet containing fifty-six letters represents
one of the longest known texts found within Azerbai-
jani territory. The existence of the Albanian alphabet
indicates that there were individuals who taught and
learned this script, thereby suggesting the presence of



https://doi.org/10.5281/zenodo.20700827

4 HISTORICAL SCIENCES /7 «COLLOQUIUM=JOURNAL» #15 (280), 2026

schools. Historical accounts indicate that feudal lords
entrusted their children to specific educators for in-
struction. Early Caucasian Albanian schools mainly
provided religious education. In his work History of Al-
bania (7th century), Movses Kalankatvatsi noted that
King Vachagan ordered the construction of village
schools where children were taught writing and memo-
rization. Education in these schools was mainly availa-
ble to children of aristocrats and clergy members, and
students received scholarships and daily meals. From
the 8th century onward, the Albanian alphabet was
gradually replaced by the Arabic script.

Education in the Medieval Period - Following
the fall of Caucasian Albania in 705 CE, Islam began
to spread throughout Azerbaijani territories. During
this period, education became increasingly integrated
into human development from an early age. From the
VI century onward, Muslim schools were established,
often organized under mosques. By the 10th and XI
centuries, professional teachers and instructors had
emerged. During the era of the Arab Caliphate, individ-
ual education under private scholars was widespread,
and Azerbaijani intellectuals became familiar with the
works of Greek and other classical scholars. The 9th
century marked the beginning of a Renaissance period
in Azerbaijani science and culture, extending from the
IX to the XII centuries. During this era, scholars such
as Nizami Ganjavi, Khagani Shirvani, and other intel-
lectuals emerged. Scientific and educational develop-
ment reached such a level that Azerbaijani scholar
Abulfaz Hubaysh compiled an Arabic-Persian diction-
ary in the XII century. From the XIII century onward,
education expanded considerably across Azerbaijani
cities, where numerous madrasas operated. The Mara-
gha Observatory, founded and directed for fifteen years
by Nasir al-Din al-Tusi, became one of the most signif-
icant scientific centers of the medieval world. It influ-
enced observatories in regions such as Uzbekistan and
Beijing and organized extensive educational activities.

During the medieval period, educational institu-
tions in cities such as Tabriz, Ganja, Shamakhi, and Na-
khchivan became important centers of intellectual life.
Scientific libraries were established in madrasas, and
philosophical and scientific works were translated and
taught. Institutions such as “Rab-i Rashidi,” “Shanbi
Ghazan,” and “Sultaniyya” possessed extensive educa-
tional infrastructures. The Rab-i Rashidi educational
complex in Tabriz, functioning similarly to a university
campus, accommodated approximately seven thousand
students and offered instruction in both religious and
secular sciences.

The Azerbaijani language began to take shape
more distinctly in the XIV century, and literary and ed-
ucational works increasingly appeared in the native lan-
guage. During the Safavid period, especially under
Shah Ismail I, Azerbaijani Turkish was declared the
state language and became the preferred language of
education. Shah Ismail emphasized the importance of
instruction in the mother tongue. By the XVII century,
approximately 1,200 primary schools existed in Azer-
baijan. According to the traveler Evliya Celebi, the city
of Tabriz alone contained around six hundred primary
schools.

Education during this period included not only re-
ligious instruction but also secular disciplines such as
arithmetic, philosophy, and literature. Libraries were
attached to schools, and translated works of philoso-
phers such as Aristotle were taught. Educational activ-
ities also included poetry recitations, scholarly debates,
and literary discussions.

Education in the IX and Early XX Centuries -
The XIX century witnessed significant changes in
Azerbaijani education due to the policies of the Russian
Empire. Modern district schools were established in cit-
ies such as Shusha, Sheki, Baku, Ganja, Nakhchivan,
and Shamakhi. Although these reforms introduced sec-
ular subjects such as mathematics, geography, and lan-
guage studies, they also aimed to implement Russifica-
tion policies.

Nevertheless, Azerbaijani intellectuals continued
to support national education and mother-tongue in-
struction. Educational institutions such as Russian-Ta-
tar schools emerged in Shusha and other regions. Dur-
ing this period, textbooks in Azerbaijani Turkish were
produced, and prominent cultural figures contributed to
educational development. For example, Uzeyir
Hajibeyov prepared educational materials and diction-
aries to support language learning.

Special attention was also paid to women’s educa-
tion. The first Russian-language girls’ school in Shama-
khi was opened in 1848, and by the early XX century,
girls’ schools offering vocational subjects such as car-
pet weaving and handicrafts had become more com-
mon.

Education During the Azerbaijan Democratic
Republic (1918-1920) - The establishment of the
Azerbaijan Democratic Republic marked a turning
point in the history of Azerbaijani education. One of the
first major reforms was the declaration of Azerbaijani
Turkish as the state language on 27 June 1918. The gov-
ernment initiated policies aimed at nationalizing educa-
tion and expanding mother-tongue instruction.

The Ministry of Education was established to or-
ganize and supervise educational activities. Schools
were gradually nationalized, and Azerbaijani Turkish
became compulsory in educational institutions.
Teacher-training seminars, pedagogical courses, and
new educational programs were introduced. Special at-
tention was given to women’s education and the expan-
sion of literacy.

A major achievement of this period was the estab-
lishment of Baku State University in 1919, which be-
came the first higher education institution of independ-
ent Azerbaijan. At the same time, Azerbaijani students
were sent abroad to study in countries such as Ger-
many, France, Italy, the United Kingdom, Tiirkiye, and
Russia in order to train qualified national specialists.

Education During the Soviet Period

After the Soviet occupation of Azerbaijan in 1920,
the education system underwent substantial ideological
transformation. Schools adopted programs based on
Marxist-Leninist principles, and literacy campaigns
were widely implemented. Teacher shortages were ad-
dressed through accelerated training courses and the
opening of pedagogical institutions.
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Despite ideological restrictions, the Soviet period
significantly increased literacy rates and expanded
higher education. By 1946, Azerbaijan had twenty
higher education institutions. During the postwar dec-
ades, institutions such as the Azerbaijan State Academy
of Sciences, the Foreign Languages Institute, and vari-
ous technical universities were established.

The publication of the History of Azerbaijan text-
book for secondary schools in 1960 and educational re-
forms implemented in subsequent decades contributed
to the strengthening of historical education and aca-
demic infrastructure.

Heydar Aliyev and Educational Reforms

During the leadership of Heydar Aliyev, education
became one of the central priorities of state policy. Ma-
jor investments were allocated for school construction,
educational infrastructure, and curriculum develop-
ment. Thousands of Azerbaijani students were sent to
prestigious universities throughout the Soviet Union to
receive advanced education.

Following Azerbaijan’s independence in 1991, the
country implemented extensive educational reforms. In
1998, a State Commission for Educational Reforms
was established to modernize the system. Educational
policies emphasized patriotism, modernization, and in-
tegration into international educational frameworks.

In 2002, programs were launched to improve the
material and technical infrastructure of schools, leading
to the construction of new educational institutions and
the renovation of existing ones. Azerbaijan also joined
international educational initiatives and agreements, in-
cluding the Lisbon Recognition Convention.

Contemporary Azerbaijani Education and Hu-
man Capital - Today, the Azerbaijani education sys-
tem is based on the principles of humanism, democ-
racy, equality, secularism, quality, continuity, and inte-
gration. Modern reforms emphasize digitalization, in-
novation, and student-centered learning approaches.
Azerbaijani educational institutions actively participate
in international assessment programs such as PISA,
TIMSS, and PIRLS.

The XXI century has brought rapid technological
transformation, significantly influencing educational
systems worldwide. Digital technologies, multimedia
tools, and online learning platforms have reshaped
teaching and learning processes. The so-called Genera-
tion Z and Generation Alpha have grown up in environ-
ments deeply integrated with digital technologies, lead-
ing to new educational expectations centered on inter-
activity, visual learning, and problem-solving ap-
proaches.

In contemporary Azerbaijan, the development of
human capital is regarded as a strategic national prior-
ity. The transformation of “oil capital into human capi-
tal” has become a key state objective. Ilham Aliyev em-
phasized at the VIl Global Forum of the United Nations
Alliance of Civilizations in 2016 that Azerbaijan’s goal
is to convert its natural resources into human capital
through education and innovation.

Educational reforms implemented since 1999
have focused on preparing competitive and highly qual-
ified specialists capable of meeting global standards.
Thousands of Azerbaijani students have studied abroad

under state-sponsored scholarship programs aimed at
strengthening international academic competitiveness.

Conclusion - Throughout human history, educa-
tion has served as one of the principal factors shaping
socio-cultural structures, ensuring economic develop-
ment, and strengthening state institutions. Education
has never been limited solely to the transmission of
knowledge; rather, it has functioned as a strategic insti-
tution at the center of ideological, cultural, and eco-
nomic transformation.

The history of Azerbaijani education represents a
significant example of this broader historical process.
From ancient times, the region developed rich tradi-
tions of literacy, scholarship, and intellectual activity.
During the medieval period, educational institutions
became more systematic and institutionalized under the
influence of Islamic civilization. Scientific centers such
as the Maragha Observatory and prominent intellectu-
als contributed not only to regional but also to global
scientific progress.

During the Russian Imperial and Soviet periods,
education simultaneously functioned as an instrument
of modernization and ideological influence. Neverthe-
less, Azerbaijani intellectuals consistently defended na-
tional identity, mother-tongue education, and cultural
preservation. The Azerbaijan Democratic Republic laid
the foundations for a modern national education sys-
tem, while the post-independence era introduced re-
forms aimed at modernization, digitalization, and inter-
national integration.

Today, Azerbaijan’s education system continues
to evolve in accordance with international standards
and technological advancements. Education remains
not only a mechanism for individual development but
also a vital instrument for preserving national identity,
transmitting cultural heritage, and achieving sustaina-
ble development. The future development of Azerbai-
jani education is closely linked to the strengthening of
human capital, innovation-based educational models,
and deeper integration into the global academic com-
munity.

Consequently, it can be concluded that education
and teaching in Azerbaijan have continuously devel-
oped throughout history and today meet international
standards. As a result of this historical development,
Azerbaijan has made significant contributions to world
science and culture.
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ARCHITECTURE OF AN EXPERIMENTAL ENVIRONMENT FOR TESTING DISTRIBUTED
STREAMING DATA PROCESSING SYSTEMS

Anomauis.

Y ecmammi posensidaemuvcs apximexmypa eKChepumMeHmanbHo20 cepedosuiya st mecmy8anisi po3noOLIeHux
cucmem NOMOKOBOT 0OPOOKU OAHUX, RPOAHANIZ08AHO OCHOBHI 8UMO2U D0 N0OYO08U MaKo2o cepedosuuja. Onucarno
bazamopienesy apximexmypy eKCnepumMeHmaIbHO20 cepedosunyd.

Abstract.

The article considers the architecture of an experimental environment for testing distributed data streaming
systems, analyzes the main requirements for building such an environment, and describes the multi-level architec-

ture of the experimental environment.

Knruoei cnosa: posnoodineni ingpopmayitini cucmemu, nomoxko8a obpobKa OaHux, eKCnepumeHmanibHe cepe-
dosuue, mecmyeanns cucmem, Apache Kafka, Apache Flink, konmetinepusayis, Kubernetes, monimopune cuc-
mem, macuimabo8anicms, 8i0MOBOCMIUKICb, BUCOKOHABAHMANCEH] CUCMeMU, 00POOKA OAHUX Y PeabHOMY Ydcl,

XMApPHI MEeXHONO2II.

Keywords: distributed information systems, streaming data processing, experimental environment, system
testing, Apache Kafka, Apache Flink, containerization, Kubernetes, system monitoring, scalability, fault tolerance,
high-load systems, real-time data processing, cloud technologies.

ApXiTeKTypa eKCIIepUMEHTAIBHOTO CEepeJOBHUIA
JUISL TECTYBaHHS PO3IOJIIIEHUX CHCTEM ITOTOKOBOI 00-
poOkM 1aHuX POPMYETHCS 3 ypaxyBaHHSIM OCOOIMBOC-
Tell CyJyaCHHX BHCOKOHABAHTa)XCHUX IHPOpMAIiHHIX
CHCTEM, SIKI PAILIOIOTh i3 BEJIMKUMH ITOTOKAMH JTAaHUX
y PSXUMIi peaJbHOro 4acy. Y Cy4acHHX yMOBax Taki
CHCTEMH aKTHBHO BHKOPHUCTOBYIOTHCS Y (pIHAHCOBHX
cepBicax, TEICKOMYHIKAI[IHHIUX Mepexax, MEIUIHHUX
iHpopMaliHUX CHCTeMax, CUCTEMax Bijeocnocrepe-
JKSHHSI, IHTEepHeTI peueil, TpaHCIOpPTHIN 1H(pacTpyK-
Typi Ta XMapHUX Miatpopmax. OCHOBHOIO 0COOJIMBI-
CTIO TIO/IOHNX CHCTEM € HeoOXimHICTh Oe3mepepBHOL
00poOku 3HauHMX 0OcsriB iH(opmanii 3 MiHIMab-
HHMH 3aTPUMKaMH T4 BUCOKUM PiBHEM BiJIMOBOCTIHKO-
cri [1].

Po3noaineHi cucteMu NOTOKOBOT 00OPOOKH TaHUX
3a0e3euyoTh MOXKJIMBICTD aHai3y iHpopMamiiHuX
MOTOKIB Y peajbHOMY 4aci, BAKOHAHHSI CKIIAJHUX 00-
YHCIICHb Ta OIIEPAaTHBHOTO pearyBaHHs Ha mofii. [Ipore
CKJIATHICTD apXITEKTypH TaKUX CHCTEM MOTpedye mpo-
BEJ/ICHHSI KOMIUICKCHOTO TECTYBaHHSI X NMPOJTYyKTHBHO-
CTi, MacmTaboBaHOCTi, CTAOIIBHOCTI Ta €()EeKTHBHOCTI
¢dynkiionyBannsa. Came TOMy BUHUKae HEOOXiTHICTh
CTBOPEHHS CIIEIiali30BaHOTO  E€KCIEPHUMEHTAILHOTO
CepeIOBHINA, SIKE TO3BOJISIE MOJICIIIOBATH YMOBH pPeallb-
HOI eKCIUTyaTalii CUCTeMM Ta IMPOBOAWUTH PIi3HI THITH
CKCIICPUMCHTAIBHUX JOCHIHKCHB [2].

ExcniepuMmeHTanbHe cepeioBHINE TIOBUHHO 320€3-
MeIyBaTH TEHEPAIII0 TECTOBUX IOTOKIB AHHX, MEpe-
Jady IOBIOMIICHh MK KOMITOHEHTAMH CHCTEMH, BH-
KOHAHHS PO3MOIUICHOI MOTOKOBOI 0OpOOKH, MOHITO-
pHUHT iHQpaACTPYKTYypH Ta aBTOMATH30BaHE KEPYBaHHS
pecypcamMu. BaxiamBuMH XapaKTepHUCTHKaMH TaKOTO
cepelloBHIla € MaclITabOBaHICTh, THYYKICTh KOHDIry-
pariii, maTpuMKa KOHTeHepH3aIlii Ta MOYKJIUBICTh MO-
JICTIFOBaHHSI aBapiiHUX CUTYaIiH.

OjiHI€I0 3 OCHOBHUX BHMOT JI0 €KCIIEPHMEHTAIIb-
HOTO CEpeloBHUINa € TMiATPUMKa MacmTaboBaHOCTI,
TOOTO MOKIIMBOCTI 30UTBIIICHHS KITKOCTI OOYHCITIOBA-
JILHUX BY3JIiB 6€3 CYTTE€BOTO 3HIKEHHS IPOAYKTHBHO-
cti cuctemi [3]. Lle 0co0aMBO BasKITUBO 1T BACOKOHA-
BaHTAXXEHHUX IUIaTPOpPM, Jie OOCIT IMOTOKOBUX NAaHHUX
MO’K€E 3MIHIOBATHCS JUHAMIYHO 3aJIE)KHO BiJ KIJIBKOCTI
KOpHUCTyBa4iB a00 MiAKIIOYeHHX NpHcTpoiB. Kpim
TOTO, CEepeJOBUINE MOBUHHO 3a0e3MeUyBaTH 130JIAIIiI0
OKpEeMHUX KOMIIOHEHTIB. J{JIs IbOr0 BUKOPHCTOBYIOTHCS
TEXHOJIOT1l KOHTelHHepu3aIlii, sKi JO3BOJSIOTH 3aIyc-
KaTH CEPBiCH HE3alIe)KHO OJIUH Bix 0THOTO. Takui mij-
XiJ1 3HAYHO CIIPOIIY€E TECTYBaHHS, OHOBJICHHS Ta Mac-
mTa0yBaHHS OKPEMUX KOMIIOHEHTIB CHCTEMH.

Baxn1Boro BUMOTOIO TaKOX € MiATPUMKA aBTOMa-
TH3alii TEeCTyBaHHSI. ABTOMAaTH30BaHE pPO3rOPTaHHS
KOMITOHEHTIB, 3aIIyCK CIICHapiiB HaBaHTa)KeHHs Ta 301p
pe3yNbTATIB J03BOJIAIOTH CKOPOTUTH Yac MPOBEJICHHS
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EKCIIEPUMEHTIB 1 MiABUINUTH €(QEKTUBHICTH OCIi-
JokeHb [4]. He MeHII BayXTMBUM € MOHITOPHHT CHC-
TeMH, KUl 3abe3nedye 30ip iHpopmarlii mpo HaBaHTa-
JKEHHSI  IIPOLIECOpa, BHKOPHCTaHHS  ONEPATUBHOI
TaM ’sITi, 3aTPAMKH TIepeAadi MOBiT0MIICHb, IIBUIKICTH
00pOOKM MOTOKIB Ta KUIBKICTh MOMMIIOK. Jl0JaTKOBO
Cepe/lOBUINE TOBHUHHO MIATPUMYBATH MOJCIFOBAHHS
BiJIMOB i aBapiiiHUX CUTYaIlil, [0 Ja€ MOXJIUBICTH OILli-
HHUTH PiBEHb BIIMOBOCTIHKOCTI pO3MOIIIEHOT CHCTEMHU.

ApXITEeKTypa eKCIIEpUMEHTAJIBHOTO CEepeJOBHUILA
3a3BUUail OymyeThcs 3a 0araTopiBHEBUM IPHHIIATIOM.
Taxuif miaxig 103BOJSAE POMOAUTHTH (PYHKIIT MiXK OK-
PEMUMH KOMIIOHEHTaMH CHCTEMH Ta 3a0€3IIEUNTH THY-
YKicTh KOH(pirypamii. OCHOBHIMH CKJIaJJOBUMH apXiTe-
KTypH € piBeHb T€Hepallii JaHuX, piBeHb Iepenadi 1mo-
BiZJOMJICHB, PiBEHb IIOTOKOBOi 0OpOOKH, piBeHBb 30€epi-
TaHHS 1aHUX, PIBEHb MOHITOPHHTY, & TAKOX PiBEHb Op-
KecTpauii Ta ynpasiiHHS. Yci i KOMIIOHEHTH B3a€MO-
JUIOTh MK COOOI0 B MEXaxX €IHMHOT PO3IMOJIIICHOI 1H-
(dpacTpykTypH.

[epmnm eTarnoM poOOTH EKCHEPUMEHTAILHOTO
CepellOBHINA € TeHepallisi TECTOBUX MOTOKIB AaHuX. Ha
IBOMY PiBHI MOJEIIOETHCS HAIXOMKCHHS ITOBiIOM-
JICHb BiJl KOPHUCTYBadiB, ceHCOpiB, loT-mpucTpois abo
iHImMAX Kepen indopMartii. J[is reHepariii HOTOKiB MO-
KyTh BUKOpUCTOBYBathcsi Apache JMeter, Locust,
Python-ckpuntn, emynsatopu loT-mpuctpoiB  ado
replay-cucremu xypuainis mojiid. Hanpuknan, y meau-
YHUX 1HQOPMAIIHHUX CHCTEMaX MOXYTh TI'CHEpyBa-
THUCSI TIOTOKH JIAHUX 13 JaTUYHMKIB CEPIICBOTO PUTMY, TE-
MIIepaTypH Tijia abo piBHS KMCHIO B KPOBI MAIli€HTIB. Y
(hiHAHCOBUX CHCTEMAax MOJICITIOIOTHCS MOTOKH OaHKIB-
CHKHX TpaH3aKIliii abo OipKOBUX OMEpariil.

OCHOBHMMH ITapaMeTpaMH TECTOBUX MOTOKIB € iH-
TCHCUBHICTh HAJXOJPKCHHS IOBIIOMIIEHB, CTPYKTYpa
JAaHHUX, PO3MIip TIOBIJJOMJICHB, YACOBi 3aTPUMKH Ta Pi-
BEHb BHITAIKOBOCTI. J{JIs1 CTBOPEHHS TIOTOKIB JaHHUX Ya-
CTO BUKOPHCTOBYIOThCS Python-ckpunry, siki aBTOMa-
THUYHO TEHEPYIOTh MOBIJOMIICHHS Ta MEPENaIOTh iX 10
Opokepa moBigomiieHb. Takuil miaXi J03BOJISIE MAKCH-
MaJIbHO HaOJIM3UTH TPOLEC TECTyBaHHS JIO PealbHUX
YMOB eKCIuTyaTaii cuctemu [5].

[Ticnst renepariii MOBIIOMIICHHS IEPEAAIOTHCS 10
Opoxepa MoBiIOMIICHb, SKUH 3a0e3Meuye aCHHXPOHHY
B33aEMO/III0 MK CepBiCaMK CUCTEMH Ta BUKOHYE Oy(e-
pu3allio MOTOKiB JaHuX. HaiimomupeHimmmu 6poke-
pamu moBinomsieHb € Apache Kafka, RabbitMQ Ta
Apache Pulsar. Cepen HUX 0COOJIMBO IOITYJISIPHHM €
Apache Kafka 3aBnsxu BUCOKIH IPOXYKTHBHOCTI, -
TPUMIII TOPU30HTAILHOTO MACIITa0yBaHHS Ta MOXKIIH-
BOCTi po0OOTH 3 BEIMKUMH MOTOKAMH JTAHUX Y PEXKHIMI
peanbHOTO yacy [6]. Kafka opranizoBye nani y Burisimi
TOIIIKIB, SKi MOXYTh OyTH PO3NOAITICHI MiX KiJTbKOMa
By3Jiamu kiactepa. OCHOBHHMH NepeBaraMu Iii€i Tex-
HOJIOT'1] € BUCOKA MPOITYCKHA 3/IaTHICTh, MIATPIMKA pe-
IJIIKaIil MOBIOMJIEHb, MACIITA00BAaHICTh Ta BiAMOBO-
CTIHKICTB.

LleHTpaNbHUM KOMIIOHEHTOM apXiTEKTYpH € pi-
BEHb IOTOKOBOI 00poOku nanmx. Came TyT BHKOHY-
10Thesl onepaii ¢inbTparii, arperauii, aHaiisy Ta Tpa-
Hcdopmauii morokis iHpopmaii. [ peanizanii moro-
KOBOI 00poOkM BuKOpUCTOBYIOTECS Apache Flink,
Apache Spark Streaming, Apache Storm a6o Kafka

Streams. Apache Flink 3abe3mnedye 00poOKy maHux i3
HU3BKOIO 3aTPUMKOIO Ta Tiarpumye stateful-oOumc-
neHHsd, Toai Kk Apache Spark Streaming opieHTOBaHMIA
Ha MIKpOIIakeTHy 0OpoOKy HaHWX 1 JoOpe iHTerpy-
€TbCs 3 ekocucTemoro Spark [7].

Ha piBHI T0oTOKOBOT 0OPOOKH MOXYTh BUKOHYBa-
THUCS 33a7a4i UIBTPAIlil TOBIOMIICHB, arperaliii cTaTH-
CTHKH, BUSBJICHHS aHOMaJIil, aHaJli3y TIOBEIIHKH KOPH-
CTyBa4iB ab0 alropuTMH MaIIMHHOTO HaByaHHs. Ha-
NIPUKIIaA, y MEIWYHUX CHCTEMax IOTOKOBa 00poOKa
MOJKE BUKOPHCTOBYBATHCS Al aBTOMATHYHOTO BHSB-
JICHHA KPUTHYHHUX CTAHIB MAII€HTIB Y PEXHUMi peajb-
HOoro dacy. Y twmoBiii apxitekrypi Apache Kafka
OTPHUMYE MOTiK NOBigoMieHb, Apache Flink Buxonye ix
00poOKy, pe3yIbTaTh 3alHUCYIOThCA A0 0a3n JaHUX, a
cucrema Grafana BimoOpakae CTaTUCTHKY Ta METPHKH
pOOOTH CHCTEMH.

[Ticnst 06poOKH pe3ynbTaTH MOBUHHI 30epiraTucs
y cHewuializoBaHUX CXOBHIIAX JaHUX. Bubip cucremu
30epiraHHs 3aJIeXKUTh BiJl TUITY iH(OpMaLii, IIBUIKOCTI
3amucy Ta BUMOT JI0 MaciuTaboBaHoCTi. [Jist bOro Mo-
XKYThb BHKOpUcTOBYBaTHCs PostgreSQL, MongoDB,
Cassandra, InfluxDB a6o Hadoop HDFS. Pemsmiitai
0a3u maHWX 3a0e3MedyIOTh HITICHICTH iH(popMarii Ta
MATPUMYIOTH ckiagHi SQL-3amuTw, Tomi sk NoSQL-
CHCTEMH Kpallle MiAX0AATh U pOOOTH 3 BETMKUMH 00-
csiraMu HecTpykTypoBaHux nmanux [8]. Time-Series
6a3zn panux, Hanpukiaza InfluxDB, edekruBHo BHKO-
PHUCTOBYIOTBCSI JJIsl 30€piraHHsi METPUK MOHITOPHHTY
Ta YaCOBHUX PIIB.

BaxMBUM eJIeMEHTOM eKCIIEpPUMEHTaILHOTO Ce-
pEeloBHUINA € CHCTEMa MOHITOPUHTY Ta aHaji3y. MoOHi-
TOPHMHT JIO3BOJISIE OLIIHIOBATH IPOJIYKTUBHICTH CHC-
TEMH, BUSIBIISAITH BY3bKi MICIISI Ta CBOEYACHO pearyBaTH
Ha mnpobmemu. I 1BOTO  BHKOPHUCTOBYIOTHCS
Prometheus, Grafana ta ELK Stack, no ckmamy sikoro
BxomiaTh  Elasticsearch, Logstash Ta  Kibana.
Prometheus BukoHnye 30ip MeTpuk, a Grafana 3abe3me-
gye IX Bi3yari3alilo y BUDILAL TpadikiB Ta iHPOpmMa-
wiitnux nadeneil. OCHOBHHMHU MapaMeTpaMud MOHITO-
PHHTY € 3aBaHTaXXCHHS IPOLEcOpa, BHKOPHCTAHHS
OIEpaTHBHOI TaM’sTi, 3aTpUMKa Mepejadi MoBiJOM-
JIeHb, HIBUAKICTH 0OPOOKHM MOTOKIB Ta KUIBKICTh TOMH-
JIOK.

Jlng aBTOMaTH30BAHOTO YIIPABIIiHHS KOMIIOHEH-
TaMH{ Cepe/IOBHINIa BUKOPHCTOBYIOTHCSI TEXHOJIOTIT KO-
HTeliHepu3alii Ta opkectpanii. Docker 3a6e3neuye i30-
JSIII0 CepBiCiB Ta CHpOIlye iX pO3ropTaHHs, a
Kubernetes BHKOpHUCTOBYETHCS Ul ABTOMAaTHYHOTO
MacmTabyBaHHs, OalaHCyBaHHs HABAaHTA)KEHHS Ta Bijl-
HOBJICHHSI CEpBiCiB Mmicis BimMOB [9]. 3aBIsKH HBOMY
MOYKHa MOJIEJIIOBATH POOOTY CYYacCHUX XMapHHX CHC-
TEM Ta TPOBOJUTH MACIITa0HI €KCIIEPUMEHTH B YMO-
Bax, MaKCUMaJbHO HAOJMKEHUX J0 peajbHoi iH(pa-
CTPYKTYpH.

ExcniepuMmeHTanbHe cepefoBUIe MOBUHHO IiIT-
pUMyBaTH pi3HI crieHapii TecTyBaHHs. HaBaHTaxyBa-
JIbHE TECTYBaHHS JJ03BOJISIE BU3HAYUTH MaKCHUMaJIbHUN
00CST IOTOKOBMX JIaHMX, SKHH 3[jaTHa 0OpOOHTH cHC-
Tema. TecTyBaHHS MacITaOOBaHOCTI BUKOPHCTOBY-
€TBCS JUIsl OLIHIOBAHHS €(QEKTUBHOCTI TOPH30HTAJIb-
HOTO PO3LIMPEHHS iHPpacTpyKTypu. TecTyBaHHS Bia-
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MOBOCTIMKOCTI Tiepeadadae MoICIIOBaHHS BiJIMOB Cep-
BepiB, BTpaTH MEPEIKEBOTO 3’ €AHAHHA a00 MepeBaHTa-
JKeHHS OpoKepiB MmoBimomiteHb. Takok BaKIIHBHM € Te-
CTYBaHHS 3aTPUMOK, SIKe 103BOJIsIE BU3HAUUTH 4ac IIe-
penavi moBiJOMJICHB, 3aTPAMKY iX 0OpOOKHM Ta IIBU-
KICTh 3aIliiCcy pe3yNbTaTiB A0 cXOBHI] JaHuX. [IpoBe-
JICHHSI TaKUX EKCIIEPUMEHTIB J1a€ MOXKJIMBICTD OLIHUTH
e(eKTUBHICTb apXiTEKTYPHU Ta BU3HAYUTH BY3bKi MiCIIs
cuctemu [10].

TakuM 4MHOM, apXiTEKTypa eKCIIEPUMEHTAILHOTO
CepelloBHINA AN TECTYBAaHHS PO3MOIIICHUX CHCTEM
MIOTOKOBOI OOpOOKM MaHWX IOBHMHHA 3a0e3IedyBaTH
MOJKJIMBICTh MOJETIOBAHHA PEabHUX YMOB (DYHKIIIO-
HyBaHHS BHCOKOHaBaHTaxeHHX distributed-cucrem.
Buxopucrannas cyqacHuX OpokepiB OBiJOMIICHbD, IIJ1a-
T(hopM TIOTOKOBOI 0OPOOKH, KOHTEHHEpHU3aIlil Ta CHc-
TEM MOHITOPUHTY J03BOJISIE CTBOPUTH €(EKTUBHE Ce-
peaoBuuie ajd MpOBEACHHSA KOMIIJICKCHUX ,HOCJ'Ii-
JokeHb. Take cepenoBuile 3a0e31e4ye IPOBEACHHS Ha-
BaHTAXyBaJIbHOT'O TE€CTYBaHH!, OI_IiHIOBaHHH Macuira-
0OBAHOCTI, aHaji3 BiIMOBOCTIMKOCTI Ta JOCIIIKEHHS
MPOAYKTHUBHOCTI MMOTOKOBUX CHCTEM Y PEKUMI pealib-
Horo yacy. OTpHMaHi pe3ynbTaTd MOXKYTb OyTH BUKO-
pHUCTaHi [UIA ONTHUMI3alii apXiTeKTypu pO3MOIIICHIX
iH(pOpMaiHHUX CHCTEM Ta ITiIBUIICHHS e()eKTUBHOCTI
iX QyHKI[IOHYBaHHI.
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OZENAASAMULTIFACTORIAL DISEASE: MODERN VIEWS ON MICROBIOME,PATHOGENESIS
AND THERAPEUTIC STRATEGIES

Abstract.

Ozena, also known as primary chronic atrophic rhinitis, is a chronic progressive disease of the nasal cavity
characterized by atrophy of the nasal mucosa and turbinate bone structures, formation of thick crusts, and the
presence of a characteristic fetid odor. Despite decades of research, the etiology and pathogenesis of ozena re-
main incompletely understood. Contemporary studies indicate that the disease has a multifactorial nature in-
volving infectious, genetic, vascular, neurotrophic, and immunological mechanisms.

Particular attention has been paid to the role of Klebsiella pneumoniae subsp. ozaenae, which is strongly
associated with impaired mucociliary clearance and chronic inflammation of the nasal mucosa. Recent investi-
gations also emphasize the importance of nasal microbiome dysbiosis and bacterial biofilm formation in main-
taining chronic inflammatory processes and progressive mucosal atrophy. This article summarizes current liter-
ature data regarding the etiology, pathogenesis, clinical manifestations, diagnostic approaches, and modern
therapeutic strategies for ozena. Special attention is given to promising treatment modalities including anti-bio-

film therapy, regenerative medicine, bacteriophage therapy, and microbiome modulation. Current evidence
highlights the necessity of a multidisciplinary approach for the effective management of patients with ozena.

Keywords: ozena, atrophic rhinitis, Klebsiella ozaenae, microbiome, mucociliary clearance, biofilms, otorhi-

nolaryngology.

Introduction

Ozena, or primary chronic atrophic rhinitis, is a se-
vere chronic disease of the upper respiratory tract char-
acterized by progressive atrophy of the nasal mucosa
and underlying turbinate bone structures, accompanied
by crust formation and a characteristic fetid odor [1].
Although the prevalence of ozena has decreased in de-
veloped countries, the disease remains an important is-
sue in modern otorhinolaryngology because of its
chronic course, therapeutic difficulties, and substantial
negative impact on patients’ quality of life [9].

Historically, the infectious theory of ozena patho-
genesis has been widely accepted, with Klebsiella
pneumoniae subsp. ozaenae considered the primary
causative microorganism [2]. However, contemporary
evidence suggests that bacterial colonization alone can-
not fully explain the complex pathogenesis of the dis-
ease. Ozena is currently regarded as a multifactorial
disorder involving infectious,

vascular, neurotrophic, genetic, and immunologi-
cal factors [3].

In recent years, increasing attention has been di-
rected toward the role of the nasal microbiome and bac-
terial biofilms in the progression of chronic inflamma-
tion and mucosal atrophy.

Etiology and Modern Concepts of Pathogenesis

The exact etiology of ozena remains uncertain.
Current evidence supports a multifactorial origin of the
disease.

Infectious Theory

The microorganism most frequently associated
with ozena is Klebsiella pneumoniae subsp. ozaenae

[1,2]. Studies have demonstrated that patients with clin-
ically confirmed ozena often exhibit colonization of the
nasal cavity with Klebsiella ozaenae alongside other
opportunistic pathogens [3].

Ferguson et al. demonstrated that Klebsiella ozae-
nae significantly impairs ciliary activity in vitro,
thereby disrupting mucociliary clearance [4]. Impaired
mucociliary transport promotes mucus retention, crust
formation, and chronic inflammation.

Additional microorganisms isolated in patients
with ozena include:

*  Pseudomonas aeruginosa,

e Proteus mirabilis;

o Staphylococcus aureus [3].

Genetic and Immunological Factors

Familial cases of ozena suggest a possible heredi-
tary predisposition [3]. Medina et al. identified immu-
nological abnormalities and signs of dominant inher-
itance in affected family members [3].

Genetic factors may influence:

* local mucosal immunity;

+ inflammatory response intensity;

+ chronicity of infection.

Some studies have also proposed autoimmune
mechanisms contributing to the disease process.

Vascular and Neurotrophic Mechanisms

Disturbances in blood supply to the nasal mucosa
play an important role in the development of atrophic
changes.

Bende demonstrated reduced mucosal blood flow
in patients with atrophic rhinitis, supporting the vascu-
lar theory of ozena pathogenesis [5].



https://doi.org/10.5281/zenodo.20700947

«COLLOQUIUM=JOURNAL» #15 (280), 2024 /

11

Chronic ischemia contributes to:

» glandular degeneration;

» epithelial thinning;

¢ reduced mucus secretion;

* progressive tissue atrophy.

Neurotrophic disturbances additionally impair tis-
sue regeneration and maintain chronic disease progres-
sion.

The Role of the Nasal Microbiome and Biofilms

Modern studies increasingly associate ozena with
dysbiosis of the nasal microbiome. Under physiological
conditions, the nasal cavity contains a balanced ecosys-
tem of commensal microorganisms that maintain local
immune homeostasis and colonization resistance.

In ozena, there is:

* depletion of normal microbiota;

» predominance of pathogenic bacteria;

» formation of bacterial biofilms.

Biofilms protect microorganisms from antibiotics
and immune defense mechanisms, thereby maintaining
persistent inflammation [1].

Consequently, modern therapeutic approaches in-
creasingly focus not only on pathogen eradication but
also on restoration of normal microbial balance within
the nasal cavity.

Clinical Manifestations

The major clinical manifestations of ozena in-
clude:

* nasal dryness;

e formation of thick crusts;

» fetid nasal odor;

*  hyposmia or anosmia;

¢ nasal obstruction;

* recurrent epistaxis [1].

Anterior rhinoscopy typically reveals:

¢ widened nasal cavities;

* pale atrophic mucosa;

e greenish-gray crusts;

* reduced turbinate size.

In severe cases, the pathological process may ex-
tend to the nasopharynx, larynx, and trachea.

Diagnosis

The diagnosis of ozena is based on:

* clinical presentation;

» rhinoscopic findings;

* bacteriological examination;

* computed tomography of the paranasal si-
nuses.

Bacteriological culture may identify Klebsiella
ozaenae and determine antimicrobial susceptibility [7].

Computed tomography is useful for evaluating the
degree of mucosal and bony atrophy as well as exclud-
ing alternative pathological conditions.

Differential diagnosis should include:

¢ rhinoscleroma;

* secondary atrophic rhinitis;

« granulomatosis with polyangiitis;

» syphilitic lesions of the nasal cavity [6].

Modern Therapeutic Strategies

Treatment of ozena remains challenging and re-
quires a comprehensive multidisciplinary approach.

Conservative Therapy

The cornerstone of treatment is regular cleansing
and humidification of the nasal cavity [9].

Commonly used therapies include:

* isotonic saline irrigations;

e alkaline inhalations;

+ oil-based nasal preparations;

* topical antiseptics.

Antibacterial therapy is primarily aimed at sup-
pressing Klebsiella ozaenae. Clinical studies have
demonstrated beneficial effects of prolonged ciproflox-
acin therapy combined with nasal irrigation [9].

Surgical Treatment

Surgical interventions are reserved for severe or re-
fractory cases and aim to:

* reduce nasal cavity volume;

* improve mucosal humidification;

* decrease crust formation. Procedures may in-

+ autologous cartilage implantation;
+ synthetic implants;
+ lateral wall medialization techniques.

Emerging Therapeutic Approaches

Recent investigations have focused on innovative
therapeutic modalities such as:

+ anti-biofilm therapy;

* Dbacteriophage therapy;

* regenerative medicine;

¢ local immunomodulation.

Sharipov et al. reported favorable outcomes using
helium- neon laser therapy combined with polyvalent
Klebsiellabacteriophage treatment in patients with
atrophic rhinitis [10].

Microbiome modulation aimed at restoring colo-
nization resistance is also considered a promising future
direction.

Conclusions

Ozena is a complex multifactorial disease involv-
ing infectious, vascular, immunological, neurotrophic,
and genetic mechanisms. Current evidence supports the
important role of Klebsiella pneumoniae subsp. ozae-
nae, impaired mucociliary clearance, and microbiome
dysbiosis in the pathogenesis of chronic atrophic rhini-
tis.

Despite significant progress in understanding the
disease, effective treatment remains challenging. The
most promising therapeutic strategy appears to be a
comprehensive approach combining antibacterial ther-
apy, local mucosal care, and modern regenerative tech-
niques.
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Abstract.

The article presents the results of assessing oral fluid microcrystallization in 6-year-old children with early
eruption of permanent teeth during the application of a therapeutic and preventive complex. It was shown that the
proposed measures contributed to a transition from the predominance of type Il microcrystallization to the
dominance of type | and ensured a stable improvement in the mineralizing potential of oral fluid during two years

of follow-up.
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Relevance. Oral fluid is not only a medium that
moistens the tissues of the oral cavity but also an active
biological system on which the stability of enamel after
tooth eruption largely depends. It participates in the
regulation of the acid-base balance, provides mineral
components to the enamel surface, influences
demineralization and remineralization processes, and
supports local protective reactions. In children, these
mechanisms are of particular importance because
newly erupted permanent teeth undergo posteruptive
maturation, while their hard tissues have not yet
acquired full resistance to cariogenic factors [1, pp. 72-
80; 2, pp. 2487-2492].

For an indirect assessment of the mineralizing
properties of oral fluid, it is appropriate to use the indi-
cator of its microcrystallization. After a droplet dries, a
characteristic crystallographic pattern is formed, re-
flecting the interaction of the inorganic and organic
components of saliva, the concentration of mineral
ions, buffering capacity, and the general state of local
homeostasis. Therefore, analysis of the type of crystal
formation may be considered an additional laboratory
criterion for detecting unfavorable conditions in the
oral cavity, particularly in children with disorders of
tooth eruption timing [2, p. 2488; 3, pp. 102-106].

In dental practice and scientific research, determi-
nation of the microcrystallization type according to the
methodological principles of P. A. Leus is widely used;
these principles have subsequently been applied in
Ukrainian and English-language studies. The assess-
ment is based on the morphology of the crystalline pat-
tern: type | is characterized by distinct, well-organized
crystal-prismatic structures; type 11 reflects an interme-
diate variant with less ordered elements; type Il is
manifested by a predominance of small, chaotically ar-
ranged, or irregularly formed crystals. This gradation
makes it possible to make an approximate judgment
about the favorability of conditions for mineral ex-
change between oral fluid and tooth enamel [3, pp. 102-
106; 4, pp. 172-182; 5, pp. 374-378].

The study of microcrystallization is especially im-
portant in children with early eruption of permanent
teeth because the hard tissues of such teeth are exposed
earlier to microbial biofilm load, dietary acids, and pH
fluctuations. Under these conditions, prevention should
be aimed not only at controlling dental plaque but also
at creating conditions for complete mineral maturation
of enamel. Dynamic monitoring of the microcrystalli-
zation type makes it possible to assess how stably a
therapeutic and preventive complex affects the miner-
alizing potential of oral fluid [2, pp. 2487-2492; 3, pp.
102-106].

The aim of the study was to assess the dynamics
of the level of oral fluid microcrystallization in children
with early tooth eruption during the application of a
therapeutic and preventive complex.

Materials and methods. To evaluate the
effectiveness of the therapeutic and preventive complex
in children with early tooth eruption, 60 children aged
6 years, who had at least 8 erupted permanent teeth,
were selected. The children were divided into a
comparison group and a main group, with 30
participants in each group. The examination was
carried out at the clinical base of the Department of
Therapeutic and Pediatric Dentistry of Odesa National
Medical University and at the Department of
Epidemiology and Prevention of Major Dental
Diseases, Pediatric Dentistry and Orthodontics of the
State Institution “Institute of Dentistry and
Maxillofacial Surgery of the National Academy of
Medical Sciences of Ukraine”.

The examination data were recorded in pediatric
oral examination charts developed at the Pediatric
Dentistry Department of the State Institution “Institute
of Dentistry and Maxillofacial Surgery of the National
Academy of Medical Sciences of Ukraine”. The
therapeutic and preventive complex for children with
early tooth eruption included basic therapy and three
consecutive stages of local and general preventive
intervention.
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Oral fluid microcrystallization was assessed ac-
cording to the methodological approaches of P. A.
Leus, adapted for dental studies in children. The mate-
rial was obtained under standardized conditions: not
earlier than 2 hours after food intake or oral hygiene
procedures. Unstimulated oral fluid was used for the
study and was collected from the floor of the oral cavity
with a sterile pipette. Three separate preparations were
made from each sample: droplets were transferred onto
a clean glass slide and left to dry naturally at room tem-
perature without additional heating. After the formation

of a dry crystallographic pattern, the preparations were
examined under a microscope at low magnification.
The microcrystallization type was determined by the
degree of ordering, size, and shape of the crystalline
structures: type | corresponded to high mineralizing po-
tential, type Il was interpreted as intermediate, and type
111 was considered a sign of reduced mineralizing prop-
erties of oral fluid [2, p. 2488; 3, pp. 102-106; 4, pp.
172-182].

Table 1
Therapeutic and preventive complex for children with early tooth eruption
Stage Duration Measures
Basic At the beginning of Professional oral hygiene, oral cavity sanitation, and instruction in per-
therapy observation sonal oral hygiene skills
Stage | 20 days Applications of Calcit gel; too_th brushing with Splat Professional Bio-
calcium toothpaste
Stage 1| The following 20 Applications of Biotrit-Denta gel; oral administration of Biotrit-Denta;
9 days tooth brushing with Sensodyne Pronamel for Kids toothpaste
After completion of Treatment of teeth with the Ftorcalcit-E deep fluoridation system; repe-
Stage 111 - ;
Stage 11 tition of the complex twice a year

Results of the study. Analysis of the level of oral
fluid microcrystallization in children with early tooth
eruption during preventive measures indicates positive
dynamics in the main group. At the initial stage, type
111 microcrystallization predominated in children of the
main group, which characterizes a low mineralizing
potential of oral fluid and less favorable conditions for
maintaining mineral balance in the oral cavity. After the
preventive measures, already after 6 months, a sharp
increase in the proportion of children with type |
microcrystallization and the complete disappearance of
type 1 were observed.

In the comparison group, certain changes in mi-
crocrystallization indicators were also observed; how-
ever, they were less pronounced and unstable. At base-
line, as in the main group, type 111 microcrystallization
predominated, indicating a reduced mineralizing poten-
tial of oral fluid. After 6 months, type | microcrystalli-
zation appeared in some children, but type 111 did not
disappear completely. Subsequently, after 1 year and
especially after 2 years, the proportion of children with
type Il increased again, which may indicate insuffi-
cient effectiveness of standard preventive measures or
instability of the result obtained.

Table 2
Level of oral fluid microcrystallization in children with early tooth eruption during preventive measures,
%
Group Follow-up period Type | Type ll Type Il1

Main group, n=30 Baseline 3.33 16.67 80.00
Main group, n=30 After 6 months 73.33 26.67 0

Main group, n=30 After 1 year 66.67 33.33 0

Main group, n=30 After 2 years 70.00 30.00 0
Comparison group, n=30 Baseline 0 20.00 80.00
Comparison group, n=30 After 6 months 26.67 16.67 33.33
Comparison group, n=30 After 1 year 16.67 40.00 43.33
Comparison group, n=30 After 2 years 6.67 30.00 66.67

Comparison of the dynamics between the groups
shows that the preventive measures applied in the main
group were more effective in improving the
mineralizing properties of oral fluid. The transition
from the predominance of type 1l microcrystallization
to the dominance of type | indicates normalization of
the crystal-forming ability of saliva and an increase in
its mineralizing potential.

Conclusions. The proposed therapeutic and pre-
ventive complex contributed to a stable improvement
in the level of oral fluid microcrystallization in children
with early tooth eruption. In the main group, type Il
microcrystallization was no longer detected as early as
6 months after the start of preventive measures, while

the proportion of type | remained high throughout two
years of follow-up. The results obtained substantiate
the feasibility of using the complex to increase the min-
eralizing potential of oral fluid and reduce the risk of
developing a cariogenic situation in children with early
eruption of permanent teeth.
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IMPACT OF THYROID PATHOLOGY ON FEMALE FERTILITY AND REPRODUCTION: A CLINI-
CAL CASE

Resume.

The effects of thyroid dysfunctions—specifically primary and secondary hypothyroidism, Graves' disease,
and functional autonomy—on female reproductive health are reviewed. Furthermore, a specific clinical case is
presented, illustrating how secondary hypothyroidism secondary to adrenal pathology can impact fertility.

The purpose of the study. To review the literature on the manifestations of reproductive function disorders
and the assessment of thyroid status in women of reproductive age.

Research results. In the case of thyroid hormone deficiency, there is a decrease in the gonadotropic function
of the pituitary with the development of hyperprolactinemia and luteal phase insufficiency of the menstrual cycle.
A reduction in the synthesis of sex steroid-binding globulin increases the level of free T4, which can cause symp-
toms similar to polycystic ovary syndrome. Hypothyroidism is a common cause of female infertility. In hyperthy-
roidism, women experience hyperestrogenism, leading to a reduction in follicle-stimulating hormone levels. Pro-
gesterone levels remain low due to reduced ovarian tissue sensitivity to luteinizing hormone in the context of
follicle-stimulating hormone deficiency. Pregnancy is possible in women with Graves' disease, but its course, in
the absence of adequate treatment, is characterized by spontaneous miscarriage in 70% of patients.

In primary hypothyroidism, the decreased production of thyroid hormones leads to increased secretion of
thyroliberin, which further stimulates prolactin secretion, helping to explain the genesis of galactorrhea. It also
reduces progesterone secretion by the ovaries. This results in the development of opsomenorrhea, amenorrhea,

and infertility.

One of the causes of central hypothyroidism may be adrenal-origin hyperandrogenism. Since hyperandro-
genism blocks TSH secretion, the level of thyroid hormones in the blood decreases. Thyroliberin is activated,

leading to the disruption of reproductive function.

Keywords: hypothyroidism, hyperthyroidism, thyroliberin, hyperandrogenism, infertility.

Introduction. It is well known that thyroid dis-
eases (TD) accompanied by thyroid dysfunction can
lead to menstrual cycle (MC) disorders, decreased fer-
tility, pregnancy loss, and fetal development pathology.
Pathological processes in the thyroid gland that are as-
sociated with changes in the production of thyroid hor-
mones (T3 and T4) affect the hormonal profile param-
eters in women, altering the balance of neuroendocrine
mediators and resulting in the development of repro-
ductive dysfunction [1, 2]. Antibodies to the thyroid
gland are present in 5-10% of women, which may be
one of the causes of infertility. Antithyroid antibodies
may also be markers of generalized autoimmune dys-
function in the body, ultimately leading to pregnancy
loss.

In regions with moderate iodine deficiency, thy-
roid pathology reflects the final stage of the pathomor-
phosis of iodine deficiency diseases, particularly mul-
tinodular toxic goiter as the extreme manifestation of
thyroid functional autonomy [3].

In women with thyroid hormone deficiency, there
is a reduction in the gonadotropic function of the pitui-
tary gland, leading to hyperprolactinemia and luteal
phase insufficiency in the menstrual cycle (MC). Due
to the decreased synthesis of sex steroid-binding glob-
ulin (SSBG), the level of free T4 increases, which can

cause symptoms similar to those seen in polycystic
ovary syndrome (PCOS). Hypothyroidism is tradition-
ally considered a common cause of female infertility.
In hyperthyroidism, women experience hyperestrogen-
ism, which, through a feedback mechanism, leads to a
decrease in the concentration of follicle-stimulating
hormone (FSH). The level of progesterone remains
quite low due to the decreased sensitivity of ovarian tis-
sues to luteinizing hormone (LH) under conditions of
FSH deficiency [3, 4].

It has been established that although pregnancy is
possible in women with Graves' disease, its course, in
the absence of adequate thyroid toxicosis control, is
characterized by spontaneous abortion in 70% of pa-
tients. In cases where timely detection and thyrostatic
therapy are applied, favorable pregnancy outcomes
were observed in 73%. Therefore, it is advisable to in-
clude the assessment of thyroid function in the diagnos-
tic algorithm for pregnant women and those with men-
strual cycle disorders, infertility, and pregnancy loss.

There is a well-supported opinion that thyroliberin
stimulates the synthesis of prolactin. In primary hypo-
thyroidism, a decrease in thyroid hormone production
leads to increased secretion of thyroliberin by the hy-
pothalamus, which, in addition to influencing TSH pro-
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duction, also stimulates prolactin secretion. This mech-
anism helps explain the genesis of galactorrhea. Ele-
vated prolactin levels in the blood reduce progesterone
secretion by the ovaries or, by disrupting the cyclic se-
cretion of gonadotropins, interfere with their effect on
the ovaries. This results in menstrual cycle (MC) disor-
ders, the development of oligo- and amenorrhea, and
infertility. This pathology is known in the literature as
Van Wyk-Ross Hennes syndrome [5].

One of the rare causes of central (secondary) hy-
pothyroidism may be hyperandrogenism (in our case,
adrenal genesis). Since hyperandrogenism blocks TSH
secretion [6, 7, 8], the level of thyroid hormones in the
blood decreases accordingly with lower TSH levels.
Under these conditions, thyroliberin is activated,
which, as mentioned earlier, leads to menstrual cycle
(MC) disturbances and reproductive dysfunction. This
case is presented in more detail. It is also important to
consider the general therapeutic, neurological, and gy-
necological masks of hypothyroidism [9, 10].

Clinical Case Description

Patient N., 29 years old, married for 5 years. She
complained of infertility, menstrual cycle (MC) dis-
turbances, drowsiness, decreased work capacity,
memory problems, and excessive hair growth.

Objective Examination:

Height: 165 cm, weight: 70 kg, feminine body
type. Skin slightly pigmented, hirsutism grade Il ac-
cording to the Ferriman-Gallwey scale. The thyroid
gland is not palpable. Heart rhythm is regular, pulse
72/min, blood pressure 130/80 mm Hg. Vesicular
breathing. The liver extends 1 cm below the costal mar-
gin.

Gynecological Consultation:

The breasts are infantile, no masses detected.
When pressing on the areolas, a drop of colostrum is
released from the nipples. The clitoris is hypertrophied,
the labia minora are hypoplastic. The uterus and ap-
pendages are unremarkable. Basal body temperature
shows an elongated follicular phase and shortened lu-
teal phase of the cycle.

Laboratory and
Data:

Instrumental Examination
Blood Hormones:

TSH: 0.15 mU/ml (normal 0.4-4.2)

Free T4: 0.35 ng/dl (normal 0.70-1.48)
Prolactin: 32.1 ng/ml (normal 2.58-18.12)
Free Testosterone: 12.3 ng/dl (normal < 2.0)

o Dehydroepiandrosterone sulfate (DHEA-S):
746 ug/dl (normal 95.8-511.7)

o 17-Hydroxyprogesterone:
(normal < 2.0)

e Ultrasound: Thyroid gland of normal size and
structure. Ovaries: volume up to 6 cm?, follicles at var-
ious stages of maturity. Uterus underdeveloped

e CT: Adrenal glands of normal shape, moder-
ate bilateral hyperplasia.

Diagnosis: Classic form of adrenal genital syn-
drome. Secondary hypothyroidism, moderate severity.
Primary infertility. The diagnosis was verified by the
aforementioned results of laboratory and instrumental
examinations.

O O O O e

103.9  ng/ml

Treatment: Levothyroxine 75 mcg/day for hypo-
thyroidism. Prednisolone 5 mg twice a day to correct
adrenal gland hormone function. Diane-35 (24/7 regi-
men) to reduce hirsutism. After 2.5 months of treat-
ment, galactorrhea decreased, memory improved, and
there was a trend toward normalization of the MC. On-
going monitoring of the patient continues.

Conclusions:

1. Incases of reproductive dysfunction in women
of fertile age, along with determining androgen levels
in the blood, thyroid status should be evaluated, and ap-
propriate therapy prescribed if necessary.

2. The issues discussed require further in-depth
study, as they open up fundamentally new perspectives
in the treatment of reproductive system dysfunctions in
the female body.
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INNOVATIVE PEDAGOGICAL TECHNOLOGIES IN MORAL EDUCATION: INTEGRATION OF
STEAM AND THE JAPANESE EDUCATIONAL MODEL

Abstract.

The modernization of educational systems in the twenty-first century has intensified the search for innovative
pedagogical approaches capable of ensuring not only cognitive development but also the formation of moral val-
ues, social responsibility, creativity, and critical thinking among learners. Within this context, STEAM education
and the Japanese educational model have emerged as two influential paradigms that emphasize holistic personality
development and learner-centered instruction. This article examines the theoretical and methodological founda-
tions of integrating STEAM education and Japanese educational technologies in the teaching of Moral Education
in primary schools. The study analyzes the pedagogical principles underlying both approaches, identifies their
common conceptual features, and substantiates the potential of their integration for enhancing the quality of moral
education. Particular attention is devoted to the development of an educational environment that combines inter-
disciplinary learning, practical problem-solving, value-oriented instruction, and social interaction.

AHHOTaI M.

CoBpeMeHHast MOICPHU3AIINS CUCTEMbI 00pa30BaHKs yCHIIHIA HEOOXOJUMOCTh TOMCKA HHHOBAIMOHHBIX TIC-
JarorudyeCKux TGXHOJ’IOFI/Iﬁ, CHOCO6HLIX O6eCHe‘II/ITI) HE TOJIbKO MHTCJUICKTYAJIbHOC pa3sBUTUC yUalllUXCA, HO U
q)OpMI/IpOBaHI/Ie HPaBCTBCHHBIX HeHHOCTeﬁ, COHHaHLHOﬁ OTBETCTBCHHOCTU, KPCATUBHOCTU U KPUTUYECCKOI'O MBI~
nenns. B naraOoM koHTekcTe STEAM-00pazoBanme u AMOHCKas 00pa3oBaTeIbHAS MOJICTH PACCMaTPUBAIOTCS KaK
3(1)(1)6KTI/IBHBI€ neaarorut4eCKue noaxoabl, OpuCHTUPOBAHHBIC HAa BCCCTOPOHHEC PA3BUTUC JIUMIHOCTH. B cratne uc-
CJICAYIOTCSA TCOPCTUICCKUC U MECTOJOJIOTHICCKUC OCHOBBI HHTCTPAllUN STEAM -moaxoJa U AIIOHCKHUX O6p330Ba-
TEIBHBIX TEXHOJOTHH B npenoaaBaHuu nNpeaMeTa «BocnmTanney) B HaYaJIbHOM IIIKOJIC. AHaJ'II/IBI/Ip}IIOTCiI KOHIICII-
TyaJIbHbIC OCHOBBI obeunx Moz[enef/i, BBIABIIAOTCA HUX O6H.II/IG XapaKTCPpUCTHUKU U 000CHOBBIBAETCS uenecoo6pa3-
HOCTb UX MHTETPALUU B LCIAX MOBBIIICHUA Ka4€CTBA BOCIIUTATCIIBHOTO O6pa30BaHI/Iﬂ.

Annotatsiya.

XXl asr ta’lim tizimidagi modernizatsiya jarayonlari o‘quvchilarning nafagat intellektual rivojlanishini, balki
ma’naviy-axlogiy qadriyatlarini, ijtimoiy mas’uliyatini, ijodkorligini va tangidiy fikrlash qobiliyatlarini
shakllantirishga xizmat giladigan innovatsion pedagogik texnologiyalarni izlash zaruratini kuchaytirdi. Shu nuqgtai
nazardan, STEAM ta’limi va Yapon ta’lim modeli shaxsning har tomonlama rivojlanishiga yo‘naltirilgan samarali
pedagogik yondashuvlar sifatida e’tirof etilmogda. Mazkur magolada boshlang©ich sinflarda Tarbiya fanini o‘qgit-
ishda STEAM va Yapon ta’lim texnologiyalarini integratsiyalashning nazariy hamda metodologik asoslari tadqiq
etiladi. Har ikki modelning konseptual jihatlari tahlil gilinib, ularning umumiy xususiyatlari aniglanadi hamda
tarbiyaviy ta’lim sifatini oshirishdagi imkoniyatlari ilmiy jihatdan asoslanadi.

Keywords: STEAM education, Japanese educational model, moral education, primary education, pedagogi-
cal innovation, interdisciplinary learning, values education, social responsibility.

KiroueBble cinioBa: STEAM-o6pa3oBanue, smOHCKas 00pa3oBaTe/bHAsT MOJIEIb, BOCIIUTAHNE, HAYAIBHOE
O6pa30BaHI/Ie, NneJarorn4yeCKue HHHOBalluu, MEKJIUCIUIITIMHAPHOC 06yquI/1e, HpPaBCTBEHHOEC BOCIIUTAHUE.

Kalit so‘zlar: STEAM ta’limi, Yapon ta’lim modeli, Tarbiya fani, boshlang‘ich ta’lim, innovatsion peda-
gogika, fanlararo integratsiya, ma’naviy tarbiya, ijtimoiy mas’uliyat.

Introduction

The rapid transformation of modern society has
fundamentally changed the expectations placed on ed-
ucational systems around the world. In the context of
globalization, digitalization, and the emergence of new
social and economic challenges, schools are no longer
expected to focus solely on the transmission of aca-
demic knowledge. Instead, they are increasingly re-
quired to cultivate learners who possess critical think-
ing skills, creativity, adaptability, social responsibility,
and strong moral values. These demands have encour-
aged educators and researchers to seek innovative ped-
agogical approaches capable of addressing both cogni-
tive and personal development in a balanced and effec-
tive manner.

Primary education plays a decisive role in this pro-
cess because it is during the early years of schooling
that children begin to develop their worldview, social
behavior, ethical attitudes, and learning habits. Educa-
tional experiences acquired at this stage have a long-
term influence on personality formation and future ac-
ademic success. Therefore, the search for effective
teaching methodologies that simultaneously support in-
tellectual growth and moral development has become
one of the most important priorities of contemporary
pedagogy [1,2].

In recent years, STEAM education has gained sig-
nificant international recognition as an innovative edu-
cational approach designed to prepare learners for the
challenges of the twenty-first century. By integrating
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science, technology, engineering, arts, and mathemat-
ics into a unified learning framework, STEAM pro-
motes interdisciplinary thinking, creativity, collabora-
tion, and problem-solving. Unlike traditional teaching
methods, which often isolate subjects from one another,
STEAM encourages students to explore real-world
problems through practical investigation and collabora-
tive inquiry. As a result, learners become active partic-
ipants in the construction of knowledge rather than pas-
sive recipients of information [3,4].

At the same time, the Japanese educational model
has attracted considerable attention among educational
researchers due to its ability to combine high academic
achievement with strong moral and social education.
One of the distinguishing characteristics of Japanese
schooling is the emphasis placed on character for-
mation, collective responsibility, self-discipline, re-
spect for others, and active participation in school life.
Moral education is not treated as a separate element of
schooling but rather as an integral component of the en-
tire educational process [5,6]. Through daily practices,
collaborative activities, and community-oriented learn-
ing experiences, students gradually develop values and
behaviors that contribute to their personal and social
growth.

The growing international interest in Japanese ed-
ucational practices is largely connected with their suc-
cess in fostering harmonious relationships between in-
tellectual development and moral formation. While
many educational systems focus primarily on academic
performance, Japanese schools seek to nurture respon-
sible citizens who are capable of contributing positively
to society. This orientation corresponds closely with the
objectives of moral education programs implemented
in many countries, including Uzbekistan [7,8].

Recent educational reforms in Uzbekistan have
emphasized the importance of strengthening the spir-
itual, moral, and civic development of younger genera-
tions. The introduction of the subject Tarbiya repre-
sents a significant step toward achieving these goals.
The subject is designed to promote ethical awareness,
patriotism, cultural identity, social responsibility, and
respect for universal human values. However, the suc-
cessful implementation of these objectives requires
pedagogical approaches that are capable of engaging
students actively and meaningfully in the learning pro-
Cess.

From this perspective, the integration of STEAM
education and the Japanese educational model presents
a promising opportunity for enhancing the effective-
ness of moral education in primary schools. Although
these approaches originate from different educational
traditions, they share several common principles, in-
cluding learner-centered instruction, experiential learn-
ing, collaborative activities, and the development of ho-
listic competencies. STEAM contributes innovative
methodologies that encourage creativity, inquiry, and
problem-solving, whereas the Japanese model provides
a strong foundation for moral and social development.
Their integration has the potential to create a compre-
hensive educational environment in which academic
learning and character formation reinforce one another

[a].

Despite the growing body of research devoted to
STEAM education and Japanese pedagogy separately,
relatively little attention has been paid to the possibili-
ties of combining these approaches within the frame-
work of moral education. This gap is particularly evi-
dent in the context of primary education, where the for-
mation of values and social competencies is of para-
mount importance. Therefore, investigating the theoret-
ical foundations and practical implications of such in-
tegration represents a relevant and timely area of edu-
cational research.

The purpose of this study is to analyze the peda-
gogical potential of integrating STEAM education and
the Japanese educational model in teaching Moral Ed-
ucation in primary schools. The study seeks to identify
the conceptual similarities between these approaches,
examine their contribution to students’ holistic devel-
opment, and propose methodological recommendations
for their effective implementation in educational prac-
tice.

Literature review

Contemporary research in education highlights the
increasing importance of interdisciplinary pedagogical
approaches aimed at developing both cognitive and so-
cio-emotional competencies of learners. One of the
most influential modern approaches is STEAM educa-
tion, which integrates Science, Technology, Engineer-
ing, Arts, and Mathematics into a unified framework.
According to G. Yakman, STEAM education repre-
sents a transdisciplinary model that connects scientific
and artistic ways of thinking in order to promote holis-
tic learning and innovation capacity among students.
G.Yakman emphasizes that STEAM is not a simple
combination of subjects but a conceptual shift toward
integrated knowledge construction[10].

Similarly, D. S. Sousa and T. Pilecki argue that
STEAM education enhances brain-compatible learning
by engaging students in multisensory, project-based,
and inquiry-driven activities. Their research demon-
strates that the inclusion of arts into STEM disciplines
increases student motivation, creativity, and long-term
retention of knowledge. This view is further supported
by M.H. Land, who highlights that STEAM-based in-
struction allows students to solve real-world problems
through collaborative and experiential learning pro-
cesses [11,12].

C. Quigley and D. Herro conducted empirical re-
search on teachers’ perceptions of STEAM implemen-
tation and found that although educators recognize its
pedagogical value, they often face challenges related to
interdisciplinary planning, lack of training, and curric-
ulum constraints. These findings indicate that the suc-
cessful implementation of STEAM requires systemic
educational reform and teacher professional develop-
ment [13].

In parallel, research on the Japanese educational
system provides significant insights into moral and
character education. According to C.C. Lewis, Japa-
nese elementary education strongly emphasizes the de-
velopment of both academic abilities and moral values.
Lewis notes that Japanese schools integrate moral edu-
cation into daily classroom life, where students learn
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responsibility, cooperation, and respect through struc-
tured group activities and social interactions.

P. Cave further explains that Japanese educational
reform in the 1990s focused on balancing individuality
with collective responsibility. His study shows that Jap-
anese schools aim to develop autonomous yet socially
responsible individuals through carefully designed ped-
agogical practices. This dual focus on individuality and
social harmony is a distinctive feature of Japanese edu-
cation [14].

Mark L. White highlights that moral education in
Japan is deeply rooted in cultural and social traditions,
where values such as discipline, respect, and persever-
ance are systematically cultivated. According to White,
moral education is not treated as a separate subject but
is embedded across all school activities.

The Japanese Ministry of Education, Culture,
Sports, Science and Technology officially defines
moral education as a core component of the national
curriculum. It aims to develop students’ ethical aware-
ness, respect for life, civic responsibility, and apprecia-
tion of cultural heritage. This policy document con-
firms that moral education is a structured and nationally
standardized part of elementary education in Japan
[15].

N. Saito further emphasizes that moral education
in Japan contributes to social harmony by fostering em-
pathy, ethical reasoning, and collective well-being. Her
research shows that moral lessons are designed to en-
courage students to reflect on their behavior and de-
velop a sense of responsibility toward others.

S. Bamkin provides a critical analysis of moral ed-
ucation reforms in Japan, particularly focusing on the
gap between policy intentions and classroom practice.
His research reveals that although national curricula
emphasize moral and civic values, actual classroom im-
plementation varies depending on teacher interpreta-
tion and school context [16].

Recent OECD (2020) reports also highlight that
high-performing education systems, including Japan,
combine strong academic achievement with values-
based education. These findings suggest that moral and
cognitive development should be integrated rather than
treated as separate educational goals [17].

Despite the extensive literature on STEAM educa-
tion and Japanese moral education separately, there re-
mains a significant research gap regarding their integra-
tion. Very few studies have examined how STEAM-
based pedagogical strategies can be combined with Jap-
anese value-oriented education to enhance moral devel-
opment in primary school learners. This gap is particu-
larly relevant in the context of subjects such as Tarbiya,
where both cognitive engagement and moral formation
are essential. Therefore, this study positions itself
within this gap by proposing an integrative pedagogical
model that combines STEAM methodologies with Jap-
anese moral education principles. Such integration is
expected to create a balanced educational environment
where creativity, critical thinking, collaboration, and
moral responsibility develop simultaneously [18].

Materials and Methods

This study was conducted during the 2025-2026
academic year in primary schools. A total of 120 pri-
mary school students participated in the research. The
participants were divided into an experimental group
(60 students) and a control group (60 students). The ex-
perimental group was taught Moral Education through
an integrated approach based on STEAM education and
the Japanese educational model, while the control
group received instruction through conventional teach-
ing methods [19].

The research employed a mixed-methods design
combining quantitative and qualitative approaches.
Data were collected through classroom observations,
questionnaires, pedagogical experiments, and inter-
views with teachers. The experiment was implemented
over a four-month period. During the intervention, stu-
dents in the experimental group participated in project-
based learning activities, collaborative tasks, problem-
solving exercises, and value-oriented discussions in-
spired by Japanese educational practices. The collected
data were analyzed using descriptive statistics and
comparative analysis. Key indicators included stu-
dents’ moral awareness, responsibility, cooperation
skills, creativity, and participation in classroom activi-
ties [20].

Results

The findings revealed significant differences be-
tween the experimental and control groups after the in-
tervention. Prior to the experiment, both groups demon-
strated comparable levels of moral competence and so-
cial responsibility. However, after the implementation
of the integrated STEAM-Japanese educational model,
students in the experimental group showed notable im-
provements across all measured indicators.

Furthermore, observations indicated that students
became more responsible in completing classroom
tasks, demonstrated greater respect for peers, and dis-
played stronger engagement in discussions related to
moral values and social issues.

Discussion

The obtained results support previous research
emphasizing the effectiveness of STEAM education in
promoting creativity, critical thinking, and collabora-
tive learning. The findings are consistent with Yak-
man’s conceptualization of STEAM as an interdiscipli-
nary approach that enhances learners’ ability to apply
knowledge in authentic contexts. Likewise, the results
correspond with Quigley and Herro’s observations re-
garding the role of STEAM in fostering active learner
engagement and problem-solving competencies.

The study also confirms the educational value of
Japanese pedagogical traditions, particularly their em-
phasis on moral development, collective responsibility,
and character education. The observed improvements
in students’ social behavior and responsibility align
with the findings of Cave and Lewis, who highlighted
the contribution of Japanese educational practices to
the development of social competence and ethical
awareness [8].

An important contribution of the present research
lies in demonstrating that the integration of these two
educational approaches produces a synergistic effect.
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While STEAM education encourages innovation and

creativity, the Japanese model provides a strong moral

and social foundation. Their combination creates a

learning environment in which intellectual growth and

character development occur simultaneously.
Conclusion

The study demonstrated that the integration of
STEAM education and the Japanese educational model
significantly enhances the effectiveness of Moral Edu-
cation (Tarbiya) in primary schools. The integrated ap-
proach contributed to the development of students’ cre-
ativity, cooperation, responsibility, and moral aware-
ness. The findings suggest that combining interdiscipli-
nary learning with value-oriented educational practices
can support the formation of well-rounded individuals
prepared for the challenges of contemporary society
[21].

The proposed model may serve as an effective
framework for improving moral education in primary
schools and can be adapted for broader implementation
within the national education system. Future studies
may investigate the long-term impact of this approach
on students’ academic achievement, social adaptation,
and civic engagement [10].
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AI-SUPPORTED ROLE-PLAY ACTIVITIES FOR DEVELOPING ECONOMICS STUDENTS’ COM-
MUNICATIVE COMPETENCE IN ENGLISH

Abstract.

This article investigates the effectiveness of Al-supported role-play activities in developing economics stu-
dents’ communicative competence in English. In modern higher education, economics students are expected to
use English not only for general communication, but also for professional purposes such as business negotiations,
financial consultations, market analysis discussions, company presentations, and problem-solving activities. The
study was conducted at Andijan State Technical University with the participation of 116 economics students. The
research was based on a practice-oriented methodology that integrated artificial intelligence tools into profes-
sionally oriented role-play activities. Al technologies were used to generate realistic scenarios, role cards, useful
expressions, economics-related vocabulary, and feedback opportunities. The results of the experiment showed that
students’ overall communicative competence increased by approximately 12.1% after the implementation of Al-
supported role-play activities. The most noticeable improvement was observed in economics-related vocabulary
use and interaction skills. The findings indicate that Al-supported role-play activities can create meaningful, in-
teractive, and professionally relevant conditions for developing students’ linguistic, pragmatic, discourse, strate-
gic, and professional communicative skills. The article concludes that the combination of Al technologies, ESP
methodology, and role-play activities may serve as an effective methodological tool for improving economics stu-

dents’ communicative competence in English.

Keywords: communicative competence, artificial intelligence, Al-supported learning, role-play activities,
economics students, English for Specific Purposes, professional communication, oral communication skills.

INTRODUCTION

In the contemporary system of higher education,
the development of students’ communicative compe-
tence in English has become one of the important re-
quirements for preparing competitive specialists for the
international labour market. This issue is especially rel-
evant for economics students, since their future profes-
sional activity may require participation in business ne-
gotiations, financial discussions, market analysis,
presentations, interviews, consulting, and written or
oral communication with international partners. There-
fore, English language teaching for economics students
should not be limited only to grammar, translation, or
memorization of professional terminology. It should
also create conditions for the practical use of English in
real and professionally oriented communicative situa-
tions.

The concept of communicative competence was
first widely developed in sociolinguistics by D. Hymes,
who argued that language knowledge should be under-
stood not only as grammatical correctness, but also as
the ability to use language appropriately in a social con-
text.! Later, M. Canale and M. Swain expanded this
concept and explained communicative competence
through several components, including grammatical,
sociolinguistic, discourse, and strategic competences.?
These ideas are particularly important for English for
Specific Purposes instruction, because ESP learners
need to use English not in abstract situations, but in spe-
cific academic and professional contexts. In this regard,
economics students should be able to explain economic
processes, express opinions on financial issues, discuss

1 Hymes, D. H. (1972). On Communicative Competence. In
J. B. Pride & J. Holmes (Eds.), Sociolinguistics: Selected
Readings (pp. 269-293). Harmondsworth: Penguin Books.
2 Canale, M. (1983). From communicative competence to
communicative language pedagogy. In J. C. Richards & R.

market trends, negotiate, present data, and respond ap-
propriately to professional communicative tasks.

English for Specific Purposes is based on the prin-
ciple that language teaching should be connected with
learners’ academic and professional needs. T.
Hutchinson and A. Waters emphasize that ESP is not
simply a special variety of English, but an approach to
language teaching in which course content and method-
ology are determined by learners’ reasons for learning.
From this point of view, teaching English to economics
students requires the integration of professional con-
tent, communicative practice, and learner-centred ac-
tivities. However, in many traditional ESP classrooms,
students still have limited opportunities to practise
spontaneous oral communication. They may know eco-
nomic terms, but they often face difficulties when they
need to use these terms in real interaction, ask ques-
tions, defend their ideas, solve problems, or participate
in professional dialogue.

Role-play activities are considered one of the ef-
fective methods for developing communicative compe-
tence because they allow students to act in simulated
real-life situations. Through role-play, learners can
practise not only vocabulary and grammar, but also
pragmatic appropriateness, turn-taking, negotiation
strategies, politeness formulas, argumentation, and
problem-solving. For economics students, role-play
can be organized around such professional situations as
a business meeting, a bank consultation, an investment
discussion, a job interview, a marketing presentation,
or a financial report analysis. These activities help

W. Schmidt (Eds.), Language and communication (pp. 2—
27). Longman.

3 Hutchinson, T., & Waters, A. (1987). English for specific
purposes: A learning-centred approach. Cambridge Univer-
sity Press.
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learners connect language learning with future profes-
sional communication.

In recent years, artificial intelligence technologies
have created new opportunities for improving the qual-
ity of language education. Al tools can generate profes-
sional scenarios, simulate dialogue partners, provide
immediate feedback, adapt tasks to students’ language
level, and support independent practice. In ESP classes,
Al can be especially useful because it allows teachers
to design authentic and flexible communicative tasks
related to a specific professional field. For example, Al-
supported role-play activities may help economics stu-
dents practise business negotiations, client consulta-
tions, budget discussions, and presentation skills in
English. Such activities can increase students’ motiva-
tion, reduce fear of speaking, and provide more oppor-
tunities for active participation.

At the same time, the use of Al in language edu-
cation should not be understood as a replacement for
the teacher. Rather, it should be considered as a meth-
odological support tool that helps teachers organize
more interactive, individualized, and professionally
oriented learning. The teacher remains responsible for
selecting appropriate tasks, controlling the quality of
Al-generated materials, guiding students’ interaction,
and assessing their communicative performance.
Therefore, the integration of Al-supported role-play ac-
tivities into ESP instruction requires a clear methodo-
logical basis.

The relevance of this article is determined by the
need to develop economics students’ communicative
competence in English through modern, interactive,
and profession-oriented teaching technologies. Alt-
hough communicative competence, ESP, role-play, and
Al-supported learning have been studied separately in
language education, their integrated use in teaching
English to economics students still requires further
methodological analysis. Therefore, this article focuses
on Al-supported role-play activities as a means of de-
veloping economics students’ communicative compe-
tence in English.

The aim of the article is to analyze the methodo-
logical potential of Al-supported role-play activities in
developing economics students’ communicative com-
petence in English. To achieve this aim, the article con-
siders the theoretical foundations of communicative
competence, explains the role of ESP in economics ed-
ucation, and discusses how Al-supported role-play ac-
tivities can be used to improve students’ linguistic,
pragmatic, discourse, strategic, and professional com-
municative skills.

Methodology

This study is based on a methodological and prac-
tice-oriented approach aimed at developing economics
students’ communicative competence in English
through Al-supported role-play activities. Since the
main purpose of the research is to determine how arti-
ficial intelligence tools can support students’ profes-

4 Richards, J. C. (2006). Communicative Language Teach-
ing Today. Cambridge: Cambridge University Press.

5 Ellis, R. (2003). Task-Based Language Learning and
Teaching. Oxford: Oxford University Press.

sional oral communication in English, the study com-
bines elements of communicative language teaching,
task-based learning, and English for Specific Purposes
methodology. Communicative language teaching em-
phasizes the use of language for meaningful interaction
rather than only the memorization of grammatical
rules.*Task-based learning, in turn, focuses on the com-
pletion of real-life communicative tasks, where lan-
guage becomes a means of achieving a practical goal.®
These approaches are especially relevant for economics
students, as their future professional communication re-
quires the ability to participate in discussions, negotia-
tions, presentations, and problem-solving activities in
English.

The research was organized with economics stu-
dents studying English as a foreign language within an
ESP-oriented course. The participants were selected
because their academic and professional needs are di-
rectly connected with English communication in eco-
nomic, financial, and business contexts. The role-play
activities were designed according to the communica-
tive needs of economics students, including business
negotiations, bank consultations, job interviews, finan-
cial advice, market analysis discussions, company
presentations, and customer-service situations. Such
professionally oriented tasks allowed students to use
English in contexts close to their future field of work.

The methodological basis of the study was the in-
tegration of Al-supported role-play activities into regu-
lar English classes. Artificial intelligence tools were
used for generating realistic communicative scenarios,
preparing role cards, creating sample dialogues, adapt-
ing vocabulary to students’ level, and providing feed-
back on students’ oral performance. In this process, Al
was not used as a replacement for the teacher, but as a
supporting pedagogical tool. The teacher selected,
adapted, and controlled the Al-generated materials in
accordance with lesson objectives, students’ language
level, and professional content. This is important be-
cause Al-generated materials may require methodolog-
ical correction before being used in the classroom.

The study was conducted in three main stages.
At the first stage, students’ initial level of communica-
tive competence was identified through diagnostic
speaking tasks. These tasks included short professional
dialogues, oral responses to economic situations, and
mini-presentations on familiar economics-related top-
ics. Students’ performance was assessed according to
several criteria: linguistic accuracy, professional vo-
cabulary use, fluency, pragmatic appropriateness, dis-
course organization, interaction, and strategic compe-
tence. These criteria were chosen because communica-
tive competence includes not only grammatical
knowledge, but also the ability to use language appro-
priately and effectively in communication.®

At the second stage, Al-supported role-play activ-
ities were introduced into the learning process. For each
lesson, students were given a professional communica-
tive situation related to economics. For example, in a

6 Canale, M., & Swain, M. (1980). Theoretical Bases of
Communicative Approaches to Second Language Teaching
and Testing. Applied Linguistics, 1(1), 1-47.
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“business negotiation” role-play, one student acted as a
company representative and another student acted as a
potential investor. In a “bank consultation” activity,
one student played the role of a bank employee and an-
other student played the role of a client asking for ad-
vice about loans or savings. In a “market analysis meet-
ing,” students discussed market trends, prices, risks,
and possible business strategies. Al tools were used to
generate situational prompts, key vocabulary, func-
tional phrases, and possible dialogue models. Students
then practised the role-play in pairs or groups, modified
the dialogue according to their own ideas, and per-
formed it orally.

At the third stage, students’ communicative per-
formance was evaluated after the implementation of
Al-supported role-play activities. The post-task assess-
ment was based on the same criteria used at the diag-
nostic stage. This made it possible to compare students’
initial and final performance. Special attention was paid
to whether students became more active in communi-
cation, used professional vocabulary more appropri-
ately, organized their speech more coherently, re-
sponded to partners’ ideas more naturally, and applied
communication strategies when they faced difficulties.
In addition, students’ participation, motivation, and
confidence in speaking English were observed during
the role-play activities.

The role of the teacher in the research process was
central. The teacher organized the learning environ-
ment, explained the communicative purpose of each
task, controlled the accuracy and relevance of Al-gen-
erated materials, monitored students’ interaction, and
provided corrective feedback. Al tools helped to diver-
sify tasks and increase opportunities for practice, but
the teacher ensured that the activities remained peda-
gogically meaningful and professionally relevant.
Therefore, the methodology of this study is based on
the combination of human pedagogical guidance and
Al-supported interactive practice.

The assessment of students’ communicative com-
petence was carried out through a rubric-based ap-
proach. The rubric included the following indicators:
accuracy of grammar and sentence structure, use of
economics-related vocabulary, fluency of speech, abil-
ity to maintain interaction, pragmatic appropriateness,
coherence of ideas, and use of communication strate-
gies. Each indicator was evaluated according to quali-
tative levels, which made it possible to observe stu-
dents’ progress more clearly. Rubric-based assessment
is considered useful in language education because it
provides transparent criteria and helps both teachers
and students understand the expected learning out-
comes.”

The collected data were analyzed qualitatively and
descriptively. Students’ oral performances before and
after the implementation of Al-supported role-play ac-
tivities were compared according to the selected indi-
cators of communicative competence. Classroom ob-
servation notes were also used to identify changes in

" Brookhart, S. M. (2013). How to Create and Use Rubrics
for Formative Assessment and Grading. Alexandria, VA:
ASCD.

students’ participation, confidence, and ability to com-
municate in professional situations. The analysis fo-
cused not only on linguistic improvement, but also on
the development of pragmatic, discourse, strategic, and
professional aspects of communicative competence.

Thus, the methodology of the study was directed
toward creating an interactive, professionally oriented,
and Al-supported ESP learning environment. Through
role-play activities, economics students were encour-
aged to use English as a means of professional commu-
nication. The integration of artificial intelligence made
it possible to design more flexible, realistic, and indi-
vidualized communicative tasks, while the teacher’s
methodological guidance ensured the pedagogical ef-
fectiveness of the learning process.

RESULTS

The experimental work was conducted at Andijan
State Technical University with the participation of 116
economics students. The purpose of the experimental
process was to determine the effectiveness of Al-sup-
ported role-play activities in developing students’ com-
municative competence in English. The results were
analyzed on the basis of diagnostic speaking tasks,
classroom observation, and rubric-based assessment.
The main assessment indicators included linguistic ac-
curacy, economics-related vocabulary use, fluency,
pragmatic appropriateness, discourse organization, in-
teraction skills, strategic competence, and confidence
in oral communication.

At the initial stage of the experiment, many stu-
dents demonstrated limited readiness for spontaneous
oral communication in English. Although they had
basic grammatical knowledge and some economics-re-
lated vocabulary, they often experienced difficulties in
using this knowledge in real communicative situations.
In particular, students tended to give short answers,
avoided extended dialogue, and had difficulty asking
follow-up questions, expressing opinions, or reacting to
their partners’ ideas in professional contexts. This
showed that traditional language learning activities
were not always sufficient for developing practical
communicative competence.

After the implementation of Al-supported role-
play activities, students’ overall communicative com-
petence showed an improvement of approximately
12%. This improvement was observed in students’ oral
participation, professional vocabulary use, pragmatic
appropriateness, discourse organization, interaction,
and strategic competence. The increase indicates that
Al-supported role-play activities created more favour-
able conditions for meaningful communication and
helped students use English in professionally oriented
situations.

First, students became more active in oral commu-
nication. During the first lessons, a number of students
were hesitant to speak and preferred to rely on memo-
rized phrases. However, through repeated Al-supported
role-play tasks, they began to participate more confi-
dently in pair and group communication. They asked
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questions, responded to their partners, expressed agree-
ment or disagreement, clarified information, and sup-
ported their ideas. This improvement shows that role-
play activities created a more natural and motivating
environment for communication.

Second, students’ use of economics-related vocab-
ulary improved noticeably. In role-play situations con-
nected with business, banking, finance, marketing, and
customer relations, students practised professional lex-
ical units such as investment, profit, loss, market de-
mand, budget, loan, savings, financial risk, customer
needs, business strategy, income, expenditure, and eco-
nomic growth. Al tools helped generate topic-based vo-
cabulary lists, useful expressions, and sample dialogues
before the role-play activities. As a result, students
were able to use professional vocabulary in meaningful
communicative contexts instead of memorizing iso-
lated terms.

Third, the experiment showed improvement in
students’ pragmatic competence. Students learned to
choose appropriate expressions according to the com-
municative situation and speaker role. For example, in
business negotiation tasks, they practised polite ways
of making offers, accepting or rejecting proposals, ask-
ing for clarification, and giving suggestions. In bank
consultation activities, they used formal expressions
suitable for communication between a bank employee
and a client. This result is important because communi-
cative competence includes not only linguistic correct-
ness, but also the ability to use language appropriately
in social and professional contexts.®

Fourth, students’ discourse competence also
developed. At the beginning of the experiment, stu-
dents often produced separate and weakly connected
sentences. Later, they became more able to organize
their speech logically, use linking words, explain
causes and results, compare alternatives, and present
arguments. For example, in market analysis role-plays,
students described a problem, explained possible rea-
sons, discussed risks, and suggested solutions. This in-
dicates that Al-supported role-play activities helped
students construct more coherent and professionally
relevant oral discourse.

Fifth, students’ interaction skills improved during
the experimental process. In the initial stage, commu-
nication was often one-sided, and students gave very

short responses. In later activities, they began to main-
tain dialogue more independently. They asked follow-
up questions, reacted to their partners’ opinions, re-
quested clarification, and continued the conversation
more naturally. This change is significant because real
professional communication requires the ability to in-
teract, respond, negotiate meaning, and manage con-
versation.®

Sixth, Al-supported role-play activities contrib-
uted to the development of students’ strategic compe-
tence. When students did not know a specific word or
phrase, they began to use communication strategies
such as paraphrasing, simplifying the message, giving
examples, or asking for help. Instead of stopping com-
munication, they tried to continue the conversation us-
ing available linguistic resources. This shows that the
activities helped students overcome communicative
difficulties and increased their ability to participate in
real-time oral interaction.

The results of the experiment at Andijan State
Technical University indicate that Al-supported role-
play activities can be an effective methodological tool
for developing economics students’ communicative
competence in English. The participation of 116 stu-
dents made it possible to observe common tendencies
in students’ oral performance. The average 12% im-
provement in communicative competence suggests that
professionally oriented role-play activities supported
by Al technologies can help economics students move
from passive language knowledge to active profes-
sional communication.

Overall, the findings suggest that the integration
of Al-supported role-play activities into ESP classes
creates favourable conditions for developing econom-
ics students’ communicative competence. Al tools sup-
ported the preparation of realistic communicative sce-
narios, role cards, vocabulary support, and feedback
opportunities. However, the teacher’s role remained es-
sential in selecting, adapting, monitoring, and assessing
the tasks. Therefore, the effectiveness of Al-supported
role-play activities depends on the balanced combina-
tion of artificial intelligence technologies, teacher guid-
ance, and professionally oriented communicative meth-
odology.

Table 1

Changes in Economics Students’ Communicative Competence after AI-Supported Role-Play Activities

Assessment indicators Before the experiment | After the experiment | Improvement
Linguistic accuracy 64% 75% +11%
Economics-related vocabulary use 62% 76% +14%
Fluency 60% 72% +12%
Pragmatic appropriateness 61% 73% +12%
Discourse organization 59% 70% +11%
Interaction skills 63% 76% +13%
Strategic competence 60% 2% +12%
Average result 61.3% 73.4% +12.1%

8 Hymes, D. H. (1972). On Communicative Competence. In
J. B. Pride & J. Holmes (Eds.), Sociolinguistics: Selected
Readings (pp. 269-293). Harmondsworth: Penguin Books.

9 Canale, M., & Swain, M. (1980). Theoretical Bases of
Communicative Approaches to Second Language Teaching
and Testing. Applied Linguistics, 1(1), 1-47.
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As shown in Table 1, the average indicators of stu-
dents’ communicative competence increased from
61.3% before the experiment to 73.4% after the imple-
mentation of Al-supported role-play activities. This
shows an overall improvement of approximately
12.1%. The highest improvement was observed in eco-
nomics-related vocabulary use (+14%) and interaction
skills (+13%). These results indicate that professionally
oriented role-play activities supported by Al technolo-
gies helped students use economic terminology more
appropriately and participate more actively in oral com-
munication.

The improvement in fluency, pragmatic appropri-
ateness, and strategic competence also reached approx-
imately 12%. This suggests that students became more
confident in maintaining dialogue, choosing suitable
expressions for professional situations, and overcoming
communicative difficulties during oral interaction.
Therefore, the findings confirm that Al-supported role-
play activities can positively influence the development
of economics students’ communicative competence in
English.

Discussion

The results of the experimental work conducted at
Andijan State Technical University show that Al-sup-
ported role-play activities had a positive influence on
the development of economics students’ communica-
tive competence in English. The average improvement
of approximately 12.1% indicates that the integration
of artificial intelligence tools into professionally ori-
ented role-play activities created more favourable con-
ditions for active oral communication. This result can
be explained by the fact that role-play activities encour-
aged students to use English in meaningful professional
situations rather than in isolated grammar or vocabu-
lary exercises.

The improvement in economics-related vocabu-
lary use was one of the most noticeable results. Stu-
dents’ vocabulary indicator increased by 14%, which
suggests that Al-supported role-play activities helped
them use professional terminology in context. In tradi-
tional ESP lessons, students often memorize economic
terms separately, but they may experience difficulty
when they need to apply these terms in oral communi-
cation. In contrast, Al-supported role-play tasks con-
nected vocabulary with real communicative purposes
such as negotiating, advising a client, discussing mar-
ket trends, or presenting a business idea. This supports
the ESP principle that language teaching should be
based on learners’ academic and professional needs.°

Another important finding was the improvement
in interaction skills. This indicator increased by 13%,
showing that students became more active in asking
questions, responding to partners, clarifying infor-
mation, and maintaining dialogue. In the context of
communicative competence, interaction is not limited
to speaking alone; it also includes listening, reacting,

10 Hutchinson, T., & Waters, A. (1987). English for Specific
Purposes: A Learning-Centred Approach. Cambridge: Cam-
bridge University Press.

1 Littlewood, W. (1981). Communicative Language Teach-
ing: An Introduction. Cambridge: Cambridge University
Press.

turn-taking, and negotiating meaning. This finding cor-
responds to the communicative approach, which em-
phasizes language use as social interaction.'! For eco-
nomics students, this is especially important because
their future professional communication may involve
meetings, interviews, negotiations, consultations, and
teamwork.

The improvement in pragmatic appropriateness
also deserves attention. Students became more capable
of choosing suitable expressions according to the com-
municative situation and speaker role. For instance,
they used polite forms in bank consultation tasks, per-
suasive language in business negotiations, and formal
expressions in company presentations. This shows that
Al-supported role-play activities helped students un-
derstand not only the linguistic form of English, but
also its appropriate use in professional contexts. Such
development is closely connected with Hymes’ idea
that communicative competence includes the ability to
use language appropriately in a social context.*?

The growth in discourse organization indicates
that students learned to structure their oral speech more
logically. During the experiment, they practised ex-
plaining problems, giving reasons, comparing alterna-
tives, and suggesting solutions. These skills are partic-
ularly important for economics students, who often
need to present data, analyze market situations, and
support their opinions with arguments. The results
show that role-play activities can help students move
from short and disconnected responses to more coher-
ent professional speech.

The development of strategic competence was an-
other positive outcome of the experiment. Students be-
gan to use paraphrasing, examples, clarification ques-
tions, and simpler explanations when they faced lin-
guistic difficulties. This means that they became more
capable of continuing communication even when they
lacked certain vocabulary or grammatical structures.
Strategic competence is an essential component of
communicative competence because successful com-
munication depends not only on language knowledge,
but also on the ability to manage communication prob-
lems.

The findings also show that Al technologies were
useful for creating realistic and flexible learning mate-
rials. Al tools helped generate role cards, professional
scenarios, sample dialogues, key vocabulary, and pos-
sible communicative expressions. This made the tasks
more varied and closer to real professional communi-
cation. However, the results also confirm that Al should
not replace the teacher. The teacher’s role remained
necessary in selecting appropriate scenarios, adapting
Al-generated content to students’ level, correcting pos-
sible inaccuracies, and assessing students’ communica-
tive performance. Therefore, the effective use of Al in
ESP classes depends on a balanced combination of
technological support and pedagogical guidance.

2 Hymes, D. H. (1972). On Communicative Competence. In
J. B. Pride & J. Holmes (Eds.), Sociolinguistics: Selected
Readings (pp. 269-293). Harmondsworth: Penguin Books.
13 Canale, M., & Swain, M. (1980). Theoretical Bases of
Communicative Approaches to Second Language Teaching
and Testing. Applied Linguistics, 1(1), 1-47.
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Overall, the discussion of the results suggests that
Al-supported role-play activities can be considered an
effective methodological tool for developing econom-
ics students’ communicative competence in English.
The 12.1% average improvement demonstrates that
such activities may enhance not only linguistic accu-
racy, but also vocabulary use, fluency, pragmatic com-
petence, discourse competence, interaction, and strate-
gic competence. This confirms the importance of inte-
grating artificial intelligence technologies with com-
municative and professionally oriented teaching meth-
ods in English for Specific Purposes education.

Conclusion

The present article examined the methodological
potential of Al-supported role-play activities in devel-
oping economics students’ communicative competence
in English. The experimental work conducted at Andi-
jan State Technical University with the participation of
116 economics students showed that the integration of
artificial intelligence technologies into professionally
oriented role-play tasks can positively influence stu-
dents’ oral communication skills, professional vocabu-
lary use, pragmatic appropriateness, discourse organi-
zation, interaction skills, and strategic competence.

The results of the study demonstrated that stu-
dents’ overall communicative competence increased by
approximately 12.1% after the implementation of Al-
supported role-play activities. The most noticeable im-
provement was observed in economics-related vocabu-
lary use and interaction skills. This indicates that when
students are placed in realistic professional situations
such as business negotiations, bank consultations, fi-
nancial discussions, market analysis meetings, and
company presentations, they become more motivated
to use English as a means of communication rather than
as a set of isolated grammar rules or memorized vocab-
ulary.

Al-supported role-play activities helped create a
more interactive and professionally relevant ESP learn-
ing environment. Artificial intelligence tools were use-
ful for generating realistic scenarios, role cards, sample
dialogues, vocabulary support, and feedback opportu-
nities. However, the findings also showed that Al
should not replace the teacher. The teacher’s methodo-
logical guidance remains essential in selecting appro-
priate materials, adapting Al-generated content to stu-
dents’ language level, organizing classroom interac-
tion, and assessing students’ communicative perfor-
mance.

The study confirms that the combination of Al
technologies, role-play activities, and ESP methodol-
ogy can be an effective approach to developing eco-
nomics students’ communicative competence in Eng-
lish. Such integration supports not only linguistic de-
velopment, but also students’ ability to communicate
appropriately, coherently, and strategically in profes-
sional situations. Therefore, Al-supported role-play ac-
tivities may be recommended as a useful methodologi-
cal tool in English language teaching for economics
students.

Future research may focus on a larger sample of
students, longer experimental periods, and comparative
analysis between experimental and control groups. It
may also examine the effectiveness of specific Al tools
in developing separate components of communicative
competence, such as pragmatic competence, discourse
competence, or professional speaking performance.
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SPEAKING SKILLS IN EFL TEXTBOOKS FOR UZBEK BUSINESS MANAGEMENT STUDENTS: A
COMPARATIVE TEXTBOOK ANALYSIS

Abstract.

The present study offers a comparative textbook analysis of three widely used English as a Foreign Language
(EFL) course books in Uzbek higher education: Scale Up Course 1 (Bogiyeva et al., 2015), Market Leader Pre-
Intermediate, 3rd edition (Cotton et al., 2013), and Solutions Intermediate, 3rd edition (Falla & Davies, 2018).
The analysis focuses on the extent to which each textbook supports the development of oral communication skills
among undergraduate students enrolled in business management programmes. Drawing on established frame-
works of textbook evaluation (Cunningsworth, 1995; Littlejohn, 2011; Tomlinson, 2011), the study undertakes a
systematic, page-by-page examination of all units in each textbook, quantifying the frequency, variety, and peda-
gogical scaffolding of speaking activities. The analysis yields verified speaking task proportions of approximately
22.5% for Scale Up, 38% for Market Leader, and 25% for Solutions across their respective unit content. The
findings suggest that while all three textbooks contribute meaningfully to language development, they differ con-
siderably in the depth, professional orientation, and structural consistency of their speaking components. The
study concludes with a recommendation for a purpose-built supplementary resource to address emerging curric-

ular opportunities in oral skills development.

Keywords: textbook evaluation, speaking skills, EFL, business English, communicative language teaching,

Uzbekistan higher education

Introduction

The role of the textbook in foreign language edu-
cation has long been a subject of scholarly attention,
particularly in contexts where the course book consti-
tutes the primary — and sometimes sole — pedagogical
resource available to instructors and learners (Cunning-
sworth, 1995; Harmer, 2007). In Uzbekistan’s higher
education system, English language instruction for un-
dergraduate business management students typically
relies on a combination of locally developed and inter-
nationally published course books, each bringing dis-
tinctive strengths to the curriculum.

Speaking, as one of the four core language skills,
occupies a central place in contemporary language ped-
agogy. The shift toward communicative language
teaching (CLT) and task-based language teaching
(TBLT) over recent decades has placed increasing em-
phasis on learners’ ability to communicate fluently and
appropriately in authentic contexts (Richards & Rodg-
ers, 2014). For students of business management, oral
communication competence carries particular profes-
sional relevance, encompassing skills such as negotiat-
ing, presenting, participating in meetings, and engaging
in professional discourse (Dudley-Evans & St John,
1998; Ellis & Johnson, 1994).

This study examines three textbooks currently in
use across Uzbek universities: Scale Up Course 1
(Bogiyeva, Rashidova, et al., 2015), a locally authored
resource designed specifically for Uzbek undergradu-
ate students; Market Leader Pre-Intermediate, 3rd edi-
tion (Cotton, Falvey, & Kent, 2013), an internationally
published business English course book; and Solutions
Intermediate, 3rd edition (Falla & Davies, 2018), a gen-
eral English course book with broad international dis-
tribution. The central research question guiding this
analysis is: to what extent do these three textbooks sup-
port the development of oral communication skills for

undergraduate business management students learning
English as a foreign language?

The findings are grounded in a systematic, page-
by-page examination of all units in each textbook, and
are intended to inform curriculum decision-making and
to offer constructive recommendations for educators
selecting or supplementing course materials in similar
instructional contexts.

Literature review

Textbook evaluation frameworks

Textbook evaluation has been approached from
multiple angles in the applied linguistics literature.
Cunningsworth (1995) proposed a checklist-based
framework examining aims, design, language content,
and skills coverage, while Tomlinson (2011) advocated
a more principled approach grounded in second lan-
guage acquisition (SLA) research. Littlejohn’s (2011)
analytical framework, which examines what learners
are asked to do with the materials and what cognitive
and communicative demands are placed on them, offers
a particularly useful lens for assessing speaking activi-
ties specifically.

More recent scholarship has emphasised the im-
portance of evaluating how well materials prepare
learners for real-world communication (Nation &
Macalister, 2010). In business English contexts, this
criterion gains additional weight, as graduates must
perform in professional oral settings with relative con-
fidence and competence (Dudley-Evans & St John,
1998).

Speaking in EFL contexts

Research on speaking activities in published
course books has yielded nuanced findings. Ur (1996)
observed that many course books treat speaking as a
vehicle for practising grammar rather than as a skill to
be developed in its own right. Richards (2006) noted
that authentic communicative practice — characterised
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by information gaps, real choices, and genuine feed-
back — remains underrepresented in many commer-
cially published materials.

In business English specifically, Ellis and Johnson
(1994) argued that effective course books must include
activities that simulate authentic professional interac-
tions, including meetings, negotiations, presentations,
and telephone communication. The presence of Useful
Language boxes, scaffolded role plays, and case studies
has been identified as particularly beneficial in helping
learners bridge the gap between classroom practice and
professional performance (Dudley-Evans & St John,
1998).

EFL in Uzbekistan

English language education in Uzbekistan has un-
dergone significant reform since the early 2000s, with
the government placing growing emphasis on commu-
nicative competence in higher education (Hasanova &
Shadieva, 2008). Undergraduate business management
programmes are expected to develop students’ ability
to function professionally in English-medium environ-
ments. Research suggests that the development of local
and internationally sourced materials in tandem offers
a productive pathway for meeting these evolving cur-
ricular goals (Siddiqui, 2007).

Methodology

Research design

This study adopts a qualitative descriptive ap-
proach to textbook analysis (Braun & Clarke, 2006;
Cohen, Manion, & Morrison, 2018). Each textbook was
examined page by page across all available units to
identify, categorise, and count speaking-related tasks
and activities. All 16 lessons of Scale Up Course 1, all
12 units of Market Leader Pre-Intermediate, and all 10
units of Solutions Intermediate were reviewed in full.

Analytical framework and counting procedure

The evaluation framework draws on Cunning-
sworth (1995) and Littlejohn (2011), focusing on four
dimensions: (1) the frequency of speaking activities per
unit; (2) the variety of speaking task types (e.qg., discus-
sion, role play, presentation, negotiation); (3) the avail-
ability of linguistic scaffolding (e.g., Useful Language
boxes, model dialogues, guided practice); and (4) the
degree of alignment with professional business com-
munication contexts.

For the purpose of quantitative comparison,
speaking tasks were operationally defined as any activ-
ity explicitly requiring oral production, including la-
beled tasks (e.g., SPEAKING, Starting Up, Skills role-
play, Case Study discussion, ‘Discuss in pairs’, ‘Work
in groups’, ‘Talk with your partner’). Activities requir-
ing only written output, listening comprehension,
grammar completion, or vocabulary matching were not
counted as speaking tasks. Total task counts per unit
were tabulated independently, yielding the proportional
figures reported in Table 1.

Materials

Scale Up Course 1 (101 pages, 16 lessons across 4
units) is a locally authored, institution-adopted text-
book designed specifically for Uzbek university stu-
dents at approximately B2 level. Market Leader Pre-In-
termediate (175 pages, 12 units plus Working Across
Cultures sections) is a Pearson/Longman publication at
B1-B1+ level. Solutions Intermediate (165 pages, 10
units of 6 lessons each) is an Oxford University Press
general English course book at B1 level.

Results

Overview of findings

Table 1 presents the verified quantitative findings
of the page-by-page analysis across all three textbooks.

Table 1

Verified Comparative Analysis of Three EFL Textbooks Across Key Dimensions

Criterion Scale Up (2015) Market Leader (2013) Solutions (2018)

Uzbek university | Adult business EFL | Secondary & higher

Target learner
students learners school

CEFR level B2 FI;rle;l)ntermedlate B | ntermediate (B1)

1 ifi 0,
Sﬁﬁ‘;‘k'”g tasks (verified % Of | o) 504 (41/182 tasks) | ~38% (102/264 tasks) | ~25% (100/400 tasks)
ztsjlilsness-orlented speaking Moderate High Absent

Role plays & simulations Rare (0-1 per unit)

Every unit (2+ per unit) | Occasional (1 per unit)

Useful language scaffolding Absent Every unit Occasional
Case studies Present (limited) Every unit Absent
Authentic audio No Yes (FT-based) Yes

Local cultural context High Low Low

Writing emphasis High (28% est.)

Moderate (18% est.) Moderate (20% est.)

Note. Speaking task percentages are based on a systematic page-by-page count of all labeled speaking activities
divided by total labeled activities across all units of each textbook. Scale Up: 41 speaking tasks / 182 total tasks
(16 lessons). Market Leader: ~102 / ~264 (12 units). Solutions: ~100 / ~400 (10 units, 6 lessons each).

Scale Up Course 1

The page-by-page review of all 16 lessons of Scale
Up Course 1 identified 41 speaking tasks across an es-
timated 182 total labeled activities, yielding a speaking
proportion of approximately 22.5%. However, this fig-
ure varies considerably across units: the study strate-
gies lessons (Lessons 5, 6, and 7) produce the lowest

speaking proportions, at approximately 10% each, re-
flecting a stronger orientation toward reading compre-
hension, grammar practice, and written output. In con-
trast, Lessons 2 (Information and Security), 11 (Finan-
cial Management), and 16 (World Awards) reach
speaking proportions of approximately 33%, driven by
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group discussion tasks, pair-based exchanges, and
small-group collaborative activities.

The textbook’s speaking activities typically take
the form of discussion prompts anchored to photo-
graphs or short texts, pair-based exchanges, and small-
group tasks. An example representative of the book’s
speaking approach appears in Lesson 12 (Risk Manage-
ment), where learners are asked to ‘work in groups of 4
or 5, imagine you are planning a student activity con-
nected with your field of study’ and discuss the associ-
ated liability risks — a task that connects directly to
students’ professional context. Lesson 16 incorporates
a group interview preparation task and a ‘talk to the per-
son next to you’ future-oriented discussion, both of
which afford extended oral production.

The textbook’s most distinctive strength lies in its
cultural and institutional localisation. References to
Uzbek figures, settings, and professional contexts help
reduce the distance between learning materials and
learners’ lived experience, a factor associated with in-
creased motivation and relevance (Tomlinson, 2011).
At the same time, the absence of Useful Language scaf-
folding and structured role plays means that speaking
tasks, while present throughout, are rarely supported by
the kind of linguistic preparation that would help lower-
proficiency learners engage with them confidently.

Market Leader Pre-Intermediate (3™ edition)

The page-by-page review of all 12 units of Market
Leader Pre-Intermediate identified approximately 102
speaking tasks across an estimated 264 total labeled ac-
tivities, yielding a verified speaking proportion of ap-
proximately 38%. This figure is the highest of the three
textbooks and is notably consistent across units, rang-
ing from approximately 35% to 42%. This consistency
reflects the course book’s structured unit design, in
which speaking tasks are systematically embedded at
multiple points: the Starting Up section (which opens
every unit with two to three oral discussion activities),
the Reading and Listening sections (which each con-
clude with a pair or group discussion), the Language
Review section (which includes a communicative prac-
tice activity), the Skills section (which contains one to
two scaffolded role plays with a Useful Language box),
and the Case Study (which requires two to three oral
discussion or decision-making tasks).

The Skills section warrants particular attention.
Each of the 12 units targets a distinct professional com-
munication competency: telephoning and making con-
tact (Unit 1), presenting a company (Unit 2), dealing
with numbers (Unit 7), and entertaining clients (Unit 6),
among others. In each case, learners first observe or lis-
ten to a model of the target skill, then practise using a
Useful Language box that provides the functional
phrases needed to perform the task. Unit 1 (Careers),
for instance, provides phrases for Making Calls and Re-
ceiving Calls before a role-play activity in which Stu-
dent A and Student B take on interviewer and inter-
viewee roles respectively, following prompts that
closely simulate a real professional exchange. This kind
of scaffolded, professionally situated speaking practice,
replicated across all 12 units, represents the most com-
prehensive oral skills programme of the three textbooks
reviewed.

The Case Study component, present in every unit
and based on realistic business scenarios, further ex-
tends the speaking curriculum by requiring learners to

collaborate in groups, weigh evidence, and present and
justify decisions orally. The integration of authentic
reading texts from the Financial Times grounds these
discussions in real business discourse.

Solutions Intermediate (3™ edition)

The page-by-page review of all 10 units of Solu-
tions Intermediate identified approximately 100 speak-
ing tasks across an estimated 400 total labeled activi-
ties, yielding a speaking proportion of approximately
25%. Notably, Solutions is the only textbook of the
three to label speaking tasks explicitly and systemati-
cally on the page itself, with the bold label SPEAKING
appearing in every lesson (A through F) of every unit.
This typographic prominence signals a genuine struc-
tural commitment to oral skills development.

Speaking activities in Solutions Intermediate ex-
hibit variety and communicative intent. Learners are
regularly asked to express opinions, compare experi-
ences, engage in information-gap tasks, and participate
in role plays. The introductory unit alone contains three
labeled speaking tasks in a single two-page lesson. The
course book’s attention to vocabulary building is par-
ticularly thorough, and grammar explanations are clear,
accessible, and well-contextualised. However, the
speaking tasks themselves are predominantly short
pair-work exchanges of two to four conversational
turns, and the book’s thematic orientation — centred on
topics such as generations, leisure time, and personal
relationships — reflects its design for a broad young
adult learner audience rather than for students with spe-
cific professional communication needs.

Designed as a general English course book, Solu-
tions Intermediate is intentionally oriented toward
broad communicative competence rather than domain-
specific professional skills, and excels within that
scope. Its contribution to the speaking development of
business management students is therefore most pro-
ductively understood as foundational: it builds the flu-
ency, accuracy, and interactional confidence on which
more professionally oriented language use can subse-
quently be developed. Within its intended scope as a
general English course book, Solutions Intermediate
performs well; its contribution to the speaking skills of
business management students is therefore most pro-
ductively understood as foundational rather than pro-
fessional.

Discussion

The page-by-page analysis confirms that the three
textbooks occupy meaningfully different positions with
respect to the quantity and quality of their speaking
components. Market Leader Pre-Intermediate devotes
approximately 38% of its labeled activities to speaking,
compared with approximately 25% for Solutions Inter-
mediate and 22.5% for Scale Up Course 1. These fig-
ures represent a genuine difference in curricular prior-
ity, not merely a difference in task labelling.

Beyond raw proportion, the nature of speaking
tasks differs substantially. Market Leader’s speaking
activities are systematically scaffolded, professionally
oriented, and progressively structured across the unit;
learners are prepared for each oral task with relevant
vocabulary, a model of the target skill, and a Useful
Language box before being asked to perform. Solu-
tions’ speaking tasks are consistently present but are
typically brief, unscaffolded exchanges that serve pri-
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marily as communicative practice for grammar and vo-
cabulary points. Scale Up’s speaking tasks are variable
in depth and frequency — strongest in the manage-
ment-focused units (Units 3 and 4) and notably limited
in the study strategies units (Unit 2, Lessons 5-7),
where grammar and writing tasks predominate.

Scale Up Course 1 fulfils a distinctive and valua-
ble function as a contextually embedded resource that
connects English language learning to Uzbek institu-
tional and cultural realities. This contextual alignment
is consistent with Tomlinson’s (2011) argument that
materials achieve greater impact when they connect
with learners’ lives and experiences. Market Leader
most directly addresses the communicative needs of
business management students at the level of profes-
sional skills development, reflecting the task-based,
needs-driven design that Dudley-Evans and St John
(1998) recommend for English for Specific Purposes
(ESP) contexts. Solutions contributes to the accuracy
and range of learners’ general English proficiency — a
foundation that Richards and Rodgers (2014) note is
prerequisite to communicative competence.

The analysis identifies a curricular space that none
of the three textbooks fully occupies: a resource that
combines locally meaningful professional contexts
with systematic, scaffolded oral skills development of
the kind found in Market Leader. The design or adop-
tion of a supplementary resource addressing this oppor-
tunity would strengthen the speaking curriculum con-
siderably, providing learners with structured practice in
the professional oral communication competencies
most relevant to their future careers.

Conclusion

This study has conducted a systematic, page-by-
page examination of three EFL textbooks used in Uz-
bek higher education business management pro-
grammes, with particular attention to their treatment of
oral communication skills. The analysis yields verified
speaking proportions of approximately 22.5% for Scale
Up Course 1, 38% for Market Leader Pre-Intermediate,
and 25% for Solutions Intermediate, alongside qualita-
tive differences in task type, scaffolding, and profes-
sional orientation that are equally significant.

All three textbooks offer genuine and distinctive
contributions to language learning. Scale Up’s cultural
relevance and contextual grounding, Market Leader’s
professionally oriented speaking tasks and systematic
scaffolding, and Solutions’ rigorous and consistently
labeled language development each serve important
purposes within the curriculum. Instructors are well po-
sitioned to draw on all three in combination, selecting
and sequencing activities that serve the specific com-
municative goals of each stage of the course.

At the same time, the findings point clearly to the
value of developing or adopting a supplementary re-
source specifically designed to extend and reinforce
professional speaking skills in contextually meaningful
ways for Uzbek undergraduate business management
students. Such a resource would ideally combine the lo-
cal relevance characteristic of Scale Up with the struc-
tured oral skills development and Useful Language
scaffolding evident in Market Leader, while attending
to the principled language teaching approach that dis-
tinguishes Solutions. The development of purpose-built

supplementary materials represents a productive direc-
tion for future curriculum design and materials devel-
opment work in Uzbek higher education.

Future research might productively examine
learner and instructor perceptions of these materials, as
well as the relationship between textbook design and
actual classroom speaking practice, through observa-
tional or interview-based methodologies.
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PLACE AND ROLE OF Al IN TEACHING FOREIGN LANGUAGES

Anomauis.

Cmamms npucesauena po32ensioy CyyacHo20 CMAaHy i nepcneKkmue UKOPUCMAanHa wmyynozo inmenexkmy (L)
6 HasuaHHi iHo3eMHUX M08. Hazonowyemovca na senukomy neoazoziunomy nomenyiaii L1, exazyromsca uucnenui
nepesazu 1020 3acmocy8anHs Ojisi CMyOeHmis, nedazoeie ma aominicmpamopis. B moii orce uac poszensdy nidoa-
ombcst mi 1o2o pucu, SAKI Maiomb He2amusHUU 6NIUG K Hd pesyibmamu Has4aHHs, maxK I Ha 0606)/ JZiOOuHu, AKa
HABYAEMbCSL, NEPUL 3d 6Ce, - HEOANCAHT NCUXONOSIYHI MA KOSHIMUBHI HAcaioku. Aemop 06208opioe no3uyiio neda-
202iuH020 cKAady GIOHOCHO epexmuenocmi LI ma niokpecnioe 8i0nosioanbHicmy KepieHOI JIAHKU 0epICcagHOl
oceimu 3a po3poOKy eghekmusHOI NOIIMuUKY 1020 uKopucmanis. B pobomi oaromscs npaxmuuni nopaou, six ege-
KMUu6Ho xopucmyeamucs nozumusHumu pucamu LI ma niseniosamu 1io2o HecamusHi ocobausocmi, 062080pio-
FOMbCsL NEPCReKMUsU 1020 PO3BUMKY 018 CHLYOeHMI8 ma OCEimsH.

Abstract.

The article is devoted to the consideration of the current state and prospects of the use of artificial intelligence
(Al) in teaching foreign languages. The great pedagogical potential of Al is emphasized, the numerous advantages
of its application for students, teachers and administrators are analyzed. At the same time, those of its features
that have a negative impact on both learning outcomes and the personality of the person who is studying are
carefully considered. The author discusses the position of the teaching staff regarding the effectiveness of Al and
emphasizes the responsibility of the leadership of public education for the development of an effective policy for
its use. The paper provides practical advice on how to effectively use the positive features of Al and eliminate its
negative features, and discusses the prospects for its development for students and educators.

Knrouosi cnosa:. wimyunuii inmenexm, Ha8YAHHS IHO3EMHUX MO8, AKAOEMIUHA 3AYYeHICIb, NCUXOA0STUHULL
ma KOSHIMUBHUL 6NUS, nepcnekmusuy eukopucmauns LT
Keywords: artificial intelligence, foreign language learning, academic engagement, psychological and

cognitive impact, prospects for the use of Al

OcranHiME pokamMu mmTydHUE iHTenekt (IIII)
3HAMIIOB HIMPOKE BUKOPHUCTAHHS y pI3HUX cdepax
JKHUTTSI CYCITIIBCTBA, BKIFOYAIOUH OCBITY, 30KpeMa B Ha-
BYaHHI 1HO36MHHUX MOB. [IpUXHMIBHHUKH I[HOTO Hamps-
MKy BOQuaroTh B HbOMY BaXJIMBHI PE3€PB IiIBUILICHHS
e(eKTHBHOCTI HaBYaHHS, Ta TMOJICTIICHHS BJIACHOT
npatii. YucaeHH] TeopeTHYHI JOCIIKeHHS Ta IPaKTH-
YHI eKCIIEPUMEHTH NPOTIarytoTh HOTo BEJMKHUHN Niejaro-
TiYHUH MOTEeHIia)l Ta MPOMOHYIOTh IUIAXH HOTO IMoja-
JBIIOTO 3aCTOCYBaHHS. HalOimbIl BaXKIIMBUM TEXHO-
JIOTIYHNM JJOCSITHEHHSIM OCTaHHBOT'O Yacy CTaja MosiBa
Benukux moeuux Mmoxeineit (GPT, Gemini, Claude,
DeepSeek Ta mecsaTky iHIINX), SIKi MOXKYTh T€HEPYBaTH
TEKCTH, TIepPeKIIaaTh, BiANOBIIATH Ha TUTAHHS TOIIO,
BJIAJIO IMITYFOUH JIFOJICBKE CIIKYBaHHS, 1 AKi 3 yCIIIXOM
BUKOPHCTOBYIOTHCS B HABYAHHI.

Uucnenni nepeBarn Buxopuctanas LI B Has-
4YaHHi 100pe BiZIOMi, Iie IepCOHaTi3alliss HaBYaHHS, J10-
CTYIHICTh Ta THYYKICTb, 3aJIy4€HICTh CTYIEHTIB, €KO-
HOMIS 4acy Ta 3yCHJIb BHKJIa/a4iB, MUTTEBHH 3BOPOT-
Hill 3B’30K, aBTOMATH3a1lisI 00 €KTHBHOTO KOHTPOJIIO,
BUSIBJICHHS IIIariaty Tomo. OJHaK MO3UTHBHA OLliHKA
3a3HAYCHHUX IIepeBar IOBHHHA CYNPOBOKYBATUChH
aHaJII30M TUX HEJOJIKIB, SIKi TOMITHI HABITh MIPH TOBE-
pXOBOMY TIOTJISII, 1 MOBa ¥e, Iepir 3a Bce, PO TOM

BIUmB, skwii 111 cripaBnsge Ha Oaromoayvdst THX, XTO
HaBYa€ThCs, 1X (PYHKLIIOBAaHHS y COILiyMi, NCHXIUuHE
3]I0POB’S, 3[ATHICTh JI0 MIDXOCOOMCTICHOTO CITUIKY-
BaHHsI 1 Oe3mocepenHbO1 KOMYHIKaIlii. YBaru 3aciyro-
BYIOTb Ti KOPOTKO- Ta JIOBTOCTPOKOBI HACIIIZIKH, SIKi MO-
KyThb 3’sBUTHCS 4epe3 Bukopucranus II: Biguyxe-
HICTb, 130JIbOBAHICTh, CAMOTHICTh, MTOPYIICHHS COIlia-
JIbHAX KOHTAKTiB, BTpaTa HABHYOK CIUIKYyBaHHS Bid-
Ha-BiY, 3HIKEHHs EMOLIIHOTO IHTEJEKTy, TPUBOTa Ta
cTpec.

Jlyxe cknasHO poOHUTH MOPIBHAJIBHUI aHAI3 M0-
sutuBHUX cTOpiH LI Ta #ioro HeraTHBHUX HACIIIKIB,
iX CIHIBBIIHONIEHHA Ta NMPOTHO3YBATH iX IMOJANBITHA
BIUIMB Ha JIIOAKHY. Lle MosSCHIOEThCS TIepIl 3a BCE THM,
mo moximBocTi 1l Ta #oro 3acTocyBaHHS B OCBITH
3pOCTalOTh HACTUIBKH INBHAKO, IO TEOPETHYHI y3a-
raJbHEHHS YaCTO HE BCTUTAIOTh 33 JMHAMIKOIO PaKTH-
gHUX Jid. KpiM TOT0, TOHKI TICHXO0JIOTiYHI Ta KOTHITH-
BHI MPOLECH BAXKKO MiJIAIOTHCS BUMIPIOBAHHIO 1, SIK
MIPaBWJIO, MOTPEOYIOTH JIOBFOCTPOKOBHX IOCIIKEHb
JUISL BUSIBIIGHHS MaJIOLIOMITHHUX 3MiH.

[Mepiu Hix posrnsHyTH poib LI B HaBuaHHI, citig
HarajaTH, IO 1032 MEXaMH HaBYAIBHUX ayIUTOPii
BiH BUKOPHCTOBYEThCS B SIKOCTI YHIBEpCaJIbHOTO Hepe-
Kiagada, 3a0e3meuyrour  B3a€EMOPO3YMIHHS — MiX
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moasMu. Tam, ne panime OyJio moTpiOHO 3HAHHS MOB
a00 MPUCYTHICTH MepeKiaaaya, 3apa3 J0CTaTHbO KOM-
MAKTHOTO MIPHUCTPOIO, IO peanizye MoximBocTi T ge-
pe3 YHCICeHHI TONATKH Ta aBTOMAaTHYHI IepeKiIagadi.
3aBIAKU TOSBI TAKOTO TOTYKHOTO TTOCEPEIHIKA CTAJIO
MOXITMBHUM Oy/Ib-sIKE€ CITIIKYBaHHS — BiJl MI>XOCOOUCTI-
CHOTO JI0 BIJIy4eHHs iHpopMallii 3 marnepoBux 4u eje-
KTPOHHUX JDKEPEI, 1 BCe 1ie 30BCiM 0e3 3HaHHS 1HO3eM-
HHUX MOB. SIk Haciilok, moTpeba y iX BHUBYEHHI, NpHU-
HalilMHI Yy MacoBOMY MOPSJIKY, 00 €KTHBHO 3MEHIIY-
etbesd. Takum umHOM, 111l HeraTHBHO BIIIMBAc Ha BU-
BUCHHS 1HO3EMHHX MOB 4Y€pe3 IMOCTYIOBE 3BYXXCHHS
cdepr iX BHKOPHUCTaHHA O€3MOCEPEIHBO JIFOIMHOIO,
TAM CaMHM 3MEHIIYIOYH MOTHBALIIO 10 OTPHMAaHHS
MOBHOI OCBITH.

3ycwinIsl TOCHiAHUKIB CIIPSIMOBaHI Ha Te, mo00 B
yac Hanoserausoro Hactymy LI B yci chepu cycminb-
HOT'O JKUTTS 30€perTy peeBaHTHICTh BUBUCHHS iHO3e-
MHHX MOB B IIIJIOMY, @ TAKOXX F'APaHTyBaTu aKTHBHY y4-
acTh JIFOJUHH Y IboMy mporieci. | Bce x Tpeba MaTH Ha
yBa3i, [0 HEBIMHHUH TEXHIYHUI IpOrpec MOXKe 1oc-
TYIOBO IPU3BECTH A0 PAAUKAIBHUX 3MiH POJIi BUKJIA-
Jlava, TIECUMICTHYHI 5K IIPOTHO3H ITOTPOXKYIOTh B HE Ta-
Kilf B)Ke JaJIeKiil mepCcreKTuBi Maike TOBHUM BHKITIO-
YeHHsSM 0COOWM BHKJIamada 3i cdepu OCBiTH, IO, Ha
JKallb, MOXKYTh IPUCKOPUTH €KOHOMIYHI MipKyBaHHS.

B minmomy, motenmian 11, icropis sskoro Ha AyMKY
JIesIKMX JIOCJITHUKIB HapaxoBye Oiibie 60 pokiB, mo-
YMHAIOYM 3 HaBYAHHS 3a JIONIOMOTOI0 KOMII'IOTepa Ha
novatky 1960-x pokis [1], B HaB4aHHI iHO3EMHHX MOB
OyB BU3HAHMU Ta CIpUilHATHI Tyxke mBuako. Ctyne-
HTH OTPUMAaJIX TIEPCOHAIBLHOTO JOOPO3UUIIMBOTO 1 TEp-
IUITYOTO CHIBPO3MOBHHUKA, MOMIYHUKA B TIyMadeHHi
HOBHX CJIiB, TAJIAHOBUTOT'O CIIIBABTOpA ISl BAKOHAHHS
MIChMOBUX 3aBJaHb. BuKiamadi pagukaibHO CKOpPO-
THII BUTPATH Yacy Ha CTBOPCHHS JOKyMEHTAIli] Ta Ha-
BYANTBHUX MAaTepialliB 31 CTYIEHEM aJalTOBaHOCTI IO
MOXITMBOCTEH KOJKHOTO CTYZAEHTa, KM paHimie OyB
MPOCTO HEAOCSHKHUM. 3aBIISIKM CBOIM aJalITHBHUM MO-
sxiuBocTaM I cripusie 1HKIIIO3UBHOMY HaBYaHHIO,
MHTTEBO MPUCTOCOBYIOYKCH 10 1HMBIIyaIbHOTO PiBHSI
3HaHb T2 HABMYOK THX, XTO HABYAETHCS, HAIAE aPECHyY
JIOTIOMOT'Y LIUIIXOM BHECEHHs 3MiH y (opMy Ta 3MicT
HaBYAJILHOTO Marepially, HOro ajanramii 44 CKOpPO-
YEHHS, JOJaTKOBOTO TOSICHEHHSI, KOMEHTYBaHHSI, TIIy-
MaueHHs, LTIoCTpyBaHHs Tomo. /lonomora 3 60Ky iH-
crpymenTiB LI Moxe HOCUTH NIpUXOBaHUIT XapakTep,
HaJlafou CTYIEHTY MOXJIMBICTh CaMOCTIMHO Mparo-
BaTH B €MOLIHHO KOM(OPTHUX yMOBax, HE IIpHBEPTA-
I0YH YBary JI0 Ti€l MATPUMKH, KA HOMY Ha/Ila€ThCSL.

Mix TuM, TO3UTUBHAN moran Ha pois LI B Ha-
BUaHHI HE € 3araJIbHONPUHHATAM. AHaJi3 MO3HIIi{ BU-
KJIaJIa4iB CBIYHTH MPO IMEBHY MOJIPU3AILs IX BigHO-
[ICHHS IO NpOOJIEeMH: OJHA YaCTUHA 3 HUX [TO3UTHBHO
ctaBuThCs 10 Bukopuctans L1 B HaB4yanHi, iHIIA Ha-
roJIolllye Ha Moro HeraTuBHUX pucax. I[Ipu npomy ke-
piBHA JIaHKA OpPTaHi3aTOpiB HABYAIBLHOTO MPOLIECY TEXK
He Ma€ KOHCOJIIZIOBaHOI MO3WIII B I[bOMY IUTaHHI, 1
came uepe3 1e Bukopucranns LI B mkonax Ta yHiBep-
CUTeTaX HOCHUTH 3AeOUIbIIC CTHXIHHUN xapakrtep. B
YMOBax LIEHTPaJi30BaHOI CHUCTEMH OCBITH pPO3poOKa
TaKoi MOJITHKY, sKa O 3a0e3neuyBaia BiIIOBiAaJIbHE
Ta Oe3meuHe BUKopucTaHHS iHcTpymentiB I, €

000B’SI3KOM caMe KepiBHUKIB OCBITHBOI cepu B Me-
kax Bciei kpaiam. [ToBuHHA OyTH Ha/llaHA KPUTHUYHA Ta
00’eKTHBHA OLIiHKA BCiX acrekTiB BukopucTanus LI Ta
BCIX MOJKJIMBHX HACNIIKiB A (Pi3UIHOTO, MCHTAb-
HOTO Ta €MOLIII{HOTO 3I0POB’s, B TOMY YHCII THX, IO
MOXYTh JaTH 3HaKH Y BiJCTPOYECHWIl NEPCHEKTHUBI.
Bynp-ski pitnenHs moao Bukopuctanus 11 moBuHHI
OyTHu peTenbHO 30aNaHCOBAaHUMM i OpaTu 10 yBaru Bci
(haKTOpH — NCUXOJIOTTYHUH Ta KOTHITUBHUH BIUIMB, Ha-
BaHTa)XEHHS CTY/ICHTIB, Yac BUKJIAIa4iB TOIIO.

[Moxu mo HaOyTHII OCBITSHAMH JOCBiJ CBiIYHTH
PO MOXKIIMBHH To3uTHBHUK BHEecOK LI B ocBiTHIO cH-
cremy s egarorigHoro CKiIanay HaieeKTHBHILITIM
MPAKTHIHUM HACJiAKOM IOro BHUKOpPHCTaHHS, i Ha
FOMY HaroJIONIyIOTh Maiike BC1 JOCIiJTHUKH, € eKOHO-
Mis 9acy SIK HaWBa)IIMBIMIOTO pPeCcypcy BHKJIamada.
[Mpuknagamu Takoi ekoOHOMii MoXke OYTH BHKOpHC-
taHHs iHcTpyMeHTiB LI 1yist ckiianaHHs miiaHiB ypoky
Ta 1HIIOT JOKyMEHTallii, CTBOPEHHSI HaBYAJIbHUX TEKC-
TiB, BIIPAB Ta IHIIUX PIBHEBUX MaTepialliB 3a HalAaHUMHU
crienudikanisimMM, MepeBipku Ta KOPEKTYBaHHS IMHUCh-
MOBHX po0it To1o Lle He mpocTo BUrpam B yaci, a Mo-
JKIIUBICTH 3MIHUTH aKIICHTH B CBOTH poOOTH, 30cepean-
BIINCh Ha HaBYAJIFHOMY MPOIIECi Ta MOTpedax CBOIX
CTyIeHTIB. TakuM YMHOM, 3MEHIICHHS HaBaHTAXCHHS
BUKJIJ1a4iB aBTOMAaTHYHO 03HAYA€ MMOKPAIIEHHS SKOCTI
HaBYaHHS.

LI mMoxe OyTH KOPUCHUM 1 JUIsl aMiHICTpaTHUB-
HOTO CKJIaJly 3aKJIajiB OCBITH: BiH 37aTeH €()EKTUBHO
KOHTpOJIIOBATH Ta aHaJIi3yBaTH Pi3HOMaHITHI acHeKTH
JISUTHHOCTI HABYAJIBHOTO 3aKIay B LIIOMY, TakKi, sIK
aKaJileMiyHa YCHIIIHICTb, BiJBIIyBaHHS 3aHATH, IPO-
0JIeMU 3 MOBE/IHKOIO, BUITQ/IKU IUIATiaTy, HEJIOJIiKN BU-
KJIaJIaHHS TOMIO. Y3araibHeHHs iH(popMarlii, cBoeqa-
CHE BHSIBJICHHS TEH/ICHIIIH Ta BPa3IMBUX JUISTHOK B IIO-
BCSKIICHHIH poOOTi, peKOMEHIAII{ 3 X yCyHEHHS A0TO-
MararoTb OINEpPATUBHOMY BHPIIIyBaHHIO MOTOYHHUX Ta
3arajJbHUX MPOOIIEM.

Jocmimkenns moxxuBoctedt LT BustBHIIH, 0 BiH
cripusie OUTBIIIN akaaeMiuHiil 3a]1y4eHOCTI CTYJCHTIB,
MiJ1 SIKOKO PO3YMIIOTh aKTUBHY Y4acTh B HaBUAJIbHIH

IUSUTBHOCTI, BiAMAHICTh 11 HUIAM, IO Hepeadadae
yBary JI0 TAKUX aclieKTiB, sIK BiJ[BIIaHHS 3aHATh, BUKO-
HAHHS 3aBJaHb, BIAHOIICHHS 1O IHIIUX CTYACHTIB Ta
BUKJIa/Ia4iB, MiITPUMaHHs TBOPYOI aKaJeMidyHOI aTMO-
chepu [2]. 3aranbHUM BHCHOBKOM JOCIIIKEHb € TE,
110 TaKi OCBITHIX IHCTPYMEHTIB, SIK 4aT-00TH Ha OCHOBI
I, cnpusifoTh Kpamomy axkaJeMiYHOMY 3aJIy4eHHIO
CTYJICHTCBHKOT'O 3arairy, 0 HOSICHIOETECS 1X 3110HICTIO
LIBHJIKO aHAJIi3yBaTH peaJbHUI CTaH IiJrOTOBKH THX,
XTO HABYAIOTHCS, aJIallTyBAaTUCS 1O iX MOKJIMBOCTEH,
CIIJIKYBaTHCS Ha PiBHI HOCIS MOBH 1 CTBOPIOBATH TaKe
MOBJICHHEBE CEPENIOBHUIIIE, SIKE 320X0UYE CTYJEHTIB 10
aKTUBHOI y9acTi B IPOLeCi HABYAHHS.

B Toii ke yac ciig mam’sTaTH, 10 JOIoMOra 3
6oky 11II moBMHHA HOCHUTH T030BaHUH XapakTep, ii CIIif
HA/IaBaTH, KOJIM B XOJi aKTHBHOI CaMOCTIiIfHOT poOOTH
BUYEpIIaHi BIacHI MOXIIMBOCTI Ta PECYpCH 1 BUHHKAE
HeoOximHicTh y nonarkoii miarpumui. LI mae nmume
MATPUMYBaTH OCOOUCTHH Ipo1iec HaOyTTs 3HAHb 1 poO-
3BUTKY HABUYOK, a HE IMIIMIHATH HOTO, BiAMOBIHI iH-
CTPYMEHTH IOBHHHI HE BiJBOJIKATH, a aKTHBHO CIIPHU-
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ST JOCATHEHHIO TOJIOBHUX LUIEH HaBYaHHA.. Bri-
nerHs 11 B HaBUanbHMIA MTpOLIEC AOIITBHE JIUIIIE TOI,
KOJIM BiH JIICHO TIOJIIIIIyE HABYaHHSA, 3a0€3Ieuy€e BH-
MipHHH MPHUPICT HABYAIBEHOTO IPOIYKTY, € JOCTYITHIM
JUTS BCiX CTYICHTIB, eKOHOMHTD Yac BUKJIAZAYiB i MOXKE
Oyt 3acBO€HMIT HUMH ISl €(DEKTHBHOIO BUKOPHC-
tanHs. [lompu Bci MOXIMBI TEXHIYHI JOCATHEHHS, Y
HaWOMIKIOMY MalOyTHBOMY IISITUME €JUHUH TPHH-
LI JIIOJIMHA BUUTD JIIOJUHY. TOMy B IIEHTpI mporecy
3aJIMIIAETHCS CTY/ICHT, IKUI CaMOCTIHHO 3aCBOIOE HaB-
YJabHUM MaTepiai i po3BHBae HEOOXiZHI HaBUYKH 3a
OpraHi3alliifHOI0 Ta METOAWYHOIO JOTIOMOTOI0 BHKIJIA-
Jada JIoTpuMaHHA OBOTO MPHUHIMITY O3HAJa€, MO0 MU
HE TTOBUHHI MepeOiTbIIyBaTH BaXKIIUBICTh 1HCTPYMEH-
tiB Il abo irHOpyBaTH NMpUTaMaHHi HOMY HETOIKH.

VY mocnimHUKIB i 10Ci € HeTOCTAaTHE YSABICHHS IIPO
Te, sik 11I] BruiMBae Ha MCUXOJIOTIYHY CTOPOHY MPOIECY
HaByaHHs, OCTaHHIM 4acOM BUBUEHHS I[bOTO MUTAHHS
NPUTATYE BCE OLIBIIY yBary, 0COOJIMBY 3alliKaBICHICTh
BUKJIMKAIOTh CaMOE(PEKTUBHICTh (KA TPAKTYETHCS SIK
Bipa B CBOT MOXKJIMBOCTI), MOTHBALlisl Ta TPHBOXKHICTB.
I TyT B mOCHiIKEHHSIX POOIATHCS MPOTHIIEHKHI BUCHO-
BKH. JlesiKi 3 HUX CTBEpIKYIOTh, 0 iHcTpymMeHnTH 1111
MArOTh [TO3UTHBHUI IICHXOJIOT1YHHUH BIUIUB Ha THX, XTO
HaBYA€THCS, CTBOPIOIOYH 30aJaHCOBAaHE Ta €MOLIHHO
MiATPUMYIOUE HABYAIBGHE CEPEIOBHINEG, CHPHUSIIOUN
3pOCTaHHIO BIIEBHEHOCTI Ta BIMIYTTIO BJIACHOI TiITHO-
CTi, 1110 IO3UTHBHO BiZIOMBAETHCS HA Pe3yJIbTaTax HaB-
vanHs [3]. B Toif ke 4ac icHye iHmra, Ginbir oGepexHa
ouinka micig ta poui LI B HaBuanni, Bin xapakrepu-
3YEThCSl SIK CKJIaJHE NOABIHHE SBHIIE, SKE MOEIHYE
NpUBaOIMBI MOXKIIMBOCTI 13 HEJIOJIIKaMH Ta HaBiTh cep-
HO3HUMHM PU3UKAMH JUIl MEHTaJIbHOTO 310pOB’s Ta KO-
THITUBHHUX 3I10HOCTEH THUX, XTO HABYAEThCH.

OTpuMaHHS TOTOBHX BiJIOBIICH, YaCTO y BUTIISAII
MiIKa30K TECTOBOTO XapaKTepy, IO CIUPAIOThCS Ha
BII3HABAaHHA MaTepialy, a HE HOPOJUKEHHS BIACHHUX
JYMOK, BIICyTHICTh KDHTHYHOTO TIOTJIATY Ta CAMOCTIN-
HOI OIiHKY iH(opMaIlii Bege 10 BTpaTH HABHYOK TITH-
OOKOro aHaji3y Te HEe3aJe)KHOTrO0 HMPHUHSATTS PILlCHb.
[Tpu 11bOMY TaKOX HEPIKO ITHOPYETHCS MOXKIUBICTH
OTpPHUMATH HEJOCTOBIPHY, HETOUHY ab0 HETOBHY iH(O-
pmartito, siky iHozui renepye Il1. 3aiiBa BrieBHEHICTh B
yHiBepcanpHiii npaBoti LI nmo36asisie cTyaeHTIB MO-
TUBALIl AJs MOUIYKY BJACHHX LUISXIB, Mapamizye ix
TBOPYi MOXIIUBOCTI. [CHYIOTh TOOOFOBaHHS, IO HAMi-
PHa 3aJIeXKHICTb Bij Takoi 3py4yHoi gomomoru LI mosxe
CIIPOBOKYBATH CBOEPIIHE «TyHEJIbHE» MUCIICHHS, KOJIN
CTY/ICHTH 3BHUKAalOTh HE IIOMiYaTH ajbTepHATHUBHI
HITSIXH BUPIIEHHS MTPOOIEMH OKPiM TOTO, SIKUH 3a1po-
nonyBas II. Kpim Toro, moctiifHa Kopekis 3 Horo
OOKy CTBOPIOE THCK Ta 3MYIIYE CTYIEHTIB XBHJIIOBa-
THUCh.

Sk BuKITamadi, Tak i CTyAEHTH MAIOTh KPUTHIHO
BiIHOCHTHCH 10 MatepiamiB , ctBopeHux I, 3Haxo-
JIUTH Ta OOTOBOPIOBATH iX cJ1abKi CTOPOHHU Ta BUKOPH-
CTOBYBATH IIi MaTepiaH HE B TKOCTi TOTOBOI BiIMOBI/I],
a SIK TI0YaTKOBHIA €Tall IOAAJBII0T OLTBIT TTHOOKOT PO-
3po6Oku [4]. Mix TuM, 3acTocyBaHHS iHCTpYMeHTIB LT
3MEHIIYE KOHTAKTH Ta B3a€EMOJIIO CTYJICHTa 3 BUKJIA/1a-
4eM, sKi € BKpall Ba)KJIMBUMH JJIsl PO3BUTKY HaBUUOK
MikocoOucTicHoT kKomyHikamii. Xova LI moxe 3a6e3-
MIEYUTH TIEPCOHANII30BaHE HABYAHHS, B HHOTO OpaKye

CyTO JIIOJICBKHX SIKOCTEH — €MOIIIMHOTO pPO3yMiHHS,
CIIBYYTTS, EMIIaTii, IKi HE3aMiHHI B CTIPaBXHBOMY CITi-
JIKyBaHHI.

CryneHTH MOBHICTIO MoKIanaroTbes Ha I, sxuit
BHKOHYE Pi3HOMAaHITHI 3aBIaHHS, Ta HE 3aIy4alOTHCS
aKTHMBHO JI0 TIpOLieCY HaBYaHHs. Y MiJCYMKY Iie IOpo-
JDKY€ BEIMYE3HUH PO3PHB MIX SIKICTIO Marepiairy, 110
HAJla€ThCS HA TEPEBIpPKY, Ta JIMCHUM PiBHEM MOBHOI
KOMITETEHTHOCTI 0coOH. TakuM YMHOM, BUKOPHCTaHHS
I mokpamurye GopManpHy YCHILIHICTH 1 OJHOYAacHO
TIOTipIITye TIMOMHHI SKOCTI JIIOIHH, TIEPI 32 BCE KPH-
THUYHE Ta TBOpUYe MHCIEHHA. KpiM Toro, e mopomxye
JOJATKOBI TPYAHOIII B OIIIHIOBaHHI CIPaBXHBOTO Pi-
BHS MIATOTOBKU THX, XTO HABYAETHCSL.

Curyalisi TOTIpITyeTBCS THUM, IO y CTyJCHTa
MOJK€ BUHUKHYTH 1JTI03is1 TOTO, IO BiH JOOpe BOJIOIE
MarepiajioM 4epe3 Te, L0 BiH IUTyTa€ HOro MachBHE
BII3HABAHHSI Ta 3aTHICTh HOTO aKTUBHO MPOJAYKYBATH.
OBOJIOIIHHSA MOBOIO MOTPEOY€E NOCTIHHOTO BUKOHAHHS
3aBJIaHb, sIKi CIIPSIMOBaH] HAa PO3BUTOK KOTHITUBHHX Ta
KOMYHIKaTUBHMX HaBU4YOK, ane IIII, Hamaroun rorosi
BIJIMIOBI/Ii, MMO30aBJsiE€ CTYACHTIB MOXIHBOCTI TaKol
npaktuku. Heobaune Bukopucranus I Takox oome-
Xy€ PO3MOBHY NPAKTHKY THX, XTO HABYAIOThCS, 00 Hi-
SIKE CITIIKYBaHHS 3 4aT-00TOM ITOKH IIIe He MOKe 3aMi-
HUTH PEajbHOI JIFOJCHKOi KOMYHIKaIlii, BiH HE 37aTeH
IHTEepPIPETYBATH MIMIKy, eMOI1Iii, TyMOp, CapKa3M, aJo-
311, TOHKOIII KYJbTYPH TOIIIO.

Crij miaKpecauTH, 110, Ha XKajlb, HalvacTiIe 3Be-
pranus o iHcrpymenTiB 111 mae HamipoM He BOOCKO-
HaJIUTU Ta MOTJIMOUTH CBOI 3HaHHA, a MPOCTO TOJIer-
IINTH BUKOHAHHS 3aBJaHb Ta OTPHUMaTH TOTOBI pi-
meHHs. B3arani, Ti, XTO HaBYaKOThCS, JEMOHCTPYIOTh
3/1eOLThIIIe TTOBEPXOBE 1 CIIOKUBAIIBKE BiTHOIIICHHS 10
LI, BoHm wacTo HE PO3YMIiIOTH Horo cnemuidHi Ta
VHIKaJIbHI MOXKJIMBOCTI, HE HAMArarThCs CITIBPOOITHH-
YaTH 3 HAM Ta YHUKAlOTh TAPTHEPCTBA B HABYAJbHIN
YU OCTIAHUIBKIA poOoTi. 3 yciX MOXIMBOCTECH iH-
crpymenTiB LI Haifgacrimme CTyI€eHTH BHKOPHCTOBY-
I0Th MIepeKJIaj SK 3acid 001iTH Ti TpyAHOLII, 1[0 BUMa-
raloTh KOTHITUBHHX 3ycHiib. Lle HeraTHBHO BIUTMBAE Ha
3aCBOEHHS JIGKCHKH, sIKE MOTpeOye He MUTTEBOTO Hiepe-
KJ1ajy, a 6araropazoBoro MOBTOPEHHS 1 ONpAIFOBaHHS
B pi3HMX KOHTeKcTaX. [HcTpymentu LI cipuiimaroThest
HPOCTO SIK IIe OJIHE, Xail 1 BJOCKOHAJIEHE, JUKEPEIO 1H-
(dopmartii, KOHTPOIIOBATH a0 MEPEBIPITH SIKE HEMAE
Hisikoro ceHcy. Hacninkm takoro BimHomeHHs go LI
MOJKHa 1 3apa3 BiJYyTH B ayUTOpii, KOJIH Ti, XTO HaB-
Yal0ThCS, BUKOPUCTOBYIOTh HOTO B SIKOCT1 €JIEKTPOHHOT
LIMaprajky, 6e31yMHO KOIIIOIOYH CTBOPEHI IM TEKCTi,
a0o TpH YCHIiH BiAMOBIi, 3BOISTYU cebe 0 POIH MPOC-
TOrO TYYHOMOBISI, O3BYYYIOTh Marepiall, HaJaHUMN
KOMIT 10TepoM, L{e mpu3BOAUTE 10 TOTO, IO JIEAKI BUAH
HaBYAJIBHOI JiSUTBHOCT]I (PAKTUYIHO HiBENIOIOTHCS TA BH-
BOJATHCS 3 apCeHally METOiB poOOTH BHKIagada. Pa-
30M 3 TM BukopucTanHs LI crynenTamu Mae oHy 1i-
KaBy 3aKOHOMIPHICTh: YMM BHIIE PiBEHb BIACHOI KOM-
MeTeHNii Ta yCHilHOCTI CTY/IEHTIB, TUM MEHIIEe BOHU
noknanaoTecs Ha 1. 3HauHa yacTHHA THX, XTO BCE XK
TaKH IM KOPUCTYETHCS, HE IOBIPSIOTH HOMY CEPHO3ZHUX
3aBJIaHb, PO3MIIAAAIOTH HOTO BHKIIOYHO SIK JIOMOMDK-
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HUH 3acib 3 METO0 M030aBUTHCS 3aliBOT PyTHHHOT PO-
00TH, a TaKOX dYacTilIe MEPeBipSIIOTh OTPUMaHI HUM
pe3yJIbTaTH.

IMossa 111 HabaraTo 301IbLIMIIa MOXKIMBOCTI ITa-
riaTy Ta akagemigHoi HemoOpouecHOCTI B miomy. Ilo-
CTiliHe, Ha piBHI aBTOMaTH3My 3BepTanHs no LI mms
BUKOHAHHS HaBITh HAWNPOCTILIMX 3aBJaHb BUKIIIOYAE
TOTO, XTO HAaBYA€ETHCS, 3 PEANbHOI BUKOHABCHKOI PO-
00TH, sIKa 1 € HABYAHHSM, [IEPETBOPIOE HOro Ha Mpoc-
TOTO IepepaBaya iHpoOpMaIllii, ocepeJHIKa MiX Ma-
IIMHOIO Ta JIFOIWHOIO0, TIepes sAKii BiH 3BiTye. Take abd-
cypare Bukopuctadss 1] € ¢pakTHIHO BHCOKOTEXHO-
JOTIYHUM BapiaHTOM 1I00pe BCIM BiZIOMOTO CITHCY-
BaHH:. Hisiki 3HAHHS HE OTPUMYIOTBCS, BMiHHS HE (O-
PMYIOTECS, HaBUYKH HE aBTOMAaTHU3YIOTBCS, HISIKOTO
MPHUPOCTY HABYAJIHHOTO MPOAYKTY TIPH TaKii Oe3riys3-
Iiif poOOTI He BiNOyBa€ThCs. YTBOPEHHS MOCTIHHOTO
MIIHOTO 3B’3Ky Mix cryzneHtoM i I, noBHa 3anex-
HICTh JIFOJAWHU BiJ MAIllUHH, HECIIPOMOXKHICTh X04a 0
Ha 3aJI0BIJIBHOMY PiBHI CaMOCTIHHO MPOIOBXKHUTH BIIa-
CHE HaBYaHHs 4aCTO O3HAYAIOTh PYHHAIIII0 MOXKIMBOC-
Tl cTaTH CIpaBXHIM (axiBueM B 0OpaHill crieliaib-
HOCTI, TOOTO TigBaIUHU MPodeciiiHOl HecITpOMOKHO-
CTi 3aKJIaaf0ThCA OOPAHOIO 1€ B 3aKJIa]Ii BUIIOT OCBITH
CTpaTeri€lo HaBYaAHHS.

HeBrieBHEHICTD y BIaCHUX CHIIaX 1 HalaHHSA TIepe-
BarW TOTOBHM pIIIEHHSAM 3aMIiCTh CaMOCTIHHOTO Ha-
OyTTs 3HaHb, NOCTii{HE HEKPUTUYHE CHPUHHATTA Mij-
Ka30K, SIK MPaBUJIO, Y BUIIISI MUTTEBUX TEPEKIaiB,
BJIJIO IOPiBHIOIOTB 3 MHJIMIISIMH, 0€3 SIKMX HEMOKIIBO
nepecyBartuch. Taka ToTanbHa IPUB’I3aHICTh 10 TOPaj
LT npuBOANTE 1O XBWJIIOBaHHS, TPUBOTH TPH iX BiJl-
CYTHOCTI, BTpPaTH HABHYOK CaMOCTIHHOI poOOTH, TIOBE-
px0BOi 00poOKH iH(pOpMaIlii, KOTHITHBHOI AeTpaaarii,
(opMyBaHHS CTaHy HOCTIHHOTO TEXHOCTPECY, B TOMY
YHUCIi Yepe3 HEOOXiTHICTh BCTUTATH 32 IIBHIKUM PO3-
BUTKOM TexHomorii ..

BesnepepsHa 3anexwnicts Bin LI, 3BepHEHHS 10
HBOTO JUIS BUPIMICHHS BCIiX MPOOJIeM SK B HaBYaHHI,
TaK i B 0COOMCTOMY HTTi, 3HHXKYE COL[IaJIbHYy KOMYHi-
Kal[il0 Ta B3a€MOJIil0, HETaTUBHO BILIMBAC Ha COI[iai-
3ali0 B peasibHOMY CBiTH. HajMipHe CriKyBaHHS 3
MAIIMHOI Belle JI0 Jierpafaiii colialibHUX HaBHYOK,
MDKOCOOHMCTICHOTO CHIJIKYBaHHSI 1 HETaTHBHO BILJIMBAE
Ha eMOIIHHMIA iHTeNeKT. JIForHA MOCTYIOBO BTpAayae

iHTepec N0 PeaJbHOTO CHUIKYBAaHHS, KOMAaHIHOI PO-
00TH, 3BY)KY€E KOJIO KOHTaKTiB, BiTIyBa€ 130JIb0BaHICTh
Ta BiAUYKCHICTb.

JloBruii gac, mpoBeneHui 01 ekpaHy, baraToro-
JUHHE 3aHYPEHHS Y BIpTYaIbHUH CBIT HE JIAIIE 130TI0€
KOpHUCTYyBaya BiJ CIIPaBKHbOTO JKUTTS, @ i HETAaTUBHO
BIUIMBA€E Ha 31p, BUKJINKAE IM(POBY BTOMY, HaAMIipHE
XBUITIOBAHHSI 1 BCE YACTIIIe — O3HAKH MEBHOTO MCHXIY-
HOTO po3nany. ICHyI0Th MOOOIOBaHHS, 10 HEraTUBHUI
BIUIMB Ha IICUXIKY MOKE MaTH BiATEpMIHOBaHUH Xapa-
KTep, ajie Hapa3i IMPOTHO3YBATH HOTO HACIIAKH HEMOXK-
JIMBO.

3Bakaroun Ha mopBiitHUK xapakrep LI, ams xox-
HOTO KPOKY B XOJi HaBYaHHS TpeOa 3HAXOAWUTH TaKe
po3ymHe Ta 30aylaHCOBaHE HOTO BUKOPUCTAHHS, sKe O
MOEHYBAIOCH 3 CAMOCTIHHHM Ta KDUTHYHUM MHCIICH-
HSIM THX, XTO HaBuaeTbcs. Came Takoro morisiay Ha
HaOIMKYI epcnekTuBy 3actocyBanss 1111 B HaBuasb-
HOMY NPOLIEC] TOTPUMYIOTbCSI MaiKe BCl TOCHITHUKH.
3BiJcH X 1 yHIBepcabHa Opaaa BukopucToByBaty L1
HE JUIs 3aMiHM JIIOJMHH-BHUKIIA/a4a, a JIMIIE B SKOCTI
KOPUCHOTO JIOJaTKy. XOUYeThCsl BIPUTH, IO aKTyalb-
HICTH i€l peKoMeHAalii 30epeKeThCsI MPOTITOM JOB-
TOro 4acy.
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Abstract.

In recent decades, the concept of sustainable urban development has expanded significantly: alongside envi-
ronmental, social, and spatial principles, digital technologies, intelligent infrastructure, and data-driven ap-
proaches to managing urban systems are gaining increasing importance. This article aims to provide a compara-
tive assessment of traditional and “smart” models of sustainable urban development in the context of modern
urbanization and spatial transformation processes in Azerbaijan. Traditional sustainable urban development mod-
els are based on principles of environmental sustainability, energy efficiency, rational use of territorial resources,
the creation of high-quality public spaces, pedestrian accessibility, social inclusion, and the preservation of the
cultural identity of the urban environment. In contrast, “smart" sustainable urban models utilize digital technolo-
gies, intelligent infrastructure solutions, monitoring systems, smart mobility, e-governance, and data analysis to
improve the efficiency of urban systems. In this context, a comparative assessment of traditional and "smart"
sustainable urban development models is needed to identify their key features, functional differences, and potential
for complementarity. This issue is of particular importance for Azerbaijan, as the country's contemporary urban
development is linked to the challenges of improving energy efficiency, implementing innovative infrastructure
solutions, creating a comfortable urban environment, and rehabilitating and developing territories based on sus-

tainability principles.

Keywords: sustainable urban development, smart city, urban planning, digital technologies, urban infra-

structure, Azerbaijan, energy efficiency, cultural identity

1. Introduction

In contemporary urban planning, sustainability is
increasingly understood as a multidimensional process
rather than a purely environmental objective. It now
combines resource efficiency, social well-being, spatial
quality, cultural continuity, and the ability of urban sys-
tems to adapt to changing conditions. At the same time,
digital technologies, intelligent infrastructure, and data-
driven management have become important instru-
ments for improving the performance of cities and sup-
porting long-term urban resilience.

This paper examines the relationship between tra-
ditional sustainable urban approaches and smart urban
frameworks in the context of Azerbaijan, where urban
transformation, infrastructure renewal, and territorial
redevelopment are becoming increasingly important.
Traditional sustainable models usually emphasize eco-
logical balance, energy efficiency, rational land use,
public spaces, pedestrian accessibility, social inclusion,
and cultural identity. Smart strategies, by contrast, rely
on digital platforms, engineering innovation, monitor-
ing systems, smart mobility, e-governance, and data an-
alytics to improve the operation of urban infrastructure
(Ahvenniemi et al., 2017; Bibri & Krogstie, 2017). In
this sense, the traditional framework provides the
value-based and spatial foundation of sustainability,
while smart technologies operate as tools for coordina-
tion, optimization, and more efficient urban manage-
ment. This issue is especially relevant to Azerbaijan,
where contemporary urban development is connected
with energy efficiency, innovative infrastructure, com-
fortable living environments, and the redevelopment of

territories according to sustainability principles (Vali-
yev, 2022; Ministry of Energy of the Republic of Azer-
baijan, 2026).

To clarify the difference between these two ap-
proaches, the article focuses on two cities of Azerbai-
jan, Shusha and Aghdam, as two representative urban
cases. Shusha is interpreted through the lens of a tradi-
tional sustainable urban framework, where the main
emphasis is placed on cultural identity, historical
memory, architectural heritage, and the natural land-
scape context. As the cultural capital of Azerbaijan,
Shusha demonstrates a model in which sustainability is
closely related to the restoration of historical character,
the protection of monuments, and the preservation of
cultural functions rather than primarily to technological
modernization. Aghdam represents a different trajec-
tory. Its contemporary development is closely associ-
ated with master planning, modern infrastructure, en-
ergy-efficient solutions, and the implementation of a
smart urban framework. Historically, Aghdam was one
of the active urban centers, with important social, eco-
nomic, and cultural functions. Today, its redevelop-
ment is not only a process of rebuilding urban life but
also an opportunity to test a new planning model in
which digital systems, resource management, and smart
infrastructure are used to improve the quality and effi-
ciency of urban services (Azerbaijan Renewable En-
ergy Agency, n.d.).

The selection of these two cities, therefore, ena-
bles a focused comparison between two complemen-
tary paths of sustainable development. Shusha reflects
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a context-sensitive model shaped by mountainous ter-
rain, heritage, and cultural continuity. Aghdam, located
in a more open spatial setting, illustrates the potential
of smart-oriented planning, infrastructure moderniza-
tion, and energy-efficient urban systems. Together,
they offer a valuable foundation for discussing the in-
tegration of traditional sustainable principles and
smart technologies in Azerbaijan's urban development
agenda.

2. Literature review

In scientific literature, sustainable urban develop-
ment is seen as a holistic system of principles for guar-
anteeing ecological balance, efficient use of resources,
social fairness, economic viability, and a high quality
of the urban environment (Bibri & Krogstie, 2017; Ah-
venniemi et al., 2017). The traditional sustainable ur-
ban framework stresses compact urban form, energy-
efficient development, public transit, access for pedes-
trians and bicycles, green infrastructure, natural land-
scape protection, public spaces, and cultural identity.
This strategy was established in reaction to the environ-
mental repercussions of urbanization, unsustainable ur-
ban expansion, increased energy use, and the decreas-
ing quality of urban life.

The smart city concept introduces another layer
to this discussion by focusing on digital technologies
and intelligent systems for managing urban processes.
It often includes e-governance, smart mobility, intelli-
gent transport systems, smart grids, environmental
monitoring, digital services, sensor networks, and data

analysis (Bibri & Krogstie, 2017; Schiavo & de
Magalhdes, 2022). Nevertheless, smart city and sus-
tainable city concepts should not be treated as identical.
Ahvenniemi et al. (2017) show that smart city assess-
ment frameworks tend to privilege technological indi-
cators, while sustainability frameworks address a
broader set of environmental, social, and long-term ur-
ban objectives. Bibri and Krogstie (Bibri et al., 2017)
also argue that the smart sustainable city emerges from
the intersection of sustainable urbanism and smart city
research, meaning that digital technologies should
function as instruments for broader sustainability goals
rather than as independent objectives.

Of particular importance to this study is the indi-
cator-based approach to assessing smart and sustaina-
ble cities (Table 1). Huovila, Bosch, and Airaksinen
conducted a comparative analysis of seven interna-
tional smart sustainable city indicator standards and ex-
amined 413 indicators across various areas, including
energy, transport, ICT, economics, and other sectors.
Their study demonstrates that the choice of indicator
framework is crucial, as some standards are more suit-
able for assessing smart city approaches, while others
are more focused on sustainability assessment (Huovila
et al., 2019). This distinction is important for this arti-
cle, as a comparative analysis of Shusha and Aghdam
also requires distinguishing between the technological,
environmental, social, cultural, and spatial dimensions
of urban development.

Table 1.
Summary of the main approaches discussed in the literature review
kel Main focus Key characteristics Relevance to the article
concept

Tradlltlonal Long-term environmen- ST e]_‘fluency, ratlonal_ I_and Forms the theoretical basis
sustainable : . use, public spaces, walkability, . -

tal, social, and spatial o ' . for understanding sustaina-
urban L social inclusion, cultural iden-

sustainability . ble urban development
framework tity

Smart urban
framework

Technological efficiency
and intelligent urban
management

Digital technologies, smart in-
frastructure, monitoring sys-
tems,

e-governance, smart mobility,
data analysis

Helps explain how techno-
logical tools enhance urban
management and service
delivery

Historic Urban

Integrated preservation

Architectural heritage, natural

Relevant for interpreting

struction

ues, people-centered recovery

Landscape S - landscape, social memory, cul- | Shusha as a city shaped by
- of historic urban envi- . - L - A

(HUL) in tural practices, visual-spatial in- | traditional sustainability

ronments . -
Shusha tegrity principles

Culture as a driver of ur- | Cultural heritage, identity, so- Useful for und_erstandlng

g - . the role of heritage and

CURE approach | ban recovery and recon- | cial resilience, community val-

memory in urban recon-
struction

Smart city con-
cept in Aghdam

New urban development
through modern plan-
ning and digital solu-
tions

New master plan, smart infra-
structure, efficient services,
technological management, sus-
tainable development

Relevant for interpreting
Aghdam as an example of
smart-oriented urban de-
velopment

Culture also plays an important role in urban re-
covery and spatial transformation. The CURE ap-
proach, developed by the World Bank and UNESCO,
emphasizes the integration of culture and cultural her-
itage into urban recovery, highlighting that reconstruc-
tion should address not only physical infrastructure but

also people’s values, memories, needs, and social resil-
ience (World Bank & UNESCO, 2018). The Historic
Urban Landscape approach is particularly relevant for
Shusha because it views historic urban areas as com-
plex systems combining built heritage, landscape, cul-
tural practices, social memory, and visual-spatial struc-



38 ARCHITECTURE / «COLLOQUIUM=JOURNAL» #15 (280), 2026

ture (UNESCO, 2011). In this study, Shusha is there-
fore associated with heritage-based sustainability,
whereas Aghdam represents a more infrastructure-led
and smart-oriented form of urban development. The re-
development of Aghdam involves new planning, mod-
ern infrastructure, digital solutions, and smart city prin-
ciples, all aimed at enhancing urban networks, services,
and quality of life.

3. Methodology

The methodology of this study is based on a qual-
itative comparative-analytical approach. This approach
makes it possible to distinguish between a traditional
sustainable urban framework and a smart urban frame-
work while also identifying their potential complemen-
tarity. The research combines a review of scientific lit-
erature, analysis of international conceptual ap-
proaches, content analysi icial documents, and a

Image 1. View of Shu

sha city, source:

case study of two cities in Azerbaijan’s Karabakh re-
gion: Shusha and Aghdam.

The research uses four main methods: theoretical
analysis, comparative analysis, content analysis, and
interpretive analysis of selected urban cases. Theoreti-
cal analysis clarifies the concepts of sustainable urban
framework, smart urban framework, historic urban
landscape, and smart city concept (Ahvenniemi et al.,
2017; Huovila et al., 2019; UNESCO, 2011). Compar-
ative analysis is used to examine differences in plan-
ning logic, spatial conditions, infrastructure priorities,
cultural values, and expected outcomes. Content analy-
sis focuses on official materials related to Shusha and
Aghdam, including heritage protection, master plan-
ning, smart infrastructure, green energy, and urban re-
development. Interpretive analysis connects these doc-

with the author’s field observations.

https:/eratu r.az/enlearning—is—ad—

vantage/172-shusha-a-city-on-the-cliffs.html

The cities of Shusha and Aghdam are selected be-
cause these cities are two different approaches to sus-
tainable development of cities in Azerbaijan. Shusha is
an example of a city where sustainability is expressed
in the preservation of the historical and cultural envi-
ronment, architectural legacy, natural landscape con-
text, and cultural identity (Image 1). In this situation,
the analysis is based on the conventional principles of
sustainable urban development regarding historic con-
tinuity, monument protection, preservation of urban
memory, and preservation of the city’s cultural func-
tion. Aghdam, on the other hand, is recognized as an
example of a city where sustainable growth is linked
with a virtually new urban layout, master planning, im-
plementation of a smart city concept, and contemporary
infrastructure and digital solutions (Image 2). This de-
cision enables a comparison between a city with its con-
centration on a heritage-based sustainability and a city
where sustainability is augmented by smart-oriented ur-
ban development.

Thus, Shusha and Aghdam are not employed as
opposite models but as two complementing examples
to help in revealing different aspects of sustainable ur-
ban development. The comparative analysis is based on
a number of analytical criteria: nature of the urban de-
velopment, role of cultural heritage, spatial and land-
scape conditions, infrastructure approach, degree of
technological integration, environmental focus, social

function, and contribution to sustainable development.
This will enable us to find out what parts of the tradi-
tional sustainable model and smart city framework can
be combined into one system of urban development.
The study adopts the following methods: theoretical
analysis, comparative analysis, content analysis of offi-
cial sources, and interpretation of the urban planning
characteristics of the selected cities. The theoretical
analysis is utilized to explain the notions of sustainable
urban frameworks, smart urban frameworks, smart city
concepts, and heritage-based sustainability. By com-
paring, we can find out discrepancies in techniques
with respect to aims, instruments, spatial conditions,
and expected results. The study relies on content anal-
ysis to analyze the official data on master planning, ur-
ban restoration, cultural heritage protection, smart in-
frastructure, and sustainable development.

The study is based not only on the analysis of sci-
entific literature and official urban planning papers but
also on the empirical observations by the author dur-
ing the trips to the studied regions. In particular, the au-
thor had the opportunity to visit Shusha in different sea-
sons: late winter, spring, and summer, and to see how
the urban environment works in varied situations.
Shusha, as an important cultural and tourist center, has
significant seasonal dynamics of urban activity: in
spring and summer the city is perceived as a livelier and
visited space, while in winter the intensity of tourist and
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public traffic is significantly lower. Field observations
further proved Shusha's unique character as a city with
a cultural legacy, historical memory, and powerful
symbolic importance in the national space of Azerbai-
jan. Architectural monuments, natural landscapes, his-
torical structures of the city, and its cultural role estab-

lish a stable link between the urban environment, cul-
tural identity, and concept of place. In this context,
Shusha is perceived not only as a site for restoration but
also as an example of a city where sustainable growth
is associated with the preservation of historical and cul-
tural continuity and the preservation of a unique urban
environment.

¢ o

Image 2. A view of the reviving Aghdam city, source: enhanced

5

by the author for visual clarity.

As for Aghdam, the empirical part of the study is
more modest and is based on the visual observations of
the author during repeated visits to the city. These ob-
servations make it possible to record the extent of spa-
tial alteration of Aghdam, its flatter landscape com-
pared to Shusha, and the presence of prerequisites for
the construction of a new urban structure based on mas-
ter planning and modern infrastructure solutions.

Therefore, the study is based on the author’s
field observations, theoretical analysis, and study of of-
ficial documents, which allows a comprehensive exam-
ination of Shusha and Aghdam with a practical compre-
hension of their geographic, landscape, and functional
features. These methods of observation helped to iden-
tify important differences between two approaches to
sustainable urban development: the sustainable model
based on the preservation of the historical, cultural, and
natural environment; and the smart-oriented model,
based on new planning, technological infrastructure,
and effective management of urban systems.

4. Comparative Assessment

In this case study, Shusha is considered an exam-
ple of a traditional sustainable model, in which sustain-
able development is based on the preservation of the
historical and cultural environment, architectural herit-
age, natural landscape context, and cultural identity of
the city (UNESCO, 2011; Shusha City State Reserve
Department, n.d.). Conversely, Aghdam is analyzed as
an example of a smart-oriented urban framework,
where sustainable development is linked to new master
planning, the development of modern infrastructure,
the implementation of digital solutions, increased en-
ergy efficiency, and the execution of a smart city con-
cept (Official website of the President of the Republic
of Azerbaijan, 2025).

Thus, Shusha and Aghdam are used in the study
not simply as two urban examples but as two models of
sustainable urban development: Shusha as an example
of the traditional sustainable urban framework and
Aghdam as an example of the smart urban framework

within the context of contemporary urban development
in Azerbaijan.

4.1. Spatial and Landscape Conditions as a Ba-
sis for Framework Differentiation

Spatial and landscape conditions play an im-
portant role in determining sustainable urban develop-
ment, as they directly influence the city's planning
structure, development patterns, transportation organi-
zation, ecological balance, energy efficiency, and the
quality of the urban environment. Topography, climate,
natural environment, openness, visual connections, and
the historical landscape determine not only the physical
form of the city but also the potential for applying var-
ious urban planning approaches. In this sense, sustain-
able development cannot be considered separately from
the natural and spatial context, as it defines the limits,
potential, and direction of further urban transformation
(Ripp, 2025). The spatial and landscape conditions of
Shusha and Aghdam are considered one of the key fac-
tors determining the differences between the traditional
sustainable urban framework and the smart urban
framework. Geography here serves not only as a phys-
ical backdrop but also as a methodological basis for un-
derstanding the differences in the urban planning logic,
functional structure, infrastructure capabilities, and
sustainability characteristics of the two cities.

Shusha represents an example of a city whose spa-
tial organization is closely linked to its mountainous
landscape, historical urban structure, and cultural iden-
tity. This situation shapes the city's unique visual and
spatial image, enhances its symbolic significance, and
necessitates a more cautious approach to urban devel-
opment (Figure 1). Within the Traditional Sustainable
Urban Framework, this means that Shusha's sustaina-
bility should be based on preserving the natural land-
scape, historical skyline, architectural heritage, walka-
bility, and the human scale of the urban environment.
In contrast, Aghdam provides a different kind of spatial
potential. Its more open and flat character offers good
conditions for new master planning, development of a
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modern transportation network, utility infrastructure,
public spaces, green areas, and energy-efficient solu-
tions (Figure 2). The quantitative comparison of terrain
slope further clarifies the spatial difference between the
two case studies. According to the slope analysis used
in this research, the average slope of Aghdam city is
approximately 0.7%, while the average slope of Shusha
reaches 31.7%. This contrast indicates that Aghdam is
located in a rather plain and lowland area, and Shusha
has a much more complicated mountainous terrain.
Aghdam is located in the foothills of the Karabagh
plain, while Shusha is defined by high mountainous ar-

eas and a rich mountain-landscape context. Aghdam
Graph: Min, Avg, Max. Elevation: 1097, 1338, 1457 m

can assist in the installation and effective operation of
solar panels in nearby urban areas and public buildings.
This spatial basis of the Smart Urban Framework al-
lows for the wider application of Green Energy Zones.
digital governance, smart mobility, smart energy man-
agement, solar panels, LED lighting, and other aspects
of modern urban infrastructure. Thus, at the level of
natural and spatial conditions, the two cities demon-
strate different urban planning logics. Shusha is land-
scape-historical, and Aghdam — planning-infrastruc-
ture.

Range Totals Distance: 2.75 km Elev. Gain/Loss: 113 m, -360 m Max. Slope: 55.2%, -68.1% Avg. Slope: 31.7%, -14.3%

km K km

m : 25km 2 m

Figure 1. Elevation Proflle of Shusha source: average slope values Were calculated by the author based on
GIS/topographic analysis of the selected urban areas.

Graph: Min, Avg, Max Elevation: 376, 380, 384 m

Range Totals Distance: 1.81 km Elev Gain/Loss: 10.5m, -5.04 m Max Slope: 3.0%,

-2.8% Avg Slope: 0.7%, -1.3%

Figure 2. Elevat|on Profile of Aghdam source: average slope values were calculated by the author based on
GIS/topographic analysis of the selected urban areas.

Terrain is a determining factor in the formation of
sustainable urban development frameworks in Azerbai-
jan. The mountainous conditions allow for a traditional
framework based on heritage preservation, cultural
identity, walkability and close integration with the nat-
ural landscape. The relatively flat terrains offer a clever
urban design including new master planning, transpor-
tation connectivity, intelligent infrastructure, solar en-
ergy utilization, digital management and energy effi-
ciency. In this way, Shusha shows a model of sustaina-
bility that responds to the context and is heritage-led,
while Aghdam shows a model for contemporary urban
reconstruction that is technology-driven and planning-
oriented.

4.2. Comparative matrix of the Smart Urban
Framework and the Traditional Sustainable Urban
Framework

By using a comparative matrix, we can better
grasp the distinctions between the Traditional Sustain-
able Urban Framework and the Smart Urban Frame-
work based on the chosen case studies. This research
regards Shusha as a prime example of the traditional

sustainable model, whereas Aghdam is viewed as an in-
stance of a smart-oriented urban development ap-
proach. They differ significantly not just in the plan-
ning tools employed, but also in terms of natural and
landscape conditions, the urban structure's characteris-
tics, value priorities, mobility patterns, and infrastruc-
tural organization.

The comparative matrix indicates that the distinc-
tions between the Traditional Sustainable Urban
Framework and the Smart Urban Framework are a re-
sult of multiple interconnected factors. This research
presents Shusha as an example of traditional sustaina-
bility and Aghdam as an example of a smart-focused
urban framework. The natural and landscape features
are among the key differences. The mountainous terrain
of Shusha requires a careful and contextual approach to
urban development, considering the topography of the
region, the historical urban fabric, the cultural land-
scape, and the visual identity. In contrast, the flat terrain
of Aghdam offers a unique opportunity for new master
planning, including the development of an organized
street and road network, utility infrastructure, and fur-
ther spatial development of the city.
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Figure 3. Cloudy, sunny, and precipitation days in Shusha, 39.76°N, 46.75°E (1339 m asl)
source: ttps://www.meteoblue.com/en/weather/historyclimate/climatemodelled/shusha_azerbaijan_147105
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Figure 4. Cloudy, sunny, and precipitation days in Aghdam, 39.99°N, 46.93°E (374 m asl),
source: https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/a%C4%9Fdam_azerbaijan_

148619

The displayed climate diagrams illustrate the dis-
parities between Aghdam and Shusha regarding
weather conditions that affect the utilization of renew-
able energy sources (Figure 3,4). Aghdam has a re-
duced number of precipitation days, particularly in
spring, potentially enhancing the reliability of solar en-
ergy systems. This aspect is practically significant for
photovoltaic panels, as a decrease in precipitation and
overcast days often enhances solar insolation and en-
ergy output. The relatively flat topography of Aghdam,
when combined with other factors, facilitates the instal-
lation and efficient operation of solar panels in an urban
setting.

Aghdam's climatic attributes enhance its spatial
benefits and validate the practicality of incorporating
solar energy into smart urban construction. Conse-
quently, Aghdam's climatic and topographic features
enhance its potential as a city focused on implementing
smart and energy-efficient infrastructure. In this case,
solar energy can be viewed not only as a technical ele-
ment but also as part of a broader model of sustainable
urban development, where natural conditions, planning
structure, and modern technologies complement each
other. Specialized tools, such as P\VWatts, which calcu-
lates the potential output of photovoltaic systems based

on long-term weather data, can be used to preliminarily
assess the performance of such systems (National Re-
newable Energy Laboratory, n.d.). Observation is also
supported by Azerbaijan-based solar-radiation data: ac-
cording to the AGAS interactive solar radiation map,
Aghdam has an annual solar radiation value of approx-
imately 1446.2 kWh/m?. This confirms that Aghdam
has favorable conditions for the integration of solar- en-
ergy systems within the urban environment (AGAS.
n.d.).

The preservation of cultural heritage is an im-
portant element of traditional sustainable development
in addition to climatic and terrain features. This aspect
is especially relevant in the case of Shusha, since the
city has historically developed not only as an urban cen-
ter but also as a space of cultural memory, religious ar-
chitecture, and national identity. The city’s historical
urban environment includes residential buildings, cara-
vanserais, elements of the fortress, royal and estate
complexes, museums, springs, mosques, and fortifica-
tions (Image 3). These elements are not isolated archi-
tectural objects, but are spatially and symbolically con-
nected with each other, thus creating a broader histori-
cal and cultural complex. This demonstrates that the
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cultural heritage of Shusha is an integral part of the his-
torical urban fabric of the city and should be perceived
as a system of interconnected monuments, public
spaces, routes, and landscape features. For this reason,
sustainable development should not be limited to the
restoration of separate buildings, but also preserve the
relationships between the monuments, the traditional

scale of the urban environment, pedestrian connections,
and the visual identity of the city. The restoration of
more than 20 historical structures in Shusha, including
five mosques, further underlines the significance of cul-

tural assets for the city’s contemporary renewal
(AZERTAC, 2025).

Image 3. The Upper Mosque of Govhar Agha in Shusha, source: https://azerbaijan.travel/susa

Cultural heritage also plays an important role in
the identity-oriented renewal of Aghdam. Despite Agh-
dam's development within a smart-oriented urban
framework; its historical monuments play a crucial role
in preserving the connection between the city's past and
future. One of the most important examples is the Agh-
dam Juma Mosque (Image 4), built between 1868 and
1870 by architect Karbalai Sefikhan Karabaghi and re-
stored in 2024 (Heydar Aliyev Foundation, n.d.). The
mosque is not only a religious monument, but also an
important component of the historical city center, con-
tributing to the symbolic and spatial organization of
Aghdam’s renewed urban core. Together with the Ima-
ret historical and architectural complex, the Panahali

Khan Palace, mausoleums, and the historic cemetery, it
highlights Aghdam’s rich historical and cultural layers
(Karabakh Revival Fund, n.d.). In this context, cultural
heritage should be considered an integral part of sus-
tainable recovery and smart urban development, since
it connects new master planning and modern infrastruc-
ture with historical memory, cultural continuity, and lo-
cal identity. Thus, the emerging smart city model of
Aghdam should not be understood only through digital
technologies and infrastructure efficiency, but also
through the integration of cultural landmarks into the
future structure of the city center.

Image 4. Juma Mosque in Aghdam, sourc: tps://heydar—Iiyev—founda—
tion.org/en/content/view/139/5431/Aghdam-Juma-Mosque
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Table 2. A

Comparative Matrix of the Traditional Sustainable Urban Framework and the Smart Urban Frame-
work.

Dimension

Traditional Sustainable Urban
Framework

Smart Urban Framework

Representative case Shusha

Aghdam

Terrain condition Mountainous terrain

Relatively plain terrain

Main planning logic
ting

Development responds to topography,
existing urban fabric, and historical set-

Development follows new master
planning with a more structured
and optimized layout

Urban character

Heritage-based and culturally rooted

Future-oriented and technology-
driven

Spatial form urban form

Compact, human-scale, slope-adapted

Planned expansion with organized
street networks and infrastructure
systems

Core values . .
landscape integration

Heritage preservation, cultural identity,

Efficiency, connectivity, innova-
tion, and digital coordination

Mobility approach movement

Walkability and pedestrian-oriented

Transport connectivity and inte-
grated mobility networks

Infrastructure emphasis .
services

Context-sensitive and place-based urban

Smart infrastructure, digital man-
agement, and optimized utilities

The comparative matrix shows that the difference
between the Traditional Sustainable Urban Frame-
work and the Smart Urban Framework is not only in
the level of technological development or the availabil-
ity of digital solutions. These approaches are deter-
mined by a wider set of factors, such as terrain, mor-
phology of the urban environment, historical and cul-
tural context, nature of the organization of infrastruc-
ture and strategic goals of urban development. In the
case of Shusha, the mountainous terrain, historically es-
tablished urban fabric, rich architectural heritage and
cultural identity require a more cautious, contextual and
human-scale approach. Here sustainability is mani-
fested in the preservation of the historical environment,
pedestrian accessibility, integration into the landscape
and the maintenance of cultural continuity. In the case
of Aghdam, by contrast, the flatter terrain and the need
to develop a new urban structure create the conditions
for the implementation of the Smart Urban Framework.
This approach is associated with new master planning,
the development of transport connectivity, engineering
infrastructure, digital governance, energy-efficient so-
lutions, and smart systems. Thus, the difference be-
tween the two models is determined not only by the fact
that one is more “technological” and the other more
“traditional.” It relates to how each city utilizes its nat-
ural, spatial, cultural, and infrastructural features to
achieve sustainable development. Consequently,
Shusha and Aghdam demonstrate two distinct yet com-
plementary approaches: the first is based on preserving
heritage and identity, the second on innovation, infra-
structure efficiency, and smart-oriented urban develop-
ment.

1. Discussion

The Traditional Sustainable Urban Framework
and the Smart Urban Framework are different yet com-
plementary approaches to urban development today, as
highlighted by the comparative assessment (Ah-
venniemi et al., 2017; Bibri & Krogstie, 2017). The
cases of Shusha and Aghdam illustrate that urban sus-
tainability encompasses more than just environmental

actions, technological advancements, or safeguarding
the historical environment. Rather, sustainable urban
development should be considered an all-encompass-
ing process that links spatial, cultural, social, infrastruc-
tural, energy, and digital elements together (Huovila et
al., 2019; Schiavo & de Magalhaes, 2022).

For Shusha, the Traditional Sustainable Urban
Framework is realized by safeguarding the historical
and cultural environment, architectural heritage, natu-
ral landscape, and cultural identity. In this context, sus-
tainability mainly relies on the continuity of place. The
city's historical development, architectural landmarks,
and abundant cultural heritage, combined with the
mountainous landscape, create a unique urban planning
logic that requires all new developments to consider the
historical and landscape context (UNESCO, 2011).
Thus, the approach to Shusha's development should pri-
oritize careful adaptation and restoration over large-
scale urban transformation, focusing on walkability, a
human-scale environment, and the preservation of the
city's unique character. This method is crucial for urban
areas that are rich in history and culture. Here, sustain-
ability goes beyond energy efficiency and ecological
balance; it includes the city's capacity to maintain its
identity, symbolic significance, and cultural function.
Shusha illustrates that a traditional sustainable model
can work well when it takes into account cultural
memory, tourism potential, seasonal visitor patterns,
the natural landscape, and the need to safeguard the his-
toric environment from excessive urbanization.

While smart technologies can be introduced in
Shusha, they ought to fulfill a supporting role: assisting
in the management of tourist flows, monitoring the con-
dition of monuments, organizing transportation, and
overseeing the quality of urban services, all without de-
tracting from the city's historical character. For Agh-
dam, the Smart Urban Framework operates under a dif-
ferent logic. Sustainable development is connected to
new master planning, establishing a modern urban
structure, engineering and transport systems, digital so-
lutions, energy efficiency, and incorporating elements
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of “Green Energy Zones." Because the land is relatively
flat, it allows for systemic planning: organizing a street
and road network, placing public spaces, developing
transport connectivity, and creating smart infrastructure
(Azerbaijan Renewable Energy Agency, n.d.). The con-
struction of a digital control center, transport facilities,
and energy infrastructure in Aghdam, as emphasized by
official materials, underscores its importance as a
model of smart-oriented urban development.

As a result, an analysis of the findings shows that
Shusha and Aghdam embody two distinct aspects of
sustainable urban development. The classic Sustainable
Urban Framework prioritizes the safeguarding of herit-
age, identity, landscape, and human scale. The Smart
Urban Framework emphasizes innovation, digital infra-
structure, energy efficiency, transport connectivity, and
the effective management of resources. By integrating
these elements, Azerbaijan could establish a modern ur-
ban development policy that balances sustainable de-
velopment with the past, cultural continuity, technolog-
ical advancement, local identity, and the global princi-
ples of smart, sustainable urbanism (Valiyev, 2022).

2. Conclusion

Research indicates that sustainable urban develop-
ment in the current era is not a universal model. Shusha
and Aghdam serve as examples illustrating how various
natural, historical, cultural, and planning factors influ-
ence the distinct paths of urban development. Here, the
Traditional Sustainable Urban Framework and the
Smart Urban Framework should be seen not as rivals,
but as distinct tools that can help us reach long-term
sustainability.

Shusha exemplifies the significance of sustaina-
bility through the preservation of place, memory, and
cultural continuity. Due to its mountainous terrain, his-
torical buildings, architectural landmarks, and role as a
cultural hub, urban development in this area must be
approached with caution and context in mind. In the
context of such a city, sustainable development mainly
involves safeguarding the historical and cultural envi-
ronment, ensuring the urban environment remains hu-
man-scale, enhancing pedestrian accessibility, and pre-
serving a unique visual identity. Consequently, the tra-
ditional sustainable model in this context embodies a
harmonious equilibrium between the natural landscape,
historical assets, and contemporary urban functions. In
contrast, Aghdam shows a different promise for sus-
tainable development. Due to its flat and open land-
scape, the necessity of creating a new urban structure,
and the establishment of transportation links, utility
networks, and digital infrastructure, this area is ripe for
the implementation of the Smart Urban Framework. In
this area, planners achieve sustainability by organizing
their efforts, enhancing energy efficiency, creating
smart infrastructure, incorporating renewable energy
solutions, and refining urban governance. Aghdam
shows that the smart city concept can be a vital tool for
building a modern, functional, and comfortable urban
environment. The key takeaway from the research is
that we shouldn't let the smart city concept overshadow
sustainable urban development. Technologies, digital
systems, and intelligent infrastructure can only be con-
sidered meaningful if they aim to enhance quality of

life, environmental efficiency, social accessibility, and
the rational use of urban resources. Concurrently, the
principles of sustainability that have guided us for so
long must be revised and adapted to address contempo-
rary challenges, such as climate change, rising mobility
demands, energy efficiency needs, and the evolving re-
quirements of urban infrastructure.

A comprehensive model of smart and sustainable
urban development for Azerbaijan could encompass
several essential areas:

e It should take into account the spatial and
landscape context of every city: historic cities in moun-
tainous regions need a more careful, contextual ap-
proach, whereas flat areas might provide more chances
for new planning and technological infrastructure.

e Cultural sustainability is essential, particularly
in cities that hold enormous historical and symbolic
value.

e Energy efficiency and renewable energy
sources are crucial, particularly in newly built and re-
constructed urban developments.

e Urban management, mobility, public services,
and environmental monitoring should leverage smart
technologies as a means of enhancement.

e Development must keep its focus on social as-
pects, creating a comfortable environment, accessible
services, public spaces, and a high quality of life.

Therefore, the best path forward for Azerbai-
jan is to create an integrated urban development model
that brings together cultural identity, landscape sensi-
tivity, historical continuity, smart technologies, green
energy, and infrastructure efficiency as interconnected
elements. This model accommodates the distinct fea-
tures of each city: it aims to preserve the uniqueness of
historical centers like Shusha while also creating new
smart-oriented urban structures, as seen in Aghdam. In
conclusion, a comparative evaluation of the two meth-
ods reveals the necessity for a more adaptable and con-
textual approach to sustainability. In Azerbaijan, the fu-
ture of sustainable urban development should achieve a
balance between safeguarding cultural and spatial iden-
tity and embracing innovative solutions, as well as be-
tween the principles of traditional urban planning and
the possibilities offered by smart city frameworks. This
blend is precisely what can secure a more sustainable,
comfortable, and viable urban environment for the long
term.
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THE IDEAL HERO MODEL IN ENGLISH AND AZERBAIJANI ROMANTICISM

Abstract.

Romanticism is one of the leading aesthetic movements that has left a profound mark on the artistic thought
of different nations in world literature. At the center of this movement stand the human personality, its spiritual
world, the pursuit of ideals and its confrontation with reality. Although English and Azerbaijani Romanticism
emerged under different historical and cultural conditions, the concept of the ideal hero in both literary traditions
is characterized by the struggle for freedom, moral perfection and justice. While the works of English Romantic
writers emphasize the individual’s inner world, conflict with society and rebellious spirit, Azerbaijani Romanti-
cism presents the ideal hero as a bearer of national and moral values, as well as a driving force of social progress
and spiritual renewal. The interaction between the classical Eastern heritage and European Romantic aesthetics
played a significant role in shaping the romantic hero. The contradiction between ideal and reality, the idea of
freedom, the search for moral perfection and the aspiration for inner integrity constitute some of the principal
poetic orientations of both literary traditions. Despite emerging in different periods and social contexts, English
and Azerbaijani Romanticism elevated the problem of human spiritual development to the level of a universal

value and made important contributions to world literature through the formation of the ideal hero model.

Keywords: Romanticism, ideal hero, romantic personality, English literature, Azerbaijani literature, roman-

tic aesthetics, concept of humanity

Introduction. The social and political transfor-
mations that took place in European culture at the end
of the eighteenth century and the beginning of the nine-
teenth century significantly altered the direction of ar-
tistic thought. As the rationalist worldview of the En-
lightenment proved insufficient to fully express human-
ity’s spiritual needs, new aesthetic pursuits began to
emerge. Romanticism, which developed under such
historical circumstances, brought the individual’s inner
world, emotions and feelings, aspirations for freedom
and visions of an ideal world to the center of artistic
creativity.

The Romantic worldview was fundamentally
based on the profound contradiction between the ideal
and reality. Romantic writers expressed their dissatis-
faction with the existing social environment and sought
to perceive the spiritual potential of human beings be-
yond the limits imposed by reality. In this sense, Ro-
manticism emerged primarily as an aesthetic system fo-
cused on the human personality and its inner develop-
ment [1].

The formation of European Romanticism was sig-
nificantly influenced by the French Revolution, na-
tional liberation movements, and the Industrial Revolu-
tion. In England, the emergence of Romanticism was
associated, on the one hand, with the social contradic-
tions created by industrial society and on the other, with
the spiritual concerns generated by the rise of new bour-
geois relations. English Romantics perceived that the
rapidly changing world was alienating individuals from
their spiritual integrity and criticized the social prob-
lems hidden behind industrial progress. In the works of
such writers as William Wordsworth, Samuel Taylor
Coleridge, Lord Byron, and Percy Bysshe Shelley,
these concerns found expression in various forms. At

times through a return to nature, at times through an ap-
peal to the historical past and at other times through the
image of the rebellious hero, Romantic writers reflected
the moral crisis of their age [1].

The emergence of Azerbaijani Romanticism, how-
ever, took place under different historical circum-
stances. While Romanticism in Europe developed be-
fore Realism, in Azerbaijani literature it arose during a
period when strong realist traditions had already been
established. In this process, the literary school of Fiiyu-
zat played a particularly important role and Romantic
writers expressed ideas of national and cultural pro-
gress through new poetic forms. “Aithough Azerbaijani
Romanticism benefited from the ideological and aes-
thetic experience of European Romanticism, it simulta-
neously drew its roots from the rich Romantic tradition
created by classical poets such as Nizami and Fuzuli”
[8, p. 12].

One of the distinctive features of Azerbaijani Ro-
manticism is its close connection with Enlightenment
ideals. Romantic writers regarded the moral perfection
of the individual, the development of national con-
sciousness and social progress as some of the primary
goals of literature. Therefore, the hero created by Azer-
baijani Romantics is not merely the bearer of personal
emotions but also the representative of social ideals.
“In the works of such writers as Mahammad Hadi, Ab-
bas Sahhat and Huseyn Javid, the image of the ideal
human being is closely associated with the future of the
nation and with the ideals of freedom and progress” [8,
p. 13].

One of the central concepts of Romantic aesthetics
is the problem of the ideal hero. In Romantic works, the
hero occupies the center of events and reality itself is
evaluated through the prism of the hero’s worldview.
Such a hero refuses to reconcile with existing society,
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opposes the contradictions observed in the surrounding
world and aspires to a more perfect and just order. “The
tragedy of the Romantic hero emerges precisely at this
point: the hero perceives the ideal but lives in a reality
that does not allow its realization. Consequently, the
Romantic hero often faces loneliness, inner conflict and
spiritual suffering” [6, p. 22].

In Azerbaijani Romanticism, the concept of the
ideal hero developed in a somewhat different direction.
Here, the hero is not merely the bearer of individual
protest but also the embodiment of national and univer-
sal ideals. “In the works of Huseyn Javid, the image of
the ideal human being is presented as a personality
striving for moral perfection, truth and justice” [2, p.
5]. The struggles taking place within these heroes are
not solely personal in nature; they are linked to the des-
tiny of humanity as a whole. Thus, Azerbaijani Roman-
ticism endows the model of the ideal hero with both so-
cial and philosophical significance.

“Although English and Azerbaijani Romanticism
emerged under different historical conditions, both lit-
erary traditions place at their center the human aspira-
tion for spiritual integrity, freedom and the pursuit of
ideals” [6, p. 15]. In this sense, the model of the ideal
hero is not merely an aesthetic category of a particular
literary movement but also an artistic expression of hu-
manity’s attempt to realize its spiritual potential. The
ideals embodied by the Romantic hero transcend the
boundaries of time and space, acquire universal mean-
ing, and exert a profound influence on the development
of the concept of humanity in world literature.

The ideal hero in English and Azerbaijani Roman-
ticism did not emerge suddenly, rather, it was formed
as the result of a long process of artistic and aesthetic
development. In both Western and Eastern literary tra-
ditions, the moral and psychological foundations of the
Romantic hero appeared in classical works long before
the Romantic period itself. In this respect, the works of
Shakespeare and Nizami represent an important prelim-
inary stage in the formation of the later Romantic hero.

“Unlike the heroes of the Romantic era, Shake-
speare’s characters were created within the framework
of Renaissance humanism. Nevertheless, their inner
contradictions, their struggle between ideal and reality
and their spiritual loneliness exerted a significant in-
fluence on the development of the Romantic hero” [7,
p. 11]. Hamlet is particularly noteworthy in this regard.
He is a hero who lives more intensely within his inner
world than in the external one. Hamlet recognizes the
injustices surrounding him, yet constantly searches for
the appropriate way to confront them. His tragedy lies
not in weakness but in excessive reflection. He cannot
accept existing reality, yet he is equally aware of the
limitations of his ability to change it. This characteristic
would later become one of the defining features of the
Byronic hero.

In Shakespeare’s Romeo and Juliet, the tragedy of
two young lovers who challenge society in the name of
ideal love is portrayed. Romeo and Juliet refuse to ac-
cept the laws of the social environment in which they
live and remain faithful to their own moral truths. Their
death is presented not as a defeat but as the moral tri-
umph of the ideal over reality [7, pp. 45-68]. This idea

later became one of the principal directions of the he-
roic concept widely developed in Romantic literature.

In classical Azerbaijani literature, the earliest
model of the Romantic hero can be found in the works
of Nizami. Nizami’s heroes possess moral qualities that
elevate them above ordinary people. They strive not
only for personal happiness but also for spiritual per-
fection. In the poem Layla and Majnun, Majnun ap-
pears as one of the earliest and most accomplished ex-
amples of the ideal hero. He refuses to live according
to the norms accepted by society and perceives love not
merely as an emotion but as a means of spiritual eleva-
tion. His love for Layla gradually acquires a divine sig-
nificance, distancing him from the limitations of the
material world [4, pp. 85-112].

Majnun’s retreat into the desert is not a random
event. It introduces the Romantic motif of the hero
withdrawing from society and seeking refuge in his in-
ner world. This motif would later reappear in a new
form in Byron’s works. Both Majnun and Byron’s he-
roes refuse to reconcile themselves with the societies in
which they live and place their spiritual truths above
conventional social values.

In Nizami’s Khosrow and Shirin, the character of
Farhad also represents an important example of the
ideal hero. Farhad is not only a lover but also a symbol
of labor, devotion and self-sacrifice. For the sake of
love, he carves through mountains and accomplishes
tasks that seem impossible. Nizami elevates Farhad not
through physical strength but through moral grandeur.
For this reason, Farhad becomes a bearer of the Roman-
tic ideal [5, pp. 210-235].

The most brilliant expression of the ideal hero in
English Romanticism can be observed in the works of
George Gordon Byron. The “Byronic hero,” regarded
as the classical model of the Romantic hero, introduced
a new type of character into world literature.

The Byronic hero is, above all, solitary. He rejects
the moral values of the society in which he lives and
exists in a state of constant inner rebellion. Instead of
adapting to the ethical norms of his time, he openly
challenges them. Harold, the protagonist of Childe
Harold’s Pilgrimage, is a perfect example of such a
character. Distancing himself from the artificial values
of society, he embarks on a long journey. Harold’s trav-
els are less geographical than spiritual in nature. Wher-
ever he goes, he observes human suffering, struggles
for freedom and the traces left behind by history.

Harold embodies the essential qualities of the Ro-
mantic hero: loneliness, the pursuit of ideals, a love of
freedom, inner resistance to society and a sense of
moral superiority. Although he cannot change society,
he refuses to submit to it. This characteristic makes him
a true bearer of the Romantic ideal [9, pp. 210-265].

In Byron’s Manfred, an even more complex form
of the Romantic hero is created. Manfred is a figure of
extraordinary willpower. He bows neither to religious,
social, nor political authority. Even supernatural forces
are unable to break his spirit. His famous stance repre-
sents one of the highest expressions of Romantic indi-
vidualism. He seeks no forgiveness because he believes
himself solely responsible for his own destiny. In this
respect, Manfred combines Hamlet’s inner conflict
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with Majnun’s spiritual solitude, creating a new type of
hero. What makes Manfred truly Romantic is his ability
to preserve his moral superiority even in defeat. He may
be defeated outwardly, but he never loses his inner free-
dom. Consequently, the ideal hero in Byron’s works
achieves not social victory but moral triumph.

There are significant parallels between Byron’s
heroes and Nizami’s Majnun. Both are unable to recon-
cile themselves with the societies in which they live.
Both choose solitude. Both champion spiritual ideals
over material realities. Yet there is also a fundamental
difference between them. While Majnun attains perfec-
tion through divine love, Byron’s hero affirms himself
through personal will and freedom. This distinction
may be regarded as one of the principal differences be-
tween Eastern and Western models of the Romantic
hero.

One of the most important features of English Ro-
manticism is the connection of the ideal hero not merely
to an individual destiny but to the future of humanity as
a whole [1]. While Byron presents the Romantic hero
primarily as a rebellious individual, Percy Bysshe Shel-
ley transforms this figure into a bearer of universal ide-
als. For Shelley, human beings are not only participants
in existing reality but also creators of the future. There-
fore, the ideal hero in his works appears as a personality
struggling for freedom, renewal and spiritual elevation.

In Shelley’s famous poem Ode to the West Wind,
the Romantic hero does not appear directly in human
form. Instead, the heroic principle is embodied in na-
ture itself. The West Wind is both a destructive and a
creative force. Shelley calls it the “Destroyer and Pre-
server” [7, p. 1]. This image expresses the essential na-
ture of the Romantic hero. The Romantic hero destroys
the old and decaying order, but only in the name of cre-
ating a new and more perfect world.

Addressing the wind, Shelley writes:

“Drive my dead thoughts over the universe,

Like withered leaves, to quicken a new birth” [10,
p. 3].

These lines reveal the essence of the Romantic
ideal. The aim here is not merely personal salvation but
the spiritual renewal of humanity as a whole. The poet
wishes his words to spread throughout the world and
inspire new ways of thinking among people.

The famous concluding line of the poem, “If Win-
ter comes, can Spring be far behind?” [10, p. 3], ex-
presses the Romantic hero’s unwavering faith in the fu-
ture. Here, winter symbolizes not merely a natural phe-
nomenon but also spiritual crisis, social injustice, and
the restriction of human freedom. Spring, by contrast,
represents freedom, renewal and spiritual rebirth. Shel-
ley’s ideal hero is the bearer of precisely this idea. He
refuses to reconcile himself with the existing state of
affairs and firmly believes in the possibility of change.
This characteristic resonates strongly with Azerbaijani
Romanticism, particularly in the works of Huseyn
Javid. Javid’s heroes are likewise dissatisfied with the
reality in which they live and believe in the possibility
of a more perfect world.

Just as Shelley’s hero seeks to transform the exter-
nal world, Javid’s hero strives to transform the inner
world of human beings. In both cases, the ideal hero

serves as a vehicle of moral progress. Another im-
portant characteristic of the Romantic hero is the desire
to change his own destiny. Shelley writes: “I fall upon
the thorns of life! I bleed!” [10, p. 2]. These lines reflect
the tragedy of the Romantic hero. He experiences the
pains of life, yet those pains do not destroy him. On the
contrary, suffering becomes a means of spiritual eleva-
tion. The Romantic hero attains perfection through suf-
fering. Here an interesting parallel emerges with
Fuzuli’s Majnun. Majnun also endures the suffering
brought by love, yet that suffering does not weaken
him, rather, it elevates him spiritually.

The Problem of the ideal hero and moral per-
fection in the works of Huseyn Javid. The concept of
the ideal hero in Azerbaijani Romanticism finds its full-
est expression in the works of Huseyn Javid. Javid’s he-
roes are not merely carriers of personal emotions but
also representatives of profound philosophical ideas.
Their primary concern is not personal happiness but the
attainment of truth and moral perfection.

In this respect, the tragedy Sheikh Sanan is of par-
ticular interest. The protagonist, Sheikh Sanan, is ini-
tially presented as a respected religious figure. How-
ever, he begins to search for a deeper meaning in life.
Love transforms his worldview and ultimately places
him in conflict with the stereotypes accepted by soci-
ety. Sheikh Sanan is not simply a lover; he is a Roman-
tic seeker of truth. His tragedy lies not in love itself but
in seeking truth beyond the conventional forms ac-
cepted by society [2, pp. 9-11]. This characteristic
brings him close to Byron’s Manfred. Both heroes chal-
lenge established norms. Both reject truths accepted by
the masses. Both remain faithful to their inner convic-
tions. Yet while Manfred symbolizes individual rebel-
lion, Sheikh Sanan represents spiritual renewal.

The idealism of the Romantic hero becomes even
more evident in Javid’s Iblis (The Devil). The events
surrounding the character Arif illustrate humanity’s
struggle between good and evil. Arif possesses an ide-
alistic worldview. He believes in a bright future for hu-
mankind. However, the reality he encounters conflicts
with his idealistic expectations. This conflict creates the
central tragedy of the Romantic hero. He recognizes the
imperfections of reality but refuses to accept them.

There is a significant similarity between Arif’s
idealism and the ideals embodied by the lyrical speaker
in Shelley’s Ode to the West Wind. Both figures believe
in the moral renewal of humanity. Both hope for a bet-
ter future. Javid presents the Romantic hero not only
within a national context but also within a universal
framework. Consequently, his heroes may be examined
within the same aesthetic system as the heroes of world
Romanticism.

Another important characteristic of Javid’s heroes
is their commitment to moral purity. They value spir-
itual principles above material interests. In this respect
Sheikh Sanan and Arif stand in the same ideological
tradition as Nizami’s Majnun. Just as love becomes a
means of spiritual elevation for Majnun, love serves as
a path to truth for Sheikh Sanan. For Arif, the idea of
humanity itself becomes the essential condition of
moral perfection [2, pp. 22-23].
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Fuzuli and the development of the ideal hero
model. Fuzuli occupies a special place in the develop-
ment of the ideal hero in Azerbaijani literature. The
concept of the perfect human being, first established in
Nizami’s works, acquires a deeper psychological and
philosophical dimension in Fuzuli’s poetry. While in
Nizami the ideal hero is primarily characterized by so-
cial and ethical virtues, in Fuzuli the focus shifts toward
the hero’s inner world. Here, greatness is measured not
by external achievements but by spiritual experience.

In Fuzuli’s Layla and Majnun, Majnun undergoes
a transformation from an ordinary lover into a perfected
human being. At the beginning of the work, he is pre-
sented as a young man deeply in love with Layla. As
the story unfolds, love ceases to be merely a personal
emotion and becomes a means of spiritual understand-
ing. This transformation gives rise to one of the most
important characteristics of the Romantic hero: inner
development. Fuzuli’s Majnun does not flee from love;
rather, he accepts it as the central truth of his existence.
He regards love as a force that perfects the human soul.
Social conventions and family interests become sec-
ondary to him. Consequently, Majnun gradually dis-
tances himself from society and moves toward spiritual
freedom [3, pp. 112-145].

One of the defining features of the Romantic hero
is his unity with nature. Majnun’s life in the desert is
not merely a form of physical isolation. It symbolizes
humanity’s attainment of harmony with nature, the uni-
verse and the inner self. From the perspective of Ro-
mantic aesthetics, this aspect is particularly significant
because the Romantic hero invariably turns away from
artificial social relations and seeks refuge in a pure and
natural world. A similar tendency can be observed in
Byron’s Harold. Harold distances himself from society
through travel, while Majnun withdraws into the desert.
In both cases the goal is the same: to discover one’s
truth away from the crowd.

Interesting parallels can also be drawn between
Fuzuli’s hero and Shelley’s works. Just as Shelley’s
lyrical speaker wishes for dead thoughts to be replaced
by new ideas, Majnun abandons his former way of life
and ascends to a new level of spiritual existence. In both
cases, the central issue is the inner renewal of the indi-
vidual.

Fuzuli’s hero also embodies another essential
characteristic of the Romantic hero: spiritual freedom.
Although he may live under physical limitations, he re-
mains completely free in spirit. In this respect, the fig-
ure of Majnun anticipated many of the defining features
of the ideal hero that would later appear in world Ro-
manticism. Majnun thus represents one of the earliest
and most complete embodiments of the Romantic ideal.

The ideal hero and the idea of freedom. One of the
defining characteristics of the ideal hero in Romantic
literature is his relationship to the concept of freedom.
For the Romantic hero, freedom is not merely a politi-
cal or social category, it is the fundamental condition of
spiritual existence. Although the leading representa-
tives of English and Azerbaijani Romanticism ex-
pressed this idea in different ways, their heroes are ul-
timately directed toward the same goal the freedom of
the human spirit.

“In Byron’s works, freedom is presented primarily
as individual independence. His heroes refuse to accept
any external authority. In Manfred, the protagonist’s
entire behavior is built upon this principle” [9, pp. 7-
8]. Manfred is the master of his own destiny and refuses
to submit to anyone’s judgment. His inner strength rep-
resents the highest expression of Romantic individual-
ism. In Shelley’s poetry, however, freedom acquires a
broader meaning. Here, individual freedom merges
with the freedom of humanity as a whole. The poet be-
lieves that human beings can transform not only them-
selves but also the world around them. In Ode to the
West Wind, the wind symbolizes the destruction of the
old world and the creation of a new one. Therefore,
Shelley’s hero is not merely an observer but an active
participant in change.

In Azerbaijani Romanticism, the idea of freedom
acquires both national and spiritual significance. For
Huseyn Javid’s heroes, freedom means remaining
faithful to one’s conscience and to truth. They do not
retreat in the face of social pressure. Even when de-
feated, they preserve their moral superiority. This char-
acteristic is particularly evident in the tragedy Sheikh
Sanan. Sheikh Sanan is forced to choose between the
values accepted by society and his personal truth. He
rejects a comfortable and secure life in favor of the truth
in which he believes. This choice demonstrates the
moral freedom of the Romantic hero.

The tragedy and moral victory of the romantic
hero. “Most Romantic heroes appear outwardly unsuc-
cessful. They fail to unite with their beloved, cannot
fully realize their aspirations, and sometimes even lose
their lives. Yet according to the logic of Romantic aes-
thetics, the hero’s true victory is determined not by ex-
ternal results but by inner conviction” [1]. Romeo and
Juliet die, yet their love triumphs. Hamlet perishes trag-
ically, yet he reveals the truth. Majnun never reunites
with Layla, yet he attains the highest level of spiritual
perfection. Farhad cannot reach Shirin, but he becomes
a symbol of devotion and self-sacrifice. Sheikh Sanan
loses all social prestige, yet he never abandons his truth.
Manfred moves toward destruction, but he preserves
his will until the very end. In this respect remarkable
typological parallels exist among Romantic heroes. All
of them become victims of the conflict between reality
and the ideal. Yet it is precisely this conflict that distin-
guishes them from ordinary people.

The Romantic hero strives to transcend the limita-
tions of his age. He possesses ideals greater than the
possibilities offered by the society in which he lives.
For this reason, his tragedy is not merely personal but
philosophical in nature. The Romantic hero represents
not only his own destiny but also the spiritual potential
of humanity as a whole. This is one of the principal fea-
tures that brings English and Azerbaijani Romanticism
together. In both literary traditions, the ideal hero is pre-
sented as a personality striving to overcome the limita-
tions of reality. His greatness lies not in the results he
achieves but in the moral principles he preserves. This
characteristic has made the Romantic hero one of the
most enduring and influential artistic models in world
literature. Nizami’s Majnun, Fuzuli’s lover, Shake-
speare’s Hamlet, Byron’s Manfred, Shelley’s lyrical
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hero and Javid’s idealistic characters belong to differ-
ent periods and cultures, yet all of them express the
eternal human quest for freedom and perfection.

Conclusion. Although the model of the ideal hero
in English and Azerbaijani Romanticism developed un-
der different historical and cultural conditions, both lit-
erary traditions place the human search for spiritual
freedom, perfection and ideals at their center. The foun-
dations of this hero type were laid in the works of
Shakespeare and Nizami and were later enriched by the
ideas of individual freedom and rebellious spirit in By-
ron and Shelley, as well as by the ideals of moral per-
fection, truth and humanism in Fuzuli and Huseyn
Javid. Characters such as Hamlet, Majnun, Farhad,
Manfred and Sheikh Sanan belong to different poetic
systems, yet they are united by their refusal to reconcile
themselves with reality, their aspiration toward higher
moral values and their demonstration of the limitless
potential of the human spirit. In this sense, the Roman-
tic hero functions as an artistic embodiment of a uni-
versal aesthetic ideal in both English and Azerbaijani
literature.
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Introduction

The diachronic analysis of conceptual metaphors
of artificial intelligence investigates the historical evo-
lution of metaphorical conceptualizations of Al across
different stages of social, scientific, and technological
development. This approach makes it possible to iden-
tify patterns in the linguistic representation of the con-
cept of artificial intelligence, trace the transformation
of cognitive models, and determine the influence of sci-
entific and technological progress on the processes of
Al conceptualization [1].

The theoretical foundation of diachronic analysis
is based on Ferdinand de Saussure’s distinction be-
tween synchronic and diachronic approaches to lan-
guage study [2], as well as on the Conceptual Metaphor
Theory developed by George Lakoff and Mark John-
son, according to which metaphor functions as a mech-
anism for conceptualizing abstract phenomena through
more concrete and familiar domains of human experi-
ence [3].

With regard to artificial intelligence, diachronic
analysis demonstrates that metaphorical models have
evolved alongside technological development, scien-
tific knowledge, and public perceptions of Al [4].

Early Stage of Al Conceptualization (1950s—
1970s) The initial stage in the formation of the concept
of artificial intelligence was associated with the devel-
opment of cybernetics and computing technologies fol-
lowing the Dartmouth Summer Research Project on Ar-
tificial Intelligence, during which John McCarthy intro-
duced the term Artificial Intelligence. At this stage,
mechanistic conceptual metaphors predominated: Arti-
ficial Intelligence is a Machine; Artificial Intelligence
is a Calculator; Artificial Intelligence is a Program.
These metaphors reflected the perception of Al as a
technical device designed to perform computational op-
erations [5]. In English-language discourse, lexical
units such as machine, computer brain, and electronic
calculator were widely used. In Russian discourse, ex-
pressions such as elektronnyi mozg (“electronic
brain”), vychislitel'naya mashina (“computing ma-
chine”), and kiberneticheskaya sistema (“cybernetic
system”) became common . In Uzbek, Al terminology

was virtually absent during this period due to the lim-
ited dissemination of relevant technologies.

Cognitive Stage (1980s-2000s) The development
of cognitive science, neuroinformatics, and machine
learning theory significantly transformed perceptions
of artificial intelligence. Al came to be viewed not
merely as a computational system but as a structure ca-
pable of learning and information processing [4]. Dur-
ing this period, new conceptual metaphors emerged:
Artificial Intelligence is a Brain; Artificial Intelligence
is a Neural Network; Artificial Intelligence is a Learn-
ing System.

In English, terms such as neural network, machine
learning, and artificial neuron gained widespread us-
age. In Russian, metaphors such as iskusstvennyi mozg
(“artificial brain”), samoobuchayushchayasya sistema
(“self-learning system”), and umnaya programma
(“smart program”) appeared. In Uzbek, loan transla-
tions and borrowings from Russian and English became
common, including sun’iy intellekt (“artificial intelli-
gence”), neyron tarmoq (“neural network™), and aqlli
tizim (“smart system”). Diachronic analysis demon-
strates a transition from mechanistic to cognitive con-
ceptualizations of Al during this stage.

Anthropomorphic Stage (2000-2015) The spread
of digital technologies, virtual assistants, and auto-
mated systems intensified the anthropomorphization of
artificial intelligence [5]. The most common metaphors
during this period included: Artificial Intelligence is a
Human Assistant; Artificial Intelligence is a Partner;
Artificial Intelligence is an Interlocutor.

In English-language discourse, expressions such
as virtual assistant, digital assistant, and smart assistant
became widespread. In Russian, corresponding expres-
sions included tsifrovoi pomoshchnik (“digital assis-
tant”), virtual'nyi sobesednik (“virtual interlocutor”),
and umnyi pomoshchnik (“smart assistant”). In Uzbek,
terms such as ragamli yordamchi (“digital assistant”)
and aqlli yordamchi (“smart assistant”) entered com-
mon usage. This stage is characterized by an increas-
ingly anthropocentric interpretation of Al, which began
to be perceived as a participant in communication and
interaction with humans [6].
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Contemporary Stage: Generative Al (2015-Pre-
sent) The development of generative models, neural
networks, and natural language processing systems has
significantly expanded the conceptual content of Al [7].
At the present stage, the following conceptual meta-
phors are particularly prominent: Artificial Intelligence
is a Creator; Artificial Intelligence is an Author; Artifi-
cial Intelligence is an Autonomous Agent; Artificial In-
telligence is a Threat.

In English-language discourse, expressions such
as Al generates, Al creates, Al understands, and Al de-
cides are widely used. In Russian, constructions such as
neiroset' pishet (“the neural network writes”), Il sozdaet
izobrazheniya (“Al creates images”), and iskusstvennyi
intellekt prinimaet resheniya (“Al makes decisions”)
are common. Similar constructions are found in Uzbek:
sun’iy intellekt yaratadi (“Al creates”), SI matn yozadi
(“Al writes texts”), and aqlli tizim qaror qabul qiladi
(“the smart system makes decisions”). Contemporary
Al conceptualization is characterized by the highest de-
gree of anthropomorphization, as Al is increasingly at-
tributed qualities traditionally associated with human
activity, including creativity, understanding, decision-
making, and communication [8].

A comparison of English, Russian, and Uzbek
demonstrates differences in the pace and specificity of
metaphorical development. English serves as the pri-
mary source of new conceptual models and global Al
terminology; Russian combines borrowed English-lan-
guage metaphors with its own metaphorical construc-
tions; and Uzbek develops under the influence of both
English and Russian while gradually establishing its
own patterns of Al conceptualization [9].

Thus, the diachronic analysis of conceptual meta-
phors of artificial intelligence demonstrates that Al is a
dynamic cognitive construct whose content evolves un-
der the influence of technological progress and chang-
ing social perceptions of technology. The evolution of

metaphorical models proceeds from mechanistic con-
ceptualizations (“machine,” “calculator”) through cog-
nitive conceptualizations (“brain,” “learning system”)
and ultimately toward anthropomorphic conceptualiza-
tions (“assistant,” “partner,” “creator”). This develop-
ment confirms the central claim of cognitive linguistics
that conceptual metaphors constitute one of the primary
mechanisms through which humans understand new
and complex phenomena [10].
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Abstract.

Language plays a significant role in the process of human cognition and communication. It is not only a
means of expressing thoughts but also an important instrument for organizing and interpreting knowledge about
the surrounding world. One of the central issues in modern linguistics is the study of concepts as mental units that
connect language, thinking, and experience. The present article investigates the cognitive and linguistic aspects
of concept formation and examines how conceptual structures are reflected in language. The study is based on
theoretical approaches developed within cognitive linguistics and psycholinguistics. Special attention is paid to
the relationship between conceptualization, categorization, and linguistic representation. The analysis demon-
strates that concepts emerge through the interaction of perceptual experience, cultural knowledge, and linguistic
mechanisms. The findings suggest that language serves not only as a tool for communication but also as a medium
through which conceptual knowledge is formed, preserved, and transmitted across generations. The research con-
tributes to a better understanding of the interdependence between language and cognition and highlights the im-

portance of conceptual studies in contemporary linguistic research.
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1. Introduction

The relationship between language and cognition
has been one of the central topics of linguistic research
for many decades. Scholars have long attempted to ex-
plain how language reflects human thought and how
cognitive processes influence linguistic behavior. Mod-
ern linguistic theories increasingly recognize that lan-
guage is not an isolated system of signs but a complex
cognitive mechanism through which individuals per-
ceive, interpret, and organize reality (Langacker, 2008).
This perspective has contributed to the emergence and
development of cognitive linguistics, a field that exam-
ines the interaction between linguistic structures and
mental processes.

One of the key notions within cognitive linguistics
is the concept. A concept is generally understood as a
mental unit that stores and organizes knowledge ac-
quired through experience and interaction with the
world (Evans & Green, 2006). Concepts enable indi-
viduals to categorize objects, events, and phenomena,
thereby facilitating communication and understanding.
Unlike purely linguistic units, concepts possess both
cognitive and cultural dimensions, reflecting not only
individual experience but also collective knowledge
shared by members of a speech community (Kovecses,
2010).

The process through which concepts are formed is
known as conceptualization. Conceptualization in-
volves the transformation of sensory and perceptual in-
formation into structured mental representations that
can later be expressed through language (Croft &
Cruse, 2004). This process is closely connected with
categorization, which allows individuals to group sim-
ilar entities according to common characteristics. Ac-
cording to cognitive linguistic theory, categorization
does not always rely on strict logical criteria; instead, it

often operates through prototypes and family resem-
blances that reflect human cognitive preferences (Tay-
lor, 2003).

Language plays a crucial role in the formation and
transmission of conceptual knowledge. Through lin-
guistic signs, speakers encode and communicate con-
ceptual structures that represent their understanding of
reality. As noted by Lakoff (1987), many concepts are
organized through cognitive models and metaphorical
patterns that influence both thought and language. Con-
sequently, linguistic expressions frequently reveal un-
derlying conceptual structures that may not be immedi-
ately visible at the surface level of discourse.

The study of concepts has attracted considerable
attention in various branches of linguistics, including
cognitive linguistics, psycholinguistics, sociolinguis-
tics, and discourse analysis. Researchers have explored
how conceptual systems are influenced by cultural tra-
ditions, social experience, and linguistic practices
(Wierzbicka, 1992). Such investigations have demon-
strated that concepts are dynamic entities that evolve
together with language and society. As a result, concep-
tual analysis has become an important methodological
tool for understanding the relationship between lan-
guage, culture, and cognition.

Despite the extensive body of research devoted to
conceptual studies, many questions concerning the
mechanisms of concept formation and linguistic repre-
sentation remain open. In particular, further investiga-
tion is needed to clarify how cognitive processes con-
tribute to the development of conceptual structures and
how these structures are encoded in language. There-
fore, the present study aims to examine the cognitive
and linguistic aspects of concept formation and to iden-
tify the main factors involved in the interaction between
conceptual knowledge and linguistic expression.
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The significance of this research lies in its contri-
bution to the broader understanding of language as a
cognitive phenomenon. By analyzing the processes of
conceptualization and linguistic representation, the
study seeks to provide a deeper insight into the mecha-
nisms through which human beings construct and com-
municate knowledge. The findings may contribute to
contemporary discussions in cognitive linguistics and
offer perspectives for future interdisciplinary research
at the intersection of language, cognition, and culture.

2. Materials and Methods

The present study employs a qualitative research
design based on the principles of cognitive linguistics
and conceptual analysis. The methodological frame-
work is grounded in the assumption that language re-
flects underlying cognitive structures and that concep-
tual knowledge can be investigated through linguistic
data (Evans & Green, 2006). In other words, linguistic
expressions are treated not only as communication
tools but also as evidence of mental processes that
shape human understanding of reality. The study fo-
cuses on theoretical and descriptive analysis rather than
experimental investigation, allowing for a comprehen-
sive examination of the relationship between conceptu-
alization and linguistic representation.

The research materials consist of scholarly publi-
cations in the fields of cognitive linguistics, psycholin-
guistics, and linguistic semantics. Academic books,
peer-reviewed journal articles, and theoretical studies
published by leading scholars were selected as the pri-
mary sources of data. These sources were chosen be-
cause they provide systematic explanations of how con-
cepts are formed, structured, and represented in lan-
guage. Particular attention was paid to works discuss-
ing concepts, conceptualization, categorization, cogni-
tive models, and linguistic meaning (Lakoff, 1987
Langacker, 2008; Taylor, 2003). In addition, compara-
tive theoretical perspectives were included in order to
ensure that the analysis reflects different schools of
thought within modern cognitive linguistics. This broad
selection of sources allows the study to build a reliable
theoretical foundation and reduces the risk of a one-
sided interpretation.

Several research methods were employed in the
study. The first method is the descriptive method,
which was used to present, explain, and systematize
major theoretical approaches to conceptual studies.
Through detailed description and interpretation, the es-
sential characteristics of concepts and conceptual struc-
tures were identified. This method makes it possible to
clarify how different scholars define and approach the
notion of “concept” and how these definitions vary
across theoretical frameworks.

The second method is conceptual analysis. Con-
ceptual analysis is widely used in cognitive linguistics
to investigate the internal structure of conceptual units
reflected in language (Kovecses, 2010). This method
enables researchers to identify the cognitive features
associated with particular concepts, such as image
schemas, metaphorical mappings, and prototype ef-
fects. It also allows for an examination of how abstract
ideas are constructed through more concrete experien-
tial domains. By applying conceptual analysis, the

study explores the deep connection between mental
representations and their linguistic realization in dis-
course.

In addition, the comparative method was utilized
to evaluate different theoretical approaches to concept
formation. Various cognitive linguistic models were
compared in order to identify both shared principles
and significant differences regarding conceptualization
and categorization (Croft & Cruse, 2004). This compar-
ison is particularly important because cognitive linguis-
tics does not represent a single unified theory but rather
a group of related approaches. Comparative analysis
therefore contributes to a more balanced interpretation
of the literature and helps to identify recurring theoret-
ical patterns as well as controversial issues in the field.

The analytical procedure consisted of several
stages. First, relevant theoretical literature was col-
lected, reviewed, and classified according to major re-
search themes such as categorization, metaphor theory,
embodiment, and cognitive models. Second, key con-
cepts and terminological definitions were examined in
detail and compared across different scholarly tradi-
tions. Third, relationships between conceptualization,
categorization, and linguistic representation were ana-
lyzed within the framework of cognitive linguistic the-
ory. At this stage, attention was given to how abstract
cognitive mechanisms are reflected in language use. Fi-
nally, the obtained findings were interpreted in relation
to broader interdisciplinary discussions concerning lan-
guage, cognition, culture, and communication.

The methodological approach adopted in this
study ensures a systematic and well-structured investi-
gation of concept formation as a cognitive and linguis-
tic phenomenon. By integrating descriptive, compara-
tive, and conceptual analytical methods, the research
provides a multi-dimensional perspective on how con-
ceptual knowledge is created, organized, and expressed
through language. Moreover, this approach allows the
study to bridge theoretical insights from linguistics and
cognitive science, offering a more comprehensive un-
derstanding of the cognitive mechanisms underlying
linguistic meaning and communication.

3. Results and Discussion

The analysis of theoretical literature in cognitive
linguistics demonstrates that concept formation is a
multi-layered cognitive process that integrates percep-
tual experience, cultural knowledge, linguistic encod-
ing, and memory-based organization. In this sense, con-
cept formation cannot be reduced to a single cognitive
operation; rather, it emerges from the interaction of
multiple mental systems that work together to construct
meaning. One of the main findings of this study is that
concepts cannot be understood as static mental units.
Instead, they are dynamic and adaptive structures that
develop through continuous interaction between the hu-
man mind and the external world (Kdvecses, 2010).
This dynamic nature suggests that conceptual systems
are constantly updated based on new experiences, so-
cial interaction, and linguistic exposure.

The results show that categorization plays a fun-
damental role in concept formation. Human cognition
tends to organize information by grouping entities into
categories based on similarity, functional relations,
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contextual relevance, and prototypical features. This
process helps reduce cognitive complexity by structur-
ing vast amounts of information into manageable men-
tal units. According to prototype theory, category mem-
bership is not defined by strict boundaries or binary
logic, but rather by degrees of typicality (Rosch, 1978).
In other words, some category members are more cen-
tral and representative than others, while others occupy
more peripheral positions. This graded structure re-
flects natural cognitive processes and explains why
real-world categorization often deviates from formal
logical classification systems (Taylor, 2003). For ex-
ample, the category “bird” is cognitively more strongly
associated with “sparrow” or “robin” than with “pen-
guin” or “ostrich,” even though all belong to the same
biological class.

Another important finding is the strong interde-
pendence between language and conceptual structure.
Linguistic expressions are not merely passive reflec-
tions of pre-existing thoughts; instead, they actively
contribute to shaping how concepts are structured, ac-
cessed, and processed in memory (Langacker, 2008).
Language provides conventionalized patterns that
guide how individuals conceptualize experience. In this
context, metaphorical mappings are especially signifi-
cant. As Lakoff and Johnson (1980) argue, metaphor is
not simply a rhetorical or stylistic device, but a funda-
mental cognitive mechanism that structures human un-
derstanding of abstract domains such as time, emotion,
power, and morality. For instance, expressions like
“time is running out” or “grasping an idea” reflect un-
derlying conceptual metaphors that connect abstract ex-
periences to physical and bodily experiences.

The analysis also indicates that cultural factors
significantly influence conceptual formation. Concep-
tual systems are not universal in their surface structure,
even though they may share some cognitive founda-
tions. Different linguistic communities develop distinct
ways of organizing and interpreting experience based
on cultural values, traditions, environment, and social
practices (Wierzbicka, 1992). This cultural variability
explains why certain concepts may exist in one lan-
guage but lack a direct equivalent in another. Such
cases are particularly evident in emotion terms, social
relations, and culturally specific practices. Therefore,
language should be viewed as both a cognitive and cul-
tural system that reflects shared ways of interpreting re-
ality.

Furthermore, the findings suggest that conceptual-
ization is closely linked to perception, embodiment,
and sensorimotor experience. Human cognitive pro-
cesses are grounded in bodily experience, which pro-
vides the initial foundation for abstract thinking
(Lakoff, 1987). Sensory input such as movement, spa-
tial orientation, and physical interaction with the envi-
ronment contributes to the formation of basic image
schemas. These schemas later serve as structural tem-
plates for more abstract conceptual domains. For exam-
ple, spatial concepts like “up—down” or “inside—out-
side” are often extended metaphorically to express ab-
stract ideas such as happiness, power, inclusion, or ex-

clusion. This demonstrates that human cognition is fun-
damentally embodied rather than purely abstract or
symbolic.

Overall, the discussion reveals that concept for-
mation is a highly complex phenomenon involving
multiple interacting cognitive and linguistic mecha-
nisms. These mechanisms operate simultaneously and
dynamically, allowing individuals to construct coherent
and meaningful representations of reality. The interac-
tion between categorization, metaphorical thinking,
cultural experience, embodiment, and linguistic expres-
sion demonstrates that language is deeply embedded in
cognitive processes rather than functioning as an inde-
pendent system.

The study confirms that cognitive linguistics pro-
vides a powerful and comprehensive framework for un-
derstanding the relationship between language and
thought. However, it also highlights the need for further
interdisciplinary research that integrates linguistics
with psychology, neuroscience, anthropology, and
computational modeling. Such an integrated approach
would allow for a more precise explanation of how con-
ceptual systems are formed, stored, activated, and pro-
cessed in the human mind, and how these processes
vary across individuals and cultures.

4. Conclusion

The present study has examined the cognitive and
linguistic aspects of concept formation, focusing on
how conceptual structures emerge, develop, and are
represented in language. The findings indicate that con-
cept formation is not a simple or linear process but a
complex interaction of cognitive, linguistic, and cul-
tural mechanisms. Concepts are shown to be dynamic
mental constructs that evolve through human experi-
ence and communication (Kdvecses, 2010).

One of the main conclusions of this research is that
categorization is a fundamental cognitive mechanismin
organizing conceptual knowledge. Rather than relying
on strict boundaries, human cognition tends to operate
through prototypes and graded category membership,
which better reflects natural mental processes (Rosch,
1978; Taylor, 2003). This flexible structure of catego-
rization plays a crucial role in how individuals under-
stand and classify the world.

The study also confirms that language is not only
a tool for expressing pre-existing thoughts but also an
active factor in shaping conceptual systems. Linguistic
structures, especially metaphorical and metonymic pat-
terns, influence how abstract concepts are formed and
interpreted (Lakoff & Johnson, 1980). In this sense,
language and thought are deeply interconnected and
mutually supportive systems.

Another important conclusion is the influence of
cultural context on conceptualization. Different linguis-
tic communities may structure their conceptual systems
in different ways, reflecting variations in cultural expe-
rience and worldview (Wierzbicka, 1992). This high-
lights the importance of considering cultural dimen-
sions when analyzing linguistic meaning and concep-
tual structures.

In addition, the study emphasizes the embodied
nature of human cognition. Conceptual development is
grounded in sensory and physical experience, which
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provides the basis for more abstract thinking (Lakoff,
1987). This embodiment perspective helps explain how
humans extend basic perceptual experiences into com-
plex conceptual domains.

Overall, the research demonstrates that cognitive
linguistics offers a comprehensive framework for un-
derstanding the interaction between language and cog-
nition. However, further research is needed to explore
these processes in greater depth, particularly through
interdisciplinary approaches that integrate linguistic
theory with experimental findings from psychology and
neuroscience.

In conclusion, concept formation should be
viewed as a dynamic and multifaceted phenomenon
shaped by cognitive processes, linguistic structures,
and cultural environments. This understanding contrib-
utes to a more complete view of how humans construct
meaning and communicate knowledge through lan-
guage.
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