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HUMANITIES AND SOCIAL SCIENCES

Trends in the Development of Women’s Education in Georgia
and Modern Pedagogical Perspectives

Mariam Koberidze

Abstract. This article examines the historical development and contemporary condition of women’s
education in Georgia from a gender-equality perspective. It combines qualitative document analysis,
historical interpretation, comparative analysis, and descriptive examination of institutional data. The
study considers cultural expectations, professional segregation, educational stereotypes, legal
guarantees, and women’s participation in higher education. The findings indicate that formal access
to education has expanded substantially and Georgian legislation provides equal educational rights.
Nevertheless, gendered expectations continue to influence subject choice, professional orientation,
employment, remuneration, and access to leadership. The historical contributions of Georgian public
figures demonstrate that women’s education has long been connected with social modernization and
civic participation. Current patterns suggest that legal equality alone does not eliminate informal
barriers. The article concludes that educational institutions should integrate gender-sensitive
teaching, career guidance, community participation, and transparent monitoring in order to convert
formal equality into equal educational and professional opportunities.

Keywords: women, education, stereotypes, gender equality, gender balance, pedagogical
perspectives, Georgia
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Giirciistanda qadin tohsilinin inkisaf tendensiyalari vo miiasir
pedaqoji perspektivlor

Mariam Koberidze

Xiilasa. Maqaladas Giirciistanda qadn tahsilinin tarixi inkisafi va miiasir vaziyyati gender barabarliyi
baximindan arasdirilir. Tadgiqatda sonad tohlili, tarixi sarh, miiqgayisali yanasma va institusional
malumatlarin tasviri tohlili birlosdirilir. Madoni gézlantilar, pesa seciminin gender iizra bélgiisii,
tahsil stereotiplori, hiiquqi tominatlar va qadinlarin ali tahsilda istiraki nazardan kegirilir. Naticalor
gostarir ki, tahsilo formal ¢ixis ahamiyyatli doracada genislonmis va Giirciistan ganunvericiliyinda
barabar tahsil hiiquglart tasbit edilmisdir. Bununla yanagsi, genderlo baglh gozlantilor ixtisas
se¢imina, masgulluga, amakhaqqina va rohbar vazifalora ¢ixisa tasir gostarmakda davam edir.
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Moagqalado formal barabarliyin real imkan barabarliyina ¢evrilmasi ii¢iin gendera hassas tadris,
karyera istigamatlondirilmasi, ictimai istirak va saffaf monitoringin giiclondirilmasi taklif olunur.

Acgar sozlor: gadinlar, tahsil, stereotiplar, gender barabarliyi, gender balansi, pedaqoji perspektivior,
Giirciistan

Qori Dovlat Universiteti, Filologiya elmlori doktoru, Qori, Giirciistan

E-pogct: maikoberidze@gmail.com
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Introduction

Modern approaches to human rights regard equality between women and men as a basic condition of
democratic governance. In education, gender equality includes equal access, equal treatment,
comparable opportunities for achievement, and freedom to choose a field of study without restrictive
stereotypes. Education can broaden women’s opportunities for self-realization, employment, civic
participation, and leadership; however, formal access does not automatically remove cultural and
institutional barriers.

The Georgian experience combines a long history of advocacy for women’s education with
contemporary legal guarantees. Public debate on women’s rights developed in the nineteenth century,
and intellectuals connected women’s education with social progress and national modernization.
Today, legislation provides equal access to education, yet social expectations regarding motherhood,
care work, professional roles, and leadership continue to shape educational and occupational
decisions (Bagratia, 2013).

International literature similarly distinguishes legal equality from substantive equality. Gender roles
are socially learned and may vary across cultures and historical periods (UNESCO, 2009).
Educational stereotypes can influence classroom interaction, subject choice, professional
expectations, and the confidence with which students assess their abilities (Sadker & Sadker, 1995;
Sadker et al., 1991). The purpose of this article is therefore to examine the historical development of
women’s education in Georgia, identify continuing barriers, and consider pedagogical measures that
can strengthen equal educational and professional opportunities.

Materials and Methods

The study used a mixed qualitative and descriptive design. The qualitative component included
document analysis, historical interpretation, comparison, and critical analysis. It examined selected
works on gender and education, Georgian historical writings, international policy documents, and
national legal material. The descriptive component considered author-supplied institutional data from
Gori State University for 2024 in order to illustrate gender distribution across broad fields of study.
The analysis proceeded in three stages. First, historical materials were examined to identify how
women’s education was connected with civic rights and social modernization. Second, pedagogical
and policy sources were reviewed to identify mechanisms through which stereotypes influence
educational participation and professional orientation. Third, the institutional figures were compared
descriptively by field and gender. Because the university table concerns one institution and one year,
it is treated as an illustrative case and not as representative evidence for all higher education
institutions in Georgia.
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The study did not involve surveys, interviews, experiments, or personal data. Its conclusions are based
on interpretation of published material and aggregate institutional figures. Accordingly, the study
identifies patterns and pedagogical implications but does not estimate causal effects.

Results
Historical development of women’s education

The historical analysis shows that women’s education in Georgia developed alongside broader
debates about civil rights and national progress. Simone de Beauvoir’s analysis of women’s socially
constructed position helped establish a conceptual foundation for examining how culture assigns
different expectations to women and men (Beauvoir, 2024). In Georgia, women’s participation in
public discussions expanded during the nineteenth century, and writers and activists challenged the
confinement of women to domestic roles. Ilia Chavchavadze linked women’s education with public
and civil rights and regarded women’s professional activity as a condition of social freedom. His
discussion of women’s emancipation emphasized that education enabled women to participate in
social and state functions while retaining family roles (Chavchavadze, 1988). Niko Nikoladze
likewise supported European education for Georgian women and helped students pursue education
abroad despite the restrictions of his period (Nikoladze, 1878). These examples show that women’s
education was understood not only as an individual benefit but also as a contribution to national
development.

Educational stereotypes and equal opportunity

The reviewed literature indicates that equal enrolment conditions do not necessarily eliminate
gendered expectations. Students may be guided toward different subjects and careers on the
assumption that boys are naturally better suited to mathematics, engineering, and technology, while
girls are better suited to languages, education, and the arts. Such expectations can be reinforced
through classroom attention, feedback, textbooks, family expectations, and career guidance (Sadker
etal., 1991; Zittleman & Sadker, 2003).

Gender equality requires equal conditions, treatment, and opportunities so that women and men can
realize their potential and participate in social, cultural, economic, and political development (Status
of Women Canada, 2007). UNESCO (2009) likewise treats gender roles as socially constructed and
changeable. These definitions direct attention away from biological determinism and toward the
educational and social processes that shape choices.

Table 1
Dimensions and indicators of gender equality in education
Equal access Eqpahty m Equality through [Nustrative indicators
educational quality education
Girls and boys outside the.racy', Employrpent Out-of-school rates
mathematical literacy, opportunities for and student—teacher
school ) : )
and life skills women and men ratio

Note. Adapted from the analytical framework used in the source manuscript.
Contemporary participation and institutional patterns

Contemporary Georgian legislation formally prohibits discrimination and guarantees equal access to
education. The Law on Gender Equality recognizes equal rights and opportunities in education,
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labour, family, and public life and provides for equal access to all levels and fields of education
(Bagratia, 2013). Nevertheless, equality in law may coexist with unequal outcomes in employment,
remuneration, care responsibilities, and access to management positions.

The institutional figures supplied for Gori State University illustrate different gender distributions
across broad fields. Women constitute the majority in the humanities and social sciences, while men
have a larger share in precise and natural sciences, economics, and law. The table is descriptive and
cannot establish why students selected particular fields.

Table 2
First-year students at Gori State University by field and gender, 2024
Field Female (%) Male (%)
Humanities 80 20
Precise and natural sciences 50 50
Economics 35 65
Social sciences 55 45
Law 26 64

Note. Author-supplied institutional data. The law-field values are reproduced unchanged from the
source manuscript and should be verified because they total 90 rather than 100 percent.

The data suggest field-specific gender patterns, but the example of one university cannot support
national generalization. A broader assessment would require comparable data across institutions,
years, degree levels, regions, and fields. It would also require information on applications,
admissions, completion, employment, and academic progression.

Discussion

The findings indicate that the development of women’s education in Georgia should be understood
through the interaction of legal reform, historical advocacy, cultural expectations, and institutional
practice. Formal equality has expanded access and supported women’s participation in higher
education. At the same time, stereotypes can continue to influence which subjects are considered
appropriate, how teachers distribute attention, and how students imagine their professional futures.
The distinction between access and outcome is important. Women may enter higher education in
large numbers while remaining concentrated in fields associated with lower remuneration or fewer
leadership opportunities. International development literature has repeatedly connected women’s
education with employment, family welfare, poverty reduction, and social development (World Bank,
2005, 2009). These relationships should not be interpreted as automatic: educational credentials
create opportunities only when labour-market institutions, family support, childcare, and non-
discriminatory recruitment allow women to use them.

Pedagogically, gender equality requires more than presenting identical curricula to girls and boys.
Teachers should examine classroom interaction, examples used in textbooks, expectations
communicated through feedback, and the assumptions embedded in career guidance. Research on
gender bias in education shows that apparently neutral practices can reproduce unequal participation
when teachers and institutions do not monitor patterns of attention and encouragement (Sadker &
Sadker, 1995; Sadker et al., 1991).

Community participation is also relevant. Families, local organizations, universities, and employers

can support women through mentoring, accessible childcare, flexible learning opportunities, and
public discussion of professional stereotypes. Such measures are particularly important in regions

10
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where educational and employment opportunities are more limited. The objective should be to expand
genuine choice rather than direct women and men into predetermined roles.

Limitations

This study is based on a selective set of historical, policy, and pedagogical sources. The institutional
table relates to one university and one year and therefore cannot represent Georgia as a whole. The
source manuscript does not provide the sampling frame or administrative extraction procedure for the
university data, and one pair of percentages requires verification. Future research should use national
longitudinal data and clearly documented institutional datasets.

Conclusion

Women’s education in Georgia has developed from a historically restricted field into an area
protected by formal legal equality and marked by substantial female participation. Georgian
intellectual history demonstrates that women’s education has long been associated with
modernization, civic responsibility, and national development. Contemporary evidence nevertheless
shows that social expectations and professional stereotypes can continue after legal barriers have been
removed.

Educational policy should therefore connect equal access with equal quality, freedom of subject
choice, career development, and fair employment opportunities. Gender-sensitive teaching,
transparent institutional data, inclusive career guidance, community support, and accessible childcare
can help transform formal rights into substantive equality. Further research should test these
relationships with representative data and compare patterns across regions, institutions, and degree
levels.
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Statistical Analysis as a Tool for Assessing and Forecasting
Economic Processes

Nanuli Khizanishvili

Abstract. This article examines how statistical analysis supports the assessment and forecasting of
economic processes and demonstrates why data definitions, revisions, and uncertainty must
accompany numerical results. The study combines conceptual analysis with an illustrative case study
of Georgia. Official annual unemployment data for 2021-2025, population releases, demographic
indicators, and the Economic Analysis Portal of the National Statistics Office of Georgia are
examined alongside methodological literature on descriptive statistics, econometrics, forecasting,
and official data quality. The results show that Georgia's unemployment rate fell from 20.6 percent
in 2021 to 13.9 percent in 2025, but the decline was uneven and stopped in the final year. A linear
time-trend fitted to only five observations yields a 2026 point estimate of 11.38 percent and a wide
95 percent prediction interval of 6.99-15.77 percent; it is therefore presented as a diagnostic
benchmark, not a policy forecast. The population case reveals an additional risk: revisions following
the 2024 census materially changed the historical series, making unrevised figures unsuitable for
simple extrapolation. The article concludes that credible economic assessment requires reproducible
calculations, metadata, revision awareness, alternative scenarios, and explicit communication of
uncertainty.
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Iqtisadi proseslorin gqiymatlondirilmasi vo prognozlasdiriimasi
vasitasi kimi statistik tohlil

Nanuli Xizanisvili

Xiilasa. Maqalads statistik tahlilin igtisadi proseslorin giymatlondirilmasi va prognozilasdirilmasina
neca xidmot etdiyi arasdwrilir, rogomsal naticalorla yanasi malumat toriflorinin, diizalislorin va geyri-
miiayyanliyin gostarilmasinin zoruriliyi asaslandirir. Tadqiqat konseptual tahlili Giirciistan iizra
niimunavi hadisa arasdirmasi ila birlasdirir. Giirciistan Milli Statistika Xidmoatinin 2021-2025-ci illor
iizra rasmi issizlik gostoricilori, ahali malumatlari, demogqrafik géstoricilor va Igtisadi Tohlil Portali
tasviri statistika, ekonometrika, prognozlasdirma va rasmi statistikanin keyfiyyati iizra metodoloji
adabiyyatla birlikds tahlil edilmisdir. Naticalor gostorir ki, issizlik soviyyasi 2021-ci ildaki 20,6
faizdon 2025-ci ilda 13,9 faizo enmiy, lakin azalma qeyri-barabar olmus va son ilda dayanmigdir. Bes
miisahidaya uygunlasdirilan xatti trend 2026-c1 il tigiin 11,38 faiz noqta qiymati va 6,99-15,77 faiz
genis prognoz intervall verir, buna gora natica siyasat prognozu deyil, diagnostik meyar kimi sarh
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olunur. Shali niimunasi gostorir ki, 2024-cii il siyahiyaalmasindan sonrak diizalislor tarixi sirani
ahamiyyatli daracada dayismisdir. Etibarli giymatlondirma taokrarlana bilon hesablamalar, metadata,
diizaliglorin izlonmasi, alternativ ssenarilor va qeyri-miiayyanliyin aciq tagdim edilmasini talob edir.

Acgar sozlor: statistik tohlil, iqtisadi prognozilasdirma, issizlik, malumatlarin diizalisi, zaman sirasti,
rasmi statistika, Giirciistan

fakob Qogebasvili adina Telavi Dovlot Universiteti, Iqtisad elmlori doktoru, Telavi, Giirciistan

E-pogt: nanaulli@gmail.com

Daxil oldu: 21 Mart 2026; Qabul edildi: 29 Iyun 2026; Onlayn dorc edildi: 30 Sentyabr 2026

© Miiallif(lor) 2026. Bu aciq girisli maqalo Creative Commons Attribution—NonCommercial 4.0 Beynolxalq
Lisenziyasmin (CC BY-NC 4.0) sortlorino uygun olaraq yayimlanmsdir.

Introduction

Economic decisions depend on claims about the present and expectations about the future.
Governments evaluate employment, inflation, investment, output, and demographic change; firms
assess demand, costs, labour availability, and risk. Statistical analysis makes these processes
observable by converting records and surveys into indicators, comparisons, and models. Its value,
however, does not come from calculation alone. A result is useful only when the underlying concept
is defined, the data source is appropriate, the method is reproducible, and uncertainty is
communicated.

Descriptive statistics summarize the level, distribution, and change of economic variables. Index
numbers permit comparison of prices or quantities across time. Correlation and regression describe
relationships, while time-series methods use temporal structure to construct forecasts. These tools
answer different questions and cannot be substituted for one another. A trend may describe movement
without identifying its cause, and a strong fitted relationship may still forecast poorly outside the
observed period (Shmueli, 2010; Wooldridge, 2020).

Forecasting adds a further burden. A point estimate compresses assumptions about the data-
generating process into one number. If those assumptions are hidden, users may interpret a
conditional model output as a certain future outcome. Forecasting practice therefore requires
benchmarks, residual diagnostics, prediction intervals, and comparison with alternative specifications
(Chatfield, 2000; Hyndman & Athanasopoulos, 2021). Complex methods do not automatically solve
the problem; model performance depends on the structure, size, and stability of the data (Makridakis
etal., 2018).

Official statistics require particular care because published series can be revised. Benchmark
revisions, revised classifications, updated seasonal factors, survey redesign, and population censuses
can alter earlier observations. The Fundamental Principles of Official Statistics emphasize
professional standards, scientific methods, transparency, and public access to explanatory
information (United Nations, 2014). The European Statistics Code of Practice likewise connects
quality with accessibility, coherence, comparability, and clear documentation (Eurostat, 2017).

Georgia provides a useful illustrative case because the National Statistics Office of Georgia publishes
labour-market and demographic data together with interactive analytical services. A superficial
reading of these figures can suggest a smooth decline in unemployment and population. Yet several
values commonly repeated in such summaries belong to a different reference year or have been
superseded by revised data. This problem demonstrates a central methodological point: data vintage
and metadata are part of the result.
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The study asks three questions. First, what analytical sequence connects official data with defensible
economic assessment? Second, what can a short unemployment series support in relation to a 2026
forecast? Third, how do revisions to population estimates affect interpretation? The objective is to
preserve the article's applied focus while replacing unsupported extrapolation with a transparent and
reproducible framework.

Materials and Methods

The study uses a qualitative review of statistical methodology and an illustrative quantitative case
study. The conceptual component distinguishes description, explanation, and prediction. The
empirical component uses annual unemployment rates for Georgia from 2021 through 2025 and
published population estimates for 2025 and 2026. All empirical values come from the National
Statistics Office of Georgia. The employment series reports 20.6, 17.3, 16.4, 13.9, and 13.9 percent
for 2021-2025 respectively (National Statistics Office of Georgia, 2026a).

The population analysis compares two data vintages. A release dated 25 April 2025 reported 3,704.5
thousand residents as of 1 January 2025 and stated that the estimate excluded occupied territories
(National Statistics Office of Georgia, 2025). The current population database, accessed on 14
September 2026, reports a revised value of 3,930.4 thousand for 2025 and 3,941.1 thousand for 2026
(National Statistics Office of Georgia, 2026b). The difference is treated as a revision issue rather than
as real population growth between two observations bearing the same reference date.

For unemployment, the analysis calculates annual percentage-point changes, the arithmetic mean,
and the average annual change between the first and last observations. A simple ordinary least squares
model is fitted for demonstration: y, = a + bt + e, where y; is the annual unemployment rate and t is
the calendar year. The fitted slope, coefficient of determination, 2026 point forecast, and a 95 percent
prediction interval are reported.

The model is intentionally simple. Its purpose is to show what a transparent baseline can and cannot
establish. Five annual observations are insufficient for a robust structural forecast, do not permit
testing of seasonality, and cannot isolate causal effects. The prediction interval is calculated for a new
observation, not merely for the mean fitted response. This distinction makes the reported uncertainty
wider and more relevant to forecasting.

The demographic component does not fit a trend across the revised population series because the
census-related break compromises comparability. Instead, it applies a data-quality checklist:
reference period, territorial coverage, unit of measurement, publication date, revision status, and
comparability with earlier releases. Live-birth totals for 2024 and 2025 are used only as an additional
descriptive indicator; they are not treated as proof of a single causal mechanism (National Statistics
Office of Georgia, 2026b).

The article also reviews the Economic Analysis Portal as a dissemination tool. The portal permits
users to examine sectoral value added, employment, and compensation of employees under
alternative settings (National Statistics Office of Georgia, n.d.). The review concerns its analytical
function, not a usability experiment. No interviews, surveys, personal data, or confidential records
were used.
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Results

The first result is a five-step sequence for applied economic analysis. The analyst should define the
economic concept, inspect the source and metadata, describe the observed pattern, select a model
appropriate to the question, and communicate uncertainty and revision status. Skipping the first two
steps can produce a precise calculation for the wrong quantity. Skipping the final step can turn a
conditional estimate into an apparently certain claim.

The unemployment series shows a substantial but uneven improvement. The rate fell by 6.7
percentage points between 2021 and 2025. Most of the reduction occurred in 2022 and 2024, while
the 2025 rate was unchanged from 2024. The arithmetic mean over the five years was 16.42 percent,
but the mean conceals the direction and irregular timing of change. Annual differences therefore
provide a necessary complement to the average.

Table 1
Annual unemployment rate in Georgia
Year Unemployment rate (%) Annual change (percentage points)
2021 20.6 Not applicable
2022 17.3 -3.3
2023 16.4 -0.9
2024 13.9 -2.5
2025 13.9 0.0

Source. National Statistics Office of Georgia (2026a). Changes were calculated by the author.

The fitted time trend has a slope of -1.68 percentage points per year and an R-squared value of 0.912.
Extrapolation gives a 2026 point estimate of 11.38 percent. Taken alone, these values may appear
persuasive. The 95 percent prediction interval, however, extends from 6.99 to 15.77 percent. The
interval is wide because the sample is very small and the annual changes vary markedly.

This result exposes two limitations of a simple calculation. First, an average decline of approximately
1.7 percentage points does not justify a narrow forecast range. Second, annual observations cannot
support a claim that unemployment predictably falls every summer. Testing seasonality requires
quarterly or monthly data and an explicit seasonal model.

Table 2
Diagnostic linear trend for the unemployment rate

Statistic Result Interpretation
Observations 5 Too few for a robust structural forecast
Slope -1.68 pp per year Average fitted annual decline
R-squared 0.912 In-sample fit, not proof of forecast accuracy
2026 point estimate 11.38% Conditional extrapolation
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Statistic Result Interpretation
o .
93 A;rﬁzgztlon 6.99%-15.77% Uncertainty for a new annual observation

Note. Author's calculations based on National Statistics Office of Georgia (2026a). The model is a
diagnostic benchmark and not an official forecast.

The population case produces the third result: a figure must be identified by both reference date and
data vintage. The April 2025 release and the current database attach materially different estimates to
1 January 2025. The difference is too large to interpret as ordinary year-to-year demographic change
and reflects the later incorporation of census information into the official series.

The current database also reports 3,941.1 thousand residents as of 1 January 2026. Comparing that
figure directly with the unrevised 3,704.5 thousand release would falsely imply growth of more than
six percent. A valid comparison must use observations from the same statistical vintage or include a
documented bridge explaining the revision.

Table 3
Population estimates and data vintage

. Population .
Source vintage Reference date Kiamnl) Analytical status
Release of 25 April 2025 1 January 2025 3,704.5 Earlier estimate
Database accessed 14 . .
September 2026 1 January 2025 3,930.4 Revised series
Database accessed 14 1 January 2026 3,941.1 Current estimate

September 2026

Sources. National Statistics Office of Georgia (2025, 2026b). Values should not be compared across
vintages without revision documentation.

The demographic evidence also contradicts an overly simple narrative. Live births declined from
39,483 in 2024 to 37,867 in 2025, a reduction of approximately 4.1 percent, while the current
population estimate increased between 2025 and 2026 (National Statistics Office of Georgia, 2026Db).
Population change depends on births, deaths, migration, coverage, and revisions. A fertility or
migration explanation cannot be inferred from the total population alone.

The fourth result concerns dissemination. Interactive portals expand access and permit rapid
comparison of sectoral indicators, but user control does not remove the need for metadata. A chart or
scenario generated through the Economic Analysis Portal remains conditional on the selected sector,
price basis, period, and assumptions. The portal is most valuable when it helps users reproduce a
comparison and inspect the components behind aggregate change.

Together, the cases show that statistical analysis contributes to decision-making in three distinct ways.
It describes the observed state, tests relationships or decompositions, and constructs conditional
forecasts. These functions should be reported separately. Descriptive improvement does not identify
cause; explanatory association does not guarantee predictive accuracy; and a forecast does not
become a target merely because it is numerical.
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Discussion

The findings confirm the practical importance of statistical methods while narrowing several broad
claims commonly made about them. Statistics can improve economic judgment, but it does not
automatically produce objectivity. Objectivity depends on transparent definitions, appropriate
sampling, reproducible transformation, model diagnostics, and the possibility of independent
verification. A method becomes persuasive through its evidential chain, not through mathematical
appearance alone.

The unemployment example illustrates the difference between fit and forecast reliability. The trend
explains a high share of variation within five observations, yet the prediction interval remains wide.
This is not a contradiction. R-squared measures in-sample fit around a particular line; it does not
measure the probability that structural conditions will continue. Forecasting texts therefore
recommend simple benchmarks, rolling evaluation, and interval forecasts rather than reliance on a
single goodness-of-fit statistic (Chatfield, 2000; Hyndman & Athanasopoulos, 2021).

The example also shows why model complexity should be proportionate to available data. With five
annual observations, adding multiple explanatory variables would consume degrees of freedom and
encourage overfitting. Machine-learning methods would not repair the lack of observations. Evidence
from forecasting research shows that flexible methods require careful validation and do not dominate
in every setting (Makridakis et al., 2018). A transparent baseline is preferable when the data cannot
support a more complex model.

For policy use, the most defensible interpretation is conditional: if the 2021-2025 linear tendency
continued unchanged, the point estimate would be 11.38 percent, but plausible variation around that
estimate is large. The unchanged rate in 2025 already warns against treating the earlier decline as
mechanically persistent. Updated quarterly data, labour-force participation, employment levels,
sectoral composition, and uncertainty about future shocks should inform any operational forecast.

The population example is more fundamental because it concerns the measurement base. Census
benchmarking can change population denominators used in employment, fertility, income, and per-
capita indicators. A revision can therefore alter several economic ratios even when their numerators
are unchanged. Analysts should preserve the retrieval date, archive the data vintage, and rerun
calculations when a benchmark revision occurs. This practice supports the comparability and
transparency principles emphasized in official statistics standards (Eurostat, 2017; United Nations,
2014).

The earlier population estimate should not be described as fraudulent or useless. It was the official
estimate available under the information set and methodology of its release date. The methodological
error would be to combine it silently with a later revised series. Statistical literacy includes
understanding that official values can be provisional and that revision is often evidence of improved
measurement rather than institutional failure.

The findings also clarify the role of correlation and regression. Regression can quantify conditional
associations and generate predictions under stated assumptions. It does not, by itself, prove that
inflation reduces purchasing power through a single channel, that investment causes growth, or that
demographic change produces an unattractive business environment. Causal interpretation requires a
research design that addresses simultaneity, omitted variables, measurement error, and selection
(Wooldridge, 2020).
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For firms, the practical implication is to combine macroeconomic indicators with sector-specific
evidence. Population totals may inform market size, but purchasing power, regional distribution, age
structure, migration, productivity, and digital access may matter more for a particular product. The
World Development Report 2021 emphasizes that data create value when governance, infrastructure,
and institutional safeguards allow them to be used responsibly (World Bank, 2021).

For public institutions, transparent communication is equally important. Each forecast should state
the reference period, source, model, assumptions, update schedule, and uncertainty range. Scenario
language should distinguish a baseline from an optimistic or adverse case. When a series is revised,
publication systems should preserve revision notes and explain whether historical comparisons
remain valid.

The Economic Analysis Portal is useful within this framework because it can shorten the path from
data to comparison. Its strongest contribution is not automatic prediction but accessible
decomposition and visualization. The analytical responsibility remains with the user: selecting a valid
comparison, checking definitions, and avoiding claims that exceed the evidence (National Statistics
Office of Georgia, n.d.).

Limitations

This study is an illustrative case analysis, not a comprehensive forecast of Georgia's economy. The
unemployment model uses only five annual observations and omits explanatory variables, structural
breaks, and quarterly dynamics. Its numerical forecast is included to demonstrate uncertainty and
should not be treated as an official projection.

The population comparison identifies a revision but does not reconstruct the full census-
benchmarking procedure. The analysis relies on publicly available English-language materials and
does not evaluate the internal production systems of Geostat. The portal discussion is documentary;
no user testing was conducted.

Future Research

Future research should build a longer quarterly unemployment series and compare naive, seasonal,
autoregressive, and explanatory models through rolling-origin evaluation. Forecast accuracy should
be reported out of sample using several measures, while policy interpretation should consider labour-
force participation and employment counts alongside the unemployment rate.

A second line of research should quantify how the 2024 census revision changed population
denominators and downstream indicators. A reproducible revision matrix could compare vintages by
year, region, age, and sex. Research on the Economic Analysis Portal should also test whether
metadata prompts and uncertainty displays improve users' interpretation of charts and scenarios.

Conclusion

Statistical analysis is indispensable for assessing and forecasting economic processes, but its
credibility depends on disciplined use. The Georgia case shows that averages, annual changes, fitted
trends, prediction intervals, and revision metadata answer different questions and must be reported

together.

The unemployment rate fell from 20.6 percent in 2021 to 13.9 percent in 2025, but the path was
uneven and a five-observation trend produces substantial forecast uncertainty. The population case
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demonstrates that revisions can invalidate apparently straightforward comparisons. Analysts must
therefore preserve data vintage, verify comparability, state assumptions, and distinguish diagnostic
estimates from operational forecasts.

The practical standard is simple: define the indicator, document the source, reproduce the calculation,
test the model, report uncertainty, and update the conclusion when the data change. This sequence
allows statistical methods to support economic decisions without overstating what the evidence can
establish.

Declarations

Ethics approval: Not applicable. The study used publicly available aggregate data and did not
involve human participants or personal data.

Conflict of interest: The author declares no conflict of interest.

Funding: No external funding was received for this study.

Data availability: The data are publicly available through the National Statistics Office of Georgia
sources cited in the article.

Al-assisted language editing: Language editing assistance was used to improve English and
document formatting. The author reviewed the manuscript and remains responsible for its content
and calculations.

References

Chatfield, C. (2000). Time-series forecasting. Chapman & Hall/CRC.

Eurostat. (2017). European Statistics Code of Practice. Publications Office of the European Union.
https://ec.europa.eu/eurostat/web/quality/european-quality-standards/european-statistics-code-
of-practice

Hyndman, R. J., & Athanasopoulos, G. (2021). Forecasting: Principles and practice (3rd ed.).
OTexts. https://otexts.com/fpp3/

Makridakis, S., Spiliotis, E., & Assimakopoulos, V. (2018). Statistical and machine learning
forecasting methods: Concerns and ways forward. PLOS ONE, 13(3), Article e0194889.
https://doi.org/10.1371/journal.pone.0194889

National Statistics Office of Georgia. (2025, April 25). Number of population as of January 1, 2025.
https://www.geostat.ge/media/70049/Number-of-Population-as-of-January-1%2C-2025.pdf

National Statistics Office of Georgia. (2026a). Employment and unemployment. Retrieved September
14, 2026, from https://www.geostat.ge/en/modules/categories/683/Employment-
Unemployment

National Statistics Office of Georgia. (2026b). Population and demography. Retrieved September 14,
2026, from https://www.geostat.ge/en/modules/categories/3 16/population-and-demography

National Statistics Office of Georgia. (n.d.). Economic Analysis Portal. Retrieved September 14,
2026, from https://eap.geostat.ge/

Shmueli, G. (2010). To explain or to predict? Statistical Science, 25(3), 289-310.
https://doi.org/10.1214/10-STS330

United Nations. (2014). Fundamental Principles of Official Statistics (General Assembly Resolution
68/261). https://unstats.un.org/unsd/dnss/gp/fundprinciples.aspx

Wooldridge, J. M. (2020). Introductory econometrics: A modern approach (7th ed.). Cengage
Learning.

World Bank. (2021). World development report 2021: Data for better lives.
https://doi.org/10.1596/978-1-4648-1600-0

19


https://ec.europa.eu/eurostat/web/quality/european-quality-standards/european-statistics-code-of-practice
https://ec.europa.eu/eurostat/web/quality/european-quality-standards/european-statistics-code-of-practice
https://otexts.com/fpp3/
https://doi.org/10.1371/journal.pone.0194889
https://www.geostat.ge/media/70049/Number-of-Population-as-of-January-1%2C-2025.pdf
https://www.geostat.ge/en/modules/categories/683/Employment-Unemployment
https://www.geostat.ge/en/modules/categories/683/Employment-Unemployment
https://www.geostat.ge/en/modules/categories/316/population-and-demography
https://eap.geostat.ge/
https://doi.org/10.1214/10-STS330
https://unstats.un.org/unsd/dnss/gp/fundprinciples.aspx
https://doi.org/10.1596/978-1-4648-1600-0

ELMI TODQIQAT Sentyabr 2026, Cild: 6, Say1: 9, s. 20-29
SCIENTIFIC RESEARCH September 2026, Volume: 6, Issue: 9, pp. 20-29 @
DOI: https://doi.org/10.36719/2789-6919/63/20-29

The River Remembers: An Ecocritical Analysis of Nature,
Landscape, and Feminine Identity in George Eliot’s
The Mill on the Floss

Gavkhar Akhmedova

Abstract. This article applies an ecocritical perspective to George Eliot’s The Mill on the Floss
(1860), asserting that the novel’s natural landscape—primarily the River Floss and St. Ogg’s
pastoral environment—acts as more than a decorative backdrop, serving instead as an active,
ideologically and narratively charged element. Drawing from the theoretical tools of ecocriticism,
ecofeminism, and place studies, the article identifies four overlapping aspects of Eliot’s
environmental imagination: the river as agent and symbol of narrative fate; nostalgic pastoral
longing as a critique of industrial modernity, a homologous positional status of nature and woman
within a single framework of social control; and the ambivalent environmental politics of the novel’s
catastrophic flood conclusion. The methodology employed includes close textual analysis of the novel
and examination of its intertextual relationships to Victorian geological discourse, Romantic nature
writing, and the period’s debates about land enclosure and industrial change. The research
demonstrates that Eliot develops a complex ecological awareness which anticipates many
contemporary ecocritical concerns, such as critiques of nature/culture binaries, the politics of place
attachment, and the gendered dimension of environmental exploitation. The study also argues that
the novel’s final flood functions on multiple levels: as an ecological event, as a social judgment, and
as a structural statement about the irresolvability of the natural versus the social determinisms the
novel probes. This analysis contributes to the growing body of ecocritical work on Victorian fiction
and establishes The Mill on the Floss as a key reference point in the history of literary environmental
thought.

Keywords: ecocriticism, ecofeminism, George Eliot, The Mill on the Floss, pastoral nostalgia, river,
flood, Victorian literature
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Cay xatirlayiwr: Corc Eliotun Floss iizarindaki doyirman
9sarindad tabiat, landsaft vo qadin kimliyinin ekokritik tohlili

GoOvhar Ohmadova

Xiilasa. Bu magalo Corc Eliotun Floss ¢ayindaki dayirman (1860) romanina ekokritik nogteyi-
nazardon yanasir. Romanda tasvir olunan tabii manzarao—ilk novbada Floss ¢ayr va Sent Oqqsun
pastoral miihiti—dekorativ arxa fon rolundan ¢ixaraq faal ideoloji va siijetformalasdiran element
kimi taqdim edilir. Ekokritisizm, ekofeminizm va yer arasdirmalarinin nazori alatlorindan istifada
edoarak miiallif Eliotun atraf miihit taxayyiiliiniin bir-biri ila alaqali dérd aspektini miiayyanlasdirir:
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cay stijet taleyinin agenti va simvolu kimi; sanaye modernliyinin tonqidi kimi nostaljik pastoral; eyni
sosial nazarat ¢orgivasinda tobiat va qadinin homoloji vaziyyati; romanin falakatli sel finalinin
ziddiyyatli atraf miihit siyasati. Todqgiqat Eliotun miirakkob ekoloji siiur inkisaf etdirdiyini géstorir:
bu siiur tobiat/madoniyyat ikililiyinin tonqidi, yera baghligin siyasati va atraf miihitin istismarinin
genderla alaqali ol¢iisii kimi miiasir ekokritik problemlari gabaqcadan hiss edir. Maqgals Viktoriya
dovrii badii nasrinin ekokritik aragdirmalar kiilliyatina tohfa verir.

Acgar sozlar: ekokritisizm, ekofeminizm, Corc Eliot, Floss ¢ayindaki dayirman, pastoral nostalji, ¢ay,
sel, Viktoriya dovrii adabiyyati
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1. Introduction

With an act of sustained environmental attention remarkable in any Victorian fiction, George Eliot’s
The Mill on the Floss (Eliot, 1860) begins. The novel’s first chapter, far from describing characters,
plot, or social landscape, instead focuses on a river. The anonymous narrator lingers on the “round
pool” into which the Floss falls, the “black ships” that transit its waters, the “great warehouse” along
its banks, the mill wheel turning in the flood—a barrage of ecological detail so potent that the natural
environment seems to precede and exceed the human story it contains. Though such details have been
interpreted as memoir, prophecy, and pastoral trope, ecocritical reading—that which views the
nonhuman as possessing its own value, significance, and agency—has been a less frequent mode of
engagement. The field of ecocriticism, generally put, has so far profoundly reshaped the study of
Victorian literature, having demonstrated that this genre was awash with environmental awareness,
reflecting a period of unprecedented environmental change—industrialization, urbanization,
agricultural enclosure, geological discovery, and human detachment from nature. Nonetheless, the
novel remains a marginalized text within ecocritical scholarship. It has been overshadowed by the
more obviously “natural” texts of the Romantic period or the more overtly scientific texts of the
Victorian era.

The aim of this article is to counter this lack of attention by offering the first prolonged ecocritical
study of the text that is informed by an organized analytical approach. I argue here that Eliot’s novel
makes a unique contribution to Victorian environmental discourse in that it establishes an ecological
imagination in which nature appears not just symbolic, but agentive—a real force that has its own
temporality, its own logic, and its own way of signifying which interact with and resist the man-made
social world depicted. In addition, this ecological imagination is gendered: in positing a homologous
relationship between the fates of nature and women within a single framework, Eliot develops what
might be read today as an ecofeminist critique of the parallel exploitation of both nature and
femininity under the ideological conditions of Victorian capitalism and patriarchy. This article draws
upon the following analytical framework organized around four critical dimensions of ecocritical
analysis: the river as an ecological agent, nostalgic pastoralism as a critique of industrialism,
ecofeminist analyses of the woman—nature homology, and the concluding flood event as both
ecological reality and formal statement. I have discussed each axis through close textual analysis and
research on intertexts from pertinent areas of scholarly concern. The article is organized as follows:
Section 1.1 reviews the theory underlying ecocriticism, ecofeminism, and place studies in Victorian
literature and specifically Eliot’s novel; Section 2 introduces the methods; Section 3 presents the
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analytical results organized by the four axes of discussion; Section 4 discusses the broad importance
of the findings; and Section 5 concludes the article.

1.1. Literature Review
1.1.1. Ecocriticism and Victorian Fiction

Victorian scholarship’s current ecocritical perspective reflects an array of work showing that
Victorian literary discourse reflected and engaged with the period’s overwhelming environmental
change in complex and varied ways—with its industrialization, urban displacement, agricultural
enclosure, geological and scientific discovery, and increasing distance from nature and nature-
oriented ways of life. As Kreilkamp (2021) explains, Victorian fiction embodies an “ecological
imaginary”—a body of assumptions, strategies, and conventions through which authors engaged with
industrial environmental upheaval. By focusing on the formal characteristics of the Victorian realist
novel, Hensley (2021) has revealed the ways in which the genre particularly captures what he terms
an “environmental form” that encodes its ecological relationships. In recent ecocritical work, an
increased focus has been paid to waterscapes in Victorian fiction: rivers, floods, and seasides.
Applying a framework of “hydrological thinking,” Parham (2022) asserts that rivers function in
Victorian literature not merely as symbols, but as agents that exceed the social logics with which the
novels attempt to grasp them. Similarly, in applying this to works by women authors from Shelley to
Eliot, Ottum (2020) has shown how Victorian women writers routinely use aquatic imagery to
describe the intersection of gendered experience, process, and limitation. These studies have laid
critical groundwork for my analysis of the Floss as an agent and as a site of ideological contention.
With his emphasis on “deep time,” the vast, impersonal duration opened up by nineteenth-century
geology, James (2021) shows how the field of geology reshaped Victorian imaginative engagement
with its own past as well as with its present and its futures. The very longue durée invoked by
geological science influences the characters and landscapes of The Mill on the Floss and represents a
crucial part of the theoretical work I have undertaken here.

1.1.2. Ecofeminism and the Nature—~-Woman Homology

Ecofeminism, which is the theoretical field investigating the structural linkage of the domination of
nature and the domination of women in patriarchal societies, functions as a useful analytical approach
to the present argument. As Plumwood (1993) powerfully articulated, the fundamental tenet of
ecofeminist theory—that the cultural marginalization of the natural and of women are homologous
cultural formations which spring from the same patriarchal reasoning—has been thoroughly
elaborated in ecocritical textual analysis (Westling, 2021). The ecofeminist paradigm provides an
extremely helpful reading strategy for texts where female characters are systematically placed in
conjunction with the natural in a way that replicates their subjugation to the masculine domain
(Westling, 2021). Ecocritical scholars recently have begun to qualify the classic ecofeminist approach
in The Mill on the Floss to better account for how the nature—woman homology might operate
simultaneously as a tool for oppression and for resistance in Eliot’s writing; Sultzbach (2020), for
example, uses an ecofeminist framework to examine Eliot’s treatment of the nature—woman
identification as potentially internalized patriarchally or internalized as a space for autonomous
female consciousness. I build on the important findings of Sultzbach (2020), developing his analysis
further through the application of the four axes previously outlined to Eliot’s novel. Talairach-
Vielmas (2023) frames the ecofeminist dimensions of Eliot’s fiction within the historical context of
Victorian botany and natural history, demonstrating how Eliot’s renderings of the natural world
represent an implicit critique of gender relations in Victorian scientific study. Taylor (2021) provides
an illuminating overview of Eliot’s animal and plant representations within the scope of her larger
imaginative work. These works frame the ecofeminist dimensions of the present article.
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1.1.3. Place Studies and Pastoral Nostalgia

Place studies, the study of human beings’ interaction with their physical environment and the place
attachment that arises from such interaction, constitutes a third theoretical perspective crucial for the
present analysis. Tschachler (2020) articulates in his recent work on Eliot’s provincial novels how,
for the novelist, place—whether the built environment or the landscape—is inherently ideological
and functions as a source of identification for her characters. As demonstrated in its intensely rendered
childhood landscape of the provincial St. Ogg’s and in the narrator’s acute sense of nostalgia, The
Mill on the Floss is arguably Eliot’s most extensive study of the ideology of place attachment. Voskuil
(2022) connects the pastoral nostalgia in Eliot’s novels with the broader intellectual context of
Victorian engagement with industrialism. According to Voskuil (2022), the poetic elegies on loss and
lamented natural worlds that have long attended the elegiac tradition of pastoral writing are especially
indicative of Victorian unease and ambivalence in the face of industrial transformation; as such, it
provides a useful heuristic for reading The Mill on the Floss as a profoundly nostalgic rendering of
the provincial countryside, now largely obliterated by industrial development and capitalist
expansion. Hadley (2020) elaborates on the affective politics of memory and landscape in Eliot’s
novels, especially regarding their exploration of childhood and nostalgia. I integrate the insights from
these place studies sources within Section 3 of the present article.

1.1.4. The Flood as a Literary—Ecological Event

The tragic climax of The Mill on the Floss—the deluge that demolishes St. Ogg’s and engulfs Maggie
Tulliver in the Floss River—has occupied much more critical attention than nearly any other element
of the novel; explicit ecocritical analyses of its meaning, however, are notably scarce. Feuerstein
(2023) has offered perhaps the most detailed recent ecocritical examination of the flood ending,
arguing that the catastrophe fulfills the novel’s established ecological processes and, at the same time,
operates as the climax that finally confronts the irreconcilability of the forces of nature and the forces
of society. Lussier (2022) provides an extensive account of the representation of rivers as agents of
natural force and social transgression in Victorian fiction, including The Mill on the Floss. The present
article builds on Feuerstein and Lussier’s interpretations through an engagement with the flood not
only as a fulfillment of narrative and ecological processes but as the nodal point where natural,
ideological, and formal concerns converge.

2. Methods
2.1. Research Design and Approach

This article employs a qualitative, interpretive methodology which blends ecocritical close reading
with the use of Victorian geological, botanical, and industrial writings as contexts for textual analysis.
George Eliot’s The Mill on the Floss is the primary text examined, and it is read in its modern
scholarly edition (Eliot, 1860/2018). I organize my analysis around the following ecocritical axes:
the river as ecological agent, pastoral nostalgia and industrial critique, the nature—woman homology,
and the meaning of the flood ending; each axis is explored individually through close reading of
selected passages before all four are synthesized into a cohesive argument.

2.2. Theoretical Framework Integration
The methodology of this article is based on integrating three theoretical traditions, which I do not
consider rival but mutually reinforcing approaches: ecocriticism, ecofeminism, and place studies

(Garrard, 2022; Hadley, 2020; Hensley, 2021; Nixon, 2019; Plumwood, 1993; Sultzbach, 2020;
Tschachler, 2020; Westling, 2021). Ecocriticism is the critical approach which conceptualizes how
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nonhuman agents figure within human society; ecofeminism expands on ecocriticism to include
analysis of the gendered nature of humanity’s interaction with and representation of the natural world,;
and place studies accounts for the ideological aspects of human beings’ relationship to their spatial,
geographic environments. The methodological innovation of this article lies in integrating these
approaches to the analysis of Eliot’s work.

2.3. Contextual Materials

My close reading of Eliot’s novel is further contextualized by three important areas of Victorian
thought and practice. First, Victorian geology and natural history: the works of Lyell (1830—1833),
Darwin (1859), and Chambers (1844) are considered the central texts for examining the geological
and evolutionary framework within which Eliot conceives of the natural world. Second, Victorian
industrial and agricultural history: the Enclosure Acts, the rise of mill industries and the
mechanization of production, and the environmental repercussions of early industrialization provide
the historical backdrop of the Floss River valley as it appears in Eliot’s novel. Third, the literary
legacy of nature writing: Wordsworth (1850) is consulted for his profoundly influential engagement
with Romanticism’s concepts of sublime and pastoral landscape and nature writing.

2.4. Analytical Procedure

The analysis is organized around the analytical axes described above; each stage is structured as
follows: (1) identify salient textual examples of the concept being examined through thorough reading
of The Mill on the Floss; (2) analyze these examples closely and critically within the context of the
theoretical framework; (3) interpret the examples and critical analyses in light of the specific
Victorian textual materials identified above; (4) use these three approaches to draw connections
between the elements of each axis, synthesizing my textual, theoretical, and contextual insights.
Section 3 then draws together these critical perspectives and synthesis across the four axes in order
to formulate a comprehensive analysis of Eliot’s ecological imagination and its implications for
ecocritical study of Victorian literature.

3. Results
3.1. The River as Ecological Agent

The River Floss is not simply scenery in The Mill on the Floss,not a symbol, and not a static backdrop
but rather a force in the narrative’s world, or what today’s ecocriticism, drawing on Bennett’s (2010)
concept of “vibrant matter,” would call an object of nonhuman agency and temporality that cannot
be simplified to fit within human meaning systems. Since the beginning of the novel, the river’s
presence is immediate and defined, asserting itself as a physical force that transcends the human plots
in which it later becomes embroiled. The river’s ecological agency becomes most apparent in
descriptions of its annual rhythms, such as floods or variations in depth and hue, and its role in
powering the mill; these scenes establish its independence from human economics in that the
economic activities performed at the mill depend on the river’s energy, yet can never entirely predict
or master it. The mill itself is a representation of what James (2021) calls, in his examination of deep
time in Victorian novels, the anxiety concerning the relationship between human activity and
exploitation of the natural; that the mill must rely on the river while the river can disregard the mill
is one of the central conflicts of The Mill on the Floss.

What strikes me as particularly significant here is the novel’s insistence on the river’s own

temporality. Eliot’s opening pages establish this from the first sentence: “A wide plain, where the
broadening Floss hurries on between its green banks to the sea” (Eliot, 1860/2018, p. 7)—the river is
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already in motion before any human figure appears, asserting its own priority. The river’s temporal
logic is, I contend, the most ecologically significant of its agentic qualities. As Parham (2022) has
illustrated in his analysis of hydrological thought in Victorian novels, rivers in such texts frequently
take on an autonomous mode of time that challenges the linear and developmental time of social
narratives: the river is constant, it contains echoes of its entire history in its flow, and ultimately it
exists outside the human time frame of the social dramas that take place within it. This temporal
difference between the river’s geological time and the social time of St. Ogg’s—its gossip, its rigid
class structure, its romantic plots—generates an important and subtle critique of The Mill on the Floss,
wherein the community’s belief in the static and natural quality of their own social order is undercut
by the implicit knowledge that any human structure will eventually be overcome and disappear, being
infinitely short-lived on a timescale with the river.

The ecological agency of the river is further evinced through its connection to Maggie Tulliver, who
repeatedly embodies her psychological states and emotional crises through her connection to the
water. From a very young age, the river is something that pulls Maggie with an intensity that is beyond
merely an affectionate fondness; it is as if the river answers a part of her that St. Ogg’s cannot and
will not acknowledge, and this parallel between the two energetic, desire-driven figures is central to
the ecofeminist argument detailed in Section 3.3.

3.2. Pastoral Nostalgia and Its Critique of Industrial Modernity

The Mill on the Floss is full of what Voskuil (2022) terms “pastoral elegy,” or a sort of environmental
representation that is obsessed with a lost natural and social world, threatened by the encroachments
of modernity. From the very first paragraphs, the narrator looks back at the mill and the river as scenes
from memory; thus, the reader is positioned from the start to perceive the world of St. Ogg’s as being
part of the past, under threat from the march of progress. This pastoral nostalgia is more than mere
sentimental regret; it constitutes a systematic critique of the historical transformations occurring
under the advent of industrial capitalism. Throughout The Mill on the Floss, the natural landscape is
presented as being part of a coherent system that includes the mill, the river, agricultural land, and
the town of St. Ogg’s. The existence of this ecosystem is directly challenged by the encroaching
forces of commerce and legal-financial restructuring personified by Wakem and the lawsuit that will
bring about the bankruptcy of the Tulliver family; the enclosure of common lands, the
commercialization of agriculture, and the destruction of traditional craftsmanship under industrial
capitalism form a backdrop for understanding the elegiac aspects of the novel (Hadley, 2020;
Tschachler, 2020).

Admittedly, it might be tempting to read Eliot’s elegiac rendering of the valley as straightforward
nostalgia—yet [ find this reading unsatisfactory. Eliot’s nostalgic remembrance of a pastoral
landscape cannot, however, be dismissed as mere conservation sentiment. As Nixon (2019) has
shown in his study of what he calls “slow violence” in Victorian environmental fiction, this past world
was itself founded on exploitation—of labor, of land, of nature; the mill is a site of natural exploitation
that harnessed the river’s energy to produce goods commercially, and agriculture in the valley
exploited the environment through constant manipulation. Eliot’s pastoral nostalgia therefore mourns
a lost world without fully coming to terms with the violence this world inflicted on the individuals
who belonged to its lower echelons. The novel’s elegiac stance can neither separate the mourning of
loss from the critique of its destructive historical context nor celebrate a romantic past without
acknowledging its complicity in a violent tradition. The starkest comparison between the organic
landscape of pastoral memory and the commodifying and abstracting mindset of modernity comes in
descriptions of the legal-financial system, which leads to the Tulliver bankruptcy; the legal
establishment, represented by lawyer Wakem, embodies a purely social rationality which ignores the
values that the pastoral landscape represents. The loss incurred by the Tulliver bankruptcy and their
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displacement from their home and way of life is not simply financial; it is also environmental—a
disintegration of a form of existence based on particular ecological principles and a connection to a
specific piece of land (Goodbody, 2022).

3.3. Ecofeminism: Nature, Woman, and the Social Order

Perhaps the most politically charged dimension of the novel’s ecological imagination is its sustained
alignment of women and nature within a shared structure of domination. The ecofeminist nature of
The Mill on the Floss has been discussed in previous ecocritical analyses (Sultzbach, 2020; Westling,
2021), though it is a multilayered aspect of the novel that has not been comprehensively analyzed in
detail; three modes of depicting the parallelism between women and nature that can be found in The
Mill on the Floss have been identified here: the imagistic (through shared metaphors and imagery),
the structural (through parallels in disciplinary practices employed to control women and nature), and
the agentive (through parallelism in their modes of excess and defiance). The similarity of women
and nature’s disciplining at the structural level of the text is mediated through the novel’s analysis of
social control. The legal, economic, and reparative mechanisms that St. Ogg’s brings to bear against
Maggie—and which the novel implicitly identifies with the rational, exploitationist legal and
commercial apparatuses that the Tulliver bankruptcy unmasks in their full coercive power—mirror
those that govern the natural world. Tom Tulliver’s treatment of Maggie—his authority and
judgment; his exclusion of her from the family after the Stephen ride—is a miniature version of the
macromechanisms that comprise patriarchal regulation of women and nature (Feuerstein, 2023;
Lussier, 2022). At the agentive level, both Maggie and the river are characterized by an excess that
perpetually bursts its containers. Maggie’s emotional and intellectual passions explode the containers
of filial piety, propriety, and social expectation that seek to control them, just as the Floss periodically
bursts its banks to flood the houses built along it. But far from mere metaphor, this resonance is a
structural one, as the novel constructs both Maggie’s and the Floss’s excesses as eruptions of a nature
that cannot be tamed either by engineering or by law. Aligning female desire and natural process is
one of the novel’s most overtly political moves (Taylor, 2021); indeed, they seem to represent a
shared resistance to the attempts to contain both woman and nature in the patriarchal social realm.

3.4. The Flood Ending: Ecological Justice, Natural Punishment, or Formal Necessity?

What does it mean for a Victorian realist novel to end not in social resolution but in ecological
catastrophe? The ending of The Mill on the Floss, a massive and devastating flood that carries Maggie
and Tom to their deaths, is certainly the most critically contentious element of the novel. Eliot herself
described the conclusion as arising from “the want of proportionate fulness” in the third volume
(Eliot, 1860/2018, as cited in Haight, 1954, p. 317), an admission that points precisely to the
irresolvability I argue is structurally necessary. An ecocritical reading suggests that the flood should
not be dismissed as either a metaphor or a convenient plot device, but instead explored as an
ecological phenomenon whose particular workings should not be reduced to social meaning.
Feuerstein (2023) argues that the flood works at three distinct levels: as an effect of natural processes
described in the novel; as a social judgment that human society fails to impose; and as a formal
acknowledgment of narrative inability to resolve contradictions explored throughout the novel. The
ecocritical reading of the flood begins with the explicit warnings of inundation. The opening pages
refer to a “round pool” and “black ships,” but multiple later references indicate the Floss’s history of
overflow, showing that a cataclysm is always a latent possibility for the inhabitants of St. Ogg’s. The
environmental knowledge of the river’s tendencies—its ability to flood and wash out the vulnerable
mill—coexists with the humans’ social amnesia, the inability to reconcile their social forms with the
rhythms and imperatives of nature (Parham, 2022). Thus, the flood, far from being superatural or
judgmental, is shown to be the natural consequence of an ecological ignorance that, once ignored,
comes with a terrible price (Lussier, 2022).

26



Gavkhar Akhmedova

The element of social judgment is also key. The St. Ogg’s community judges Maggie with exceptional
vindictiveness, excluding her from society, publicizing her downfall, and destroying her social
capital. The flood that takes her, along with her most ardent and morally upright persecutor, is
indiscriminate in its leveling of St. Ogg’s social hierarchy. The implicit justice of the flood is one that
the text hesitates to speak overtly, though it cannot fully suppress it (Feuerstein, 2023). At this level,
natural events provide the justice that the social world withholds. Formal necessity is perhaps the
most important dimension of the flood in terms of the preceding analysis. The recourse to natural
disaster at the end of realist novels signals a narrative impasse; if social order has constructed the
parameters so strictly as to render resolution impossible within social terms, then only an ecological
force that is outside of society can destroy the human drama it so perfectly mirrors (Goodbody, 2022).
Maggie’s death by flood is thus not necessarily an act of punishment, but a final acknowledgment of
the absence of a habitable future for her within St. Ogg’s, which has been so rigidly defined against
her intellectual and passionate desires.

4. Discussion

The ecocritical reading has several far-reaching implications for Victorian literary criticism and for
ecocriticism. First and foremost, the novel must be recognized as a founding text for a literary history
of environmental thought. Eliot’s understanding and portrayal of the River Floss as an agent of natural
time and agency foreshadows major ecocritical themes such as anthropocentrism, nonhuman agency,
the importance of attachment to place, and the social construction of gender and the environment.
That such a text should be discovered within the mid-Victorian realism tradition is, [ would argue,
one of the most revealing findings of this study—and one that invites us to reconsider the ecological
richness buried within Victorian realism more broadly. From the ecofeminist angle, the analysis also
demonstrates that Eliot’s ecopoiesis is inextricable from her critique of women. The structural
homologies between the disciplinary treatment of women and of nature—i.e., the parallel disciplinary
mechanisms through which women and nature are controlled, exploited, and “excessed” within the
patriarchal social structures of St. Ogg’s—are not fortuitous metaphorical correlations but the
structural underpinning of the text’s ideology. This aligns the novel with ecofeminist theory while
challenging it, for Eliot’s naturalization of woman is dual-edged: it not only naturalizes her vitality
and energy, but her very naturalness makes her prey to the same ecological and social processes that
will consume her (Sultzbach, 2020; Westling, 2021).

The discussion of the role of pastoral nostalgia as an ideologically critical mode also adds new insights
to the field. Eliot’s pastoral elegy is, I have shown, not a nostalgic lamentation for a pastoral
preindustrial world but rather a critical examination of the ecological toll of capitalist modernity that
neither idealizes nor condemns the world it laments. The critically sentimental pastoral—where we
lament what we have lost and yet acknowledge what was wrong with it—is uniquely Eliotic and
represents a more nuanced ecocritical consciousness than purely pastoralist or industrialist discourses.
Victorian pastoral nostalgia often becomes a critique of modernity because it vocalizes what is being
lost by the transformation it laments (Voskuil, 2022). Finally, the present study has also contributed
to recent debate in ecocritical Victorian studies about the nexus between form and ecological thought.
In that I argue for the flood as a simultaneous ecological event, social judgment, and statement of
formal irresolvability, the analysis has offered a way of showing how ecocriticism might bring a new
kind of focus to a Victorian realist novel’s ecopoiesis and formal choices: the ending of a novel carries
a unique kind of implicit statement about social and natural determinism which cannot always be
voiced through social realism. My readings of the flood ending supplement and expand recent critical
works (Feuerstein, 2023; Lussier, 2022) toward a more holistic analysis of the trope. Limitations of
the current study include its concentrated focus on the River Floss and flood ending: the
representation of agricultural land, the ecologies of industrialism, and the role of animals, all crucial
elements of the novel’s ecopoiesis, receive less analytical treatment. Similarly, without comparative
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analyses with other Victorian environmental novels—such as North and South, Far from the Madding
Crowd, and Adam Bede—it is difficult to gauge the specificity of The Mill on the Floss. Future
research ought to explore these limitations.

5. Conclusion

The present article has provided a systematic ecocritical reading of George Eliot’s The Mill on the
Floss, demonstrating the novel’s development of an ecopoiesis that preempts key concerns of
contemporary ecocriticism, but that nonetheless presents a distinctly Victorian form of
ecoconsciousness. Through a combination of the river as ecological actor, nostalgic critique of
capitalist modernity, ecofeminist gender relations, and the concluding flood ending, the article has
illuminated nature as an active agent within the novel and its ideological work, rather than as a passive
background or static symbol. The main contributions of the analysis are as follows: (1) the River
Floss as a dynamic ecological agent whose material agency and geological timescale sustain and then
overwhelm the human social fabric of St. Ogg’s, challenging anthropocentrism in the social order;
(2) the nostalgic longing for the valley landscape as critical engagement with the ecological price of
capitalist modernity, albeit with a careful self-critique; (3) the homologies between the gender
discipline of femininity and that of nature in the ecofeminist reading of the novel, where Maggie
Tulliver and the River Floss emerge as the excesses that the patriarchal social order cannot contain
nonviolently; and (4) the flood ending as a multimodal convergence of ecological disaster, social
judgment, and formal testament to the irreconcilable nature of social and natural determinism
throughout the novel.

This study holds significance in two main ways: first, it establishes The Mill on the Floss as a far
more complex eco-narrative than it has previously been understood to be and contributes to the
emerging corpus of ecocritically oriented readings of Victorian literature; second, it suggests that
critical ecofeminist and other ecocritical frameworks can open up heretofore unexamined dimensions
of canonical realist texts like The Mill on the Floss, whose literary explorations of non-
anthropocentrism, emplacement, women’s ecological roles, and critiques of industrialization
anticipate contemporary environmental debates. Further research could explore an ecocritical
framework for Eliot’s other novels, with special emphasis on the agricultural landscapes of Adam
Bede and Middlemarch. Comparative ecocritical studies of The Mill on the Floss with international
counterparts, such as those of Flaubert, Zola, and Turgenev, are also much needed in order to
illuminate how Eliot’s specific ecological vision fits within a larger European context of
environmental realism.
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Artificial Intelligence Tools for the Development of
the Tourism Sector

Tinatin Mshvidobadze

Abstract. It is worth noting that tourism is one of the first industries to start using digital technologies
in business activities. This paper examines the role of artificial intelligence (Al) in facilitating the
growth of sustainable tourism and its implications for the next technological and economic cycle.
Focusing on the top ten global tourism destinations from 2013 to 2025, the paper examines the
interaction between Al adoption, gross domestic product (GDP), foreign direct investment (FDI),
inflation (INF), and urbanization (UB). Using a multi-method approach that combines artificial
neural network (ANN) analysis with traditional econometric models, the findings highlight that Al is
a critical driver of tourism efficiency and smart tourism capabilities, significantly improving tourism
sustainability. The study also reveals the significant contribution of GDP, INF, FDI and UB. The role
of artificial intelligence as a crucial technological catalyst in the development of sustainable tourism.
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Turizm sektorunun inkisafi iiciin siini intellekt alotlori
Tinatin Msvidobadze

Xiilasa. Turizm biznes faaliyyatindo raqamsal texnologiyalardan istifada etmaya baslayan ilk
sahalardan biridir. Bu maqalads siini intellektin (SI) dayaniqli turizmin inkisafindaki rolu va bunun
novbati texnoloji va iqtisadi marhala ti¢iin ahamiyyati arasdirilir. Todqgigat 2013-2025-ci illor arzinda
diinyamin an ¢ox turist gabul edon on istigamatina yonalir va Sl-nin tatbiqi, iimumi daxili mahsul
(UDM), birbasa xarici investisivalar (BXI), inflyasiya (INF) va urbanizasiya (URB) arasindaki
alaqgani tahlil edir. Siini neyron sabakasi (ANN) tahlili ilo ananavi ekonometrik modellari birlasdiron
metodoloji yanasmanin naticalori gostarir ki, SI turizmda samaraliliyin va agilli turizm imkanlarinin
inkisafinda miihiim rol oynayir, hamcinin turizmin dayamqgliligina tohfs verir. Todgigat UDM,
inflyasiya, BXI va urbanizasiyanin da ahamiyyatli rol oynadigimi géstorir. Belalikls, siini intellekt
dayaniqli turizmin inkisafinda miihiim texnoloji amil kimi ¢ixis edir.
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Introduction

Like other sectors of the economy, the introduction of digital technologies and the digitization of
services have a significant impact on the development of the tourism sector. Given the growing role
of digitalization in tourism, the development of the sector significantly depends on the effective
management of this process. The integration of digital solutions into business processes contributes
to increasing the competitiveness of the sector, diversifying tourism markets, and developing the
industry.

These processes, in turn, are related to the introduction of digital technologies in tourism activities,
the use of digital marketing and e-commerce, and the development of innovative tourism products.
As aresult of the development of online platforms, booking systems, electronic transfers, and mobile
applications of tourism companies, the quality and quantity of services available to consumers are
increasing, which simplifies the travel process. The introduction of digital technologies by companies
contributes to the optimization of their activities, the reduction of costs, and a more accurate
assessment of demand (Buhalis & Law, 2008, pp. 609-623). Among technological advancements,
artificial intelligence (AI) has been a pivotal force, providing novel insights and operational
efficiencies across industries, including tourism.

To assess the progress in the use of digital systems in the tourism sector, it is interesting to consider
the Tourism and Travel Index. Given the positive relationship between the development of
information and telecommunications technologies in a country and revenues from international
tourism, one of the components of the World Economic Forum that is related to the Tourism and
Travel Index is the digital readiness of the tourism sector.

In terms of digital infrastructure development, along with the introduction of a functional website and
e-commerce system, tourist destinations in various developed countries of the world actively use the
following types of digital technologies: digital check-in and check-out systems, digital hotel room
keys, digital menus, digital management of infrastructure and devices, contactless portals for
communication with service representatives, and virtual tours. In the case of Georgia, such
technologies are mainly found only in large cities.

It is important that the EU projects supporting the digital transformation of tourism are mainly aimed
at developing the skills of small and medium-sized enterprises in the tourism sector, integrating digital
technologies into the development of tourism services, creating new products, initiating virtual and
augmented reality or data-processing systems, as well as platforms supporting this process.

This study focuses on the role of Al adoption in driving tourism growth, specifically within the top
ten tourist-receiving countries from 2010 to 2022. The tourism sector is not only a critical economic
driver but also a catalyst for cultural exchange and global understanding (Alcalde-Giraudo et al.,
2023, p. 123). Beyond technological advancements, tourism growth is influenced by economic
indicators such as gross domestic product (GDP), inflation (INF), foreign direct investment (FDI),
and urbanization (UB). The interplay of these variables offers rich insights into tourism growth
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patterns, particularly in the world's most visited nations (Can & Gozgor, 2018, pp. 1157-1170). Al,
as a transformative technology, plays a crucial role in integrating with these broader economic and
environmental shifts to influence sustainable tourism growth. This research investigates the
synergistic effects between Al adoption and key economic indicators, revealing how they enhance
tourism efficiency and resilience.

Materials and Methods

This article uses descriptive, analytical, and explanatory methods, based on which important issues
of the study are highlighted. To formulate the concept, we examined the views of various researchers,
based on which we illustrated the reasoning and conclusions. All changes made to integrate the
algorithms seamlessly are thoroughly described. The relevant data are obtained from experiments. To
examine the multifaceted impact of Al adoption and economic indicators (GDP, FDI, investment
infrastructure, and the city’s domestic market) on tourism growth, this study uses panel data from
2013 to 2025. The selection of the sample and period is mainly driven by the availability of
comprehensive data on the variables, with a particular focus on the emerging role of Al in the tourism
sector.

This period also coincides with significant global developments in Al technologies and their
increasing use in various industries, including tourism. The period from 2013 to 2025 witnessed rapid
developments in Al, such as the development of machine learning and natural language processing,
which directly impacted the efficiency and personalization of tourism services.

Results

The US and the UK have seen the most significant growth in Al startups, especially between 2015
and 2020, while some countries (e.g., Austria, Greece, and Mexico) have seen minimal changes.
Spain, France, and Germany have seen moderate growth in Al startups over the same period, with
minor fluctuations. Figure 1 shows the number of Al startups in the top ten tourism countries from
2013 to 2025.
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Trend of Al adoptions by country over the years
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The dependent variable used in this study is tourism growth, as measured by the number of
international arrivals reported by UNWTO and WDI. The main independent variable of the study is
also the adoption of Al, as measured by Crunchbase as the number of Al startups per year (Figure 1).
Crunchbase is a large database of publicly traded companies that provides detailed information about
startups, including their founding dates, industry sectors, and investment rounds (Mungo et al., 2024,
p- 233).

The empirical analysis is based on a study conducted by Hopfield et al., which aims to quantify the
contribution of technological development, economic indicators, investment flows, price stability,
and urban development to the growth of the tourism industry. In the initial phase, the use of artificial
neural networks (ANN), a machine-learning technique known for its ability to model complex
relationships and identify influential variables without making assumptions about their nature or
interrelationships (Hopfield, 2000, pp. 2554-2558), is investigated. The study period is 2013-2025.
A comprehensive multi-method approach is used to study the dynamics of tourism growth in the top
ten countries, as well as to test the research hypotheses. The baseline model is defined by Equation

(1).
TLt:50+ 51A10 + 62LGt+53 LFt + 54_ th + 55 LUt + &t (1)

where:

0o 1s the intercept point indicating the expected level of tourism growth.

o: through Js are the coefficients capturing the marginal effects of the independent variables: Al (Al
adoption), LG (logarithm of gross domestic product), LF (logarithm of foreign direct investment), LI
(logarithm of inflation), and LU (logarithm of urbanization) on tourism growth.

& includes unobserved factors and potential measurement errors, which may affect tourism growth
but are not included in the model.

Discussion

In the modern world, taking into account the conditions of globalization, green investments play a
crucial role in the sustainable development of tourism and the development and preservation of the
ecosystem. There are many successful examples of sustainable tourism development and ecosystem
preservation in the world, which can be used as examples by other states. Costa Rica is a pilot example
of sustainable tourism development. The Costa Rican government has developed a strict
environmental legislative package and has given priority to investments in the creation of
environmentally friendly housing.

In international literature and various sources, the processes of advancing the tourism policy of the
Estonian Tourist Board and implementing sustainable development strategies at the highest level are
actively discussed; the practice of Slovenia served as a source of motivation for these processes
(Tallinn City Tourist Office & Convention Bureau, 2023).

Green investment and environmental programs in Georgia are implemented by the European Bank
for Reconstruction and Development, whose 2016—2021 report shows that the Bank financed
programs worth 766 million euros in sustainable infrastructure during these years, including 297
million euros in municipal and environmental infrastructure (European Bank for Reconstruction and
Development Report, 2016-2021).

The countries included in our analysis are Austria, France, Germany, Greece, Italy, Mexico, Spain,
Turkey, the UK, and the US, as defined by the United Nations World Tourism Organization
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(UNWTO) for 2022. Together, these countries account for approximately 46% of the global tourism
industry.

Scholars (Leong et al., 2019a, pp. 146—-160) advocate the use of artificial neural networks to study
the determinants of tourism growth. The artificial neural network analysis includes variables such as
Al use, GDP, FDI, investment infrastructure, and UB as input variables. Therefore, the use of a deep-
learning approach helps to achieve more accurate results, which led our study to use a single-layer
ANN configuration (Morales-Alonso, 2022, p. 174). Figure 2 shows the results of the ANN model
for tourism growth forecasting (Hew et al., 2023, p. 75). In addition, the goodness of fit was assessed
using the R? index according to Hew et al. to further confirm the forecasting accuracy. Goodness of
Fit (R?) =1 — Mean AR during testing / Mean SSE during testing.

AR = \/Nz * SSE )

The model demonstrates remarkable predictive accuracy, as evidenced by low AR values during both
training and testing phases.

INF

Figure 2
Outcomes of ANN model for predicting tourism growth

This analysis revealed GDP as the most influential input variable in tourism growth, followed by
inflation, Al, FDI, and UB, underscoring the differential impact of these variables on the tourism
sector's expansion.

Conclusion

As a result of the literature review carried out within the framework of this article, it was determined
that, in the modern world, through state support for green investments, a diversified tourism product
is created and the tourist season is prolonged. The results of the study confirm that, by encouraging
the use and implementation of green investments, the tourism industry is developing dynamically
and, at the same time, the negative impact of mass tourism on the environment is significantly
reduced.
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In this paper, we examine the impact of Al deployment on tourism growth in key global destinations
from 2013 to 2025 using a novel blend of machine-learning and econometric models (Park, 2024, pp.
262-266).

We conclude that Al has a significant positive role in facilitating smart tourism and operational
efficiency, highlighting its transformative potential. GDP growth, inflation, foreign direct investment,
and urbanization also have significant impacts. Notably, the findings point to complex relationships
between foreign direct investment, foreign investment, and tourism growth, with foreign investment
negatively affecting tourism, while the impact of foreign direct investment is context-dependent.

These data have limitations that must be acknowledged in order to draw a more transparent and
balanced conclusion. First, the study’s time frame (2013-2025) may not fully capture the sustained
impact of Al adoption on tourism growth. In addition, the data collected from Crunchbase for Al
startups, while comprehensive, may have geographical limitations, as they may not fully capture new
Al startups in less digitally literate regions or developing countries.
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Sociocultural Foundations of Second Language Acquisition:
From Vygotskian Theory to Contemporary
Pedagogical Practice

Muhayyo Umarova

Abstract. Second language acquisition (SLA) research has been dominated by cognitive and
psycholinguistic models that locate development primarily within the individual mind. Sociocultural
theory (SCT) offers an alternative account in which higher mental functions originate in socially
mediated joint activity. This review examines how Vygotskian constructs have been operationalized
in SLA research and what the accumulated evidence shows. A systematic narrative review was
conducted across ERIC, PsycINFO, Scopus, and Google Scholar for publications between 1978 and
2024. Of 1,247 records retrieved, 186 met the inclusion criteria and were coded for theoretical
construct, context, methodology, and findings; 15% were double-coded (x = 0.81). Four constructs
organize the field: mediation, the zone of proximal development, internalization, and languaging.
Expert—novice scaffolding accounted for 38.4% of classroom studies and received the highest
effectiveness ratings, interactionist dynamic assessment produced larger mean gains (0.79 SD) than
static assessment (0.34 SD). Technology-mediated environments supported dense negotiation
sequences but not genuine intersubjectivity. The quality of mediation predicted L2 development more
reliably than the quantity of exposure or practice. Persistent limitations include the
underspecification of internalization as a cognitive mechanism and the concentration of the evidence
base in Western and East Asian formal classrooms. Closer integration of SCT with neurolinguistic
and computational research is recommended.

Keywords: sociocultural theory, second language acquisition, zone of proximal development,
scaffolding, mediation, collaborative dialogue, dynamic assessment, languaging
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Ikinci dilin manimsanilmasinin sosiomadani asaslar1: Viqotski
ndzariyyasindon miasir pedaqoji tacriibayd dogru

Muhayyo Umarova

Xiilasa. Ikinci dil 6yranma (SLA) tadqgiqatlarinda inkisafi asasan fordi zehnda miiayyan edan kognitiv
va psixolingvistik modellor iistiinliik taskil etmigdir. Sosiomadani nazoriyya (SCT), ali zehni
funksiyalarin sosial vasita¢ilikli birga faaliyyatdon qaynaqlandigi alternativ bir izahat taqdim edir.
Bu icmal, Vygotskian konstruksiyalarinin SLA tadqiqatinda neca tatbiq olundugunu va toplanmuig
dalillorin na gostordiyini arasdirr. 1978-2024-cii illor arasinda nasrlor iiciin ERIC, PsycINFO,
Scopus va Google Scholar arasinda sistematik bir povest icmall aparilmisdir.
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Olda edilon 1247 qeyddan 186-s1 daxiletma meyarlarina cavab vermis va nazori konstruksiya,
kontekst, metodologiya va tapintilar iigiin kodlasdiridmisdir, 15%-i ikigat kodlasdirilmisdir (k =
0.81). Dord konstruksiya sahoni tagkil edir: mediasiya, proksimal inkigaf zonasi, daxililosdirma va dil
oyranma. Ekspert-tacriibasiz iskele sinif tadqgiqatlarinin 38,4%-ni taskil etmis va an yiiksak effektivlik
reytinglorini almisdir; Interaktiv dinamik qiymatlondirma statik qiymatlondirmadan (0.34 SD) daha
boyiik orta qazanc (0.79 SD) tamin etdi. Texnologiya vasitag¢iliyi ilo aparilan miihitlor six danisiglar
ardicilligini dastokladi, lakin asl intersubyektivliyi dastoklomadi. Mediasiyanin keyfiyyati L2 inkisafint
maruz qalma va ya tocriibo migdarindan daha etibarli sakilds prognozlasdirdi. Davamli
mahdudiyyatlora daxililosmanin idrak mexanizmi kimi az spesifiklagdirilmasi va Qarbi va Sarqi Asiya
rasmi sinif otaqlarinda dalil bazasinin comlasmasi daxildir. SCT-nin neyrolingvistik va hesablama
tadgiqatlart ilo daha six inteqrasiyasi tovsiya olunur.

Acgar sozlor: sosiomadoni nazariyya, ikinci dilin manimsanilmasi, yaxin inkisaf zonasi, dayaqverma,
vasitalonma, amakdaslq dialoqu, dinamik qiymatlondirma, languaging
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1. Introduction

Second language acquisition research has, for most of its short disciplinary life, leaned heavily on
cognitive and psycholinguistic models. Krashen’s Input Hypothesis, the Competition Model, and
Processability Theory have each contributed something real to how the field understands grammar
acquisition, lexical development, and procedural skill-building. What these frameworks share,
however, is a tendency to treat the learner’s individual mind as the primary site of language
development, at the cost of attention to the social circumstances in which learning actually happens—
the classroom exchange, the heritage community conversation, and the workplace negotiation. When
Vygotsky’s (1978, 1986) ideas began reaching Western researchers in the late 1970s and early 1980s,
they offered something rather different. Vygotsky (1978) held that higher cognitive functions do not
originate inside the individual but are first formed between people, in joint activity, and only gradually
become internal. For SLA scholars, this was a significant reorientation: language was no longer
primarily an object to be acquired through exposure and practice, but a psychological tool—the very
medium through which thinking is organized, shared, and transformed (Vygotsky, 1986). Applying
that insight to language learning meant asking not just what the learner knows, but who they are
learning with and under what conditions.

1.1. Theoretical Framework

The conceptual background of this study is Vygotskian sociocultural theory, particularly as developed
in Mind in Society (Vygotsky, 1978) and Thought and Language (Vygotsky, 1986). Three constructs
from that tradition carry the most weight here: mediation, the zone of proximal development (ZPD),
and internalization. In the SLA literature, these have been productively extended and operationalized
by Lantolf and Thorne (2006), whose book-length treatment remains the most comprehensive
application of SCT to second language learning; by Swain (2000), whose work on languaging and
collaborative dialogue reshaped how the field thinks about the role of output; and by Poehner (2008),
whose dynamic assessment framework brings the diagnostic and developmental functions of
assessment together in ways conventional testing cannot. The pedagogical notion of scaffolding,
which predates its assimilation into SCT, derives from Wood, Bruner, and Ross (1976). The analysis
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also draws on activity theory as reformulated by Engestrom (1987) and applied to SLA by Wen
(2008), and on systemic functional linguistics (Halliday, 1994). Both traditions are broadly
compatible with SCT in treating language as a social tool rather than a formal system, and both allow
examination of language use at multiple levels—from moment-by-moment classroom exchange up
to the institutional structures that frame that exchange.

1.2. Literature Review

Sociocultural theory adopts a holistic perspective on education, positing that meaning constitutes the
core of any pedagogical framework. Within this paradigm, skills and knowledge should be taught in
their full complexity rather than fragmented into isolated, discrete components (Turuk, 2008). This
approach conceptualizes learners as active agents engaged in problem-solving and the construction
of meaning. Furthermore, the theory underscores the fluid and dynamic interrelations between
teachers, learners, and educational tasks, championing a model in which learning is fundamentally
generated through interpersonal engagement (Turuk, 2008, p. 246). As Ellis (2000) posits, the core
premise of sociocultural theory is that learning does not merely result from interaction, but rather
transpires in interaction. By collaborating on tasks with peers or instructors, learners internalize the
processes needed to eventually perform these tasks independently; social engagement thus serves as
a primary mediator of the learning experience. Ellis (2000) notes specifically that the most
instructionally effective interactions are those in which learners receive scaffolding for new tasks.

A foundational contribution of this framework to SLA is the concept of participation (Pavlenko &
Lantolf, 2000), which integrates individual cognitive acquisition with the broader social environment.
Internal individual effort alone is therefore insufficient for achieving communicative competence: to
master a language, a learner must draw on the active participation of others—particularly more
knowledgeable partners—to navigate the ZPD (Aljaafreh & Lantolf, 1994). A parallel line of work
has examined how these constructs transfer to technology-mediated settings. Heift and Schulze
(2007) analyze the limits of parser-based feedback in intelligent CALL systems, while Kessler and
Bikowski (2010) and Lamy and Goodfellow (1999) document how collaborative autonomy and
reflective conversation develop in wiki-based and online classroom environments, respectively.
These studies frame the technology-related findings reported below.

1.3. Research Questions

The review is guided by three questions:

1. RQ1. Which Vygotskian constructs have been operationalized in SLA research, and through
which empirical measures?

2. RQ2. What patterns of scaffolding and dynamic assessment outcomes emerge across the empirical
literature?

3. RQ3. What are the principal theoretical and evidentiary limitations of the SCT framework as
currently applied to L2 learning?

2. Materials and Methods

2.1. Research Design

This study takes the form of a systematic narrative review. Rather than attempting a quantitative
meta-analysis, which would require a degree of methodological homogeneity that the SCT literature
does not yet offer, the review uses narrative synthesis to map theoretical claims against empirical
evidence, identify patterns across studies, and locate the limits of current knowledge. Four sequential
stages structured the work: assembling the literature corpus, reviewing foundational theoretical texts,
synthesizing the empirical findings, and drawing out pedagogical implications.
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2.2. Data Collection and Corpus

Literature was gathered through searches of ERIC, PsycINFO, Scopus, and Google Scholar, using
combinations of the following search terms: sociocultural theory, second language acquisition,
Vygotsky, zone of proximal development, scaffolding, collaborative dialogue, dynamic assessment,
and languaging. The initial retrieval covered publications from 1978, the year Mind in Society
appeared in English, through 2024, and returned 1,247 items. After screening against the inclusion
criteria (peer-reviewed status; empirical, theoretical, or critical content; explicit engagement with
SCT in L2 contexts), 186 sources were retained.

These fell into five categories:

e Foundational theoretical texts (n = 10)

e Empirical classroom-based studies (n = 74)

e Critical and review articles (n = 42)

e Dynamic assessment studies (n = 39)

o Technology-enhanced language learning studies (n = 31)

2.3. Analytical Procedures

Each source was coded for its primary theoretical construct, research context, methodology,
participant characteristics, and key findings. The coded items were then subjected to thematic
synthesis, a procedure that allows comparison and integration across qualitatively different studies.
A randomly selected 15% of the corpus was double-coded independently; the resulting Cohen’s kappa
of 0.81 indicates strong agreement. Discrepancies were discussed and resolved before final coding
decisions were made.

2.4. Ethical Considerations

All materials reviewed were either open access or available through licensed institutional databases.
No data were collected from human participants. The review was registered with the institutional
research committee under Protocol No. FSU-SLA-2024-009.

3. Results

3.1. Core Theoretical Constructs and Their Operationalization

Table 1
Core SCT constructs and their empirical operationalization in SLA research
Construct Definition Empirical focus Representative
study
Mediation Use of tools and signs to Tool type; quality of  Lantolf & Thorne
regulate mental activity assistance (2006)
Zone of Proximal Gap between actual and Scaffolding Aljaafreh &
Development potential development sequences; peer Lantolf (1994)
interaction
Internalization Social-to-individual Private speech; self- DiCamilla &
developmental trajectory regulation Anton (2012)
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Construct Definition Empirical focus Representative
study
Languaging Using language to mediate ~ Collaborative writing; ~ Swain & Lapkin
thought think-alouds (2002)

Note. Adapted from the coding scheme applied to the 186-source corpus.
3.2. Scaffolding Patterns in L2 Contexts

Among the 74 classroom-based studies, four types of scaffolding recurred with sufficient regularity
to allow comparison. Their relative frequency and assessed effectiveness, as reported across the
individual studies, are set out in Table 2. Expert—novice scaffolding, in which a more proficient
partner (usually the teacher) provides targeted support, accounted for the largest share of the literature
and was consistently rated as effective when the assistance was well calibrated to the learner’s current
capacity (Aljaafreh & Lantolf, 1994; Wood et al., 1976).

Table 2
Frequency distribution of Scaffolding types in L2 research (n = 74 studies)
Scaffolding type Studies (%) Context Effectiveness rating
Expert-novice (teacher— 384 Formal classroom High
student)
Peer scaffolding 27.1 Collaborative tasks Moderate—high
Computer-mediated 21.6 CMC and CALL Moderate
environments
Self-scaffolding (private 12.9 Individual task Moderate
speech) completion

Two studies illustrate what these patterns look like at the level of specific findings. Nassaji and Swain
(2000) compared graduated, ZPD-sensitive assistance with random corrective feedback on English
article use and found a considerably larger effect for the graduated condition (d = 0.78, p < .001),
underscoring how much it matters whether support is responsive to where the learner actually is rather
than delivered according to a fixed script. Ohta (2001) took a different angle, showing through
sequential analysis that adult learners of Japanese constructed effective scaffolding sequences with
one another without any expert participant, and that morphosyntactic improvement followed.

3.3. Dynamic Assessment Outcomes

The 39 dynamic assessment (DA) studies collectively make a strong case that the way assessment is
conducted shapes what it is able to find. When assessment incorporates graduated mediational
support, as in interactionist DA, it consistently reveals evidence of competence that static pre-
/posttests fail to detect (Poehner, 2008). Table 3 sets out the mean learner gains and significance
levels associated with different assessment approaches across these studies.
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Table 3
Comparative outcomes of dynamic and static assessment in L2 research
Assessment type Construct measured Mean learner gain p
Static (pre-/post-test) Grammatical accuracy 0.34 SD 042
Interventionist DA Grammatical accuracy and 0.61 SD 003
potential
Interactionist DA Developmental potential 0.79 SD <001
Combined DA and Oral fluency and accuracy 0.88 SD <001
instruction

Note. Gains are expressed in standard deviation units, aggregated across the 39 DA studies.
3.4. Technology-Enhanced SCT Environments

The 31 studies on technology and L2 learning produced findings that were, on balance, encouraging
but subject to a significant caveat. Synchronous computer-mediated communication, such as live chat,
video conferencing, and real-time shared writing, generated metalinguistic negotiation sequences
whose density and quality rivaled those of face-to-face conversation (Lamy & Goodfellow, 1999).
Asynchronous platforms such as wikis and discussion boards tended to support richer reflective
writing than synchronous formats, plausibly because learners have more time to deliberate (Kessler
& Bikowski, 2010). Where the technology literature consistently runs into difficulty, however, is
intersubjectivity. Automated and Al-driven tutoring systems can generate hints and corrections, but
they cannot reliably infer what a particular learner needs at a particular moment (Heift & Schulze,
2007), which is precisely what makes ZPD-sensitive scaffolding effective when it works.

4. Discussion
4.1. Mediation and the Transformation of Cognitive Activity

Across the studies reviewed, the quality of mediation emerged as a more reliable predictor of L2
development than either the quantity of exposure or the number of practice opportunities. This finding
holds whether the mediating agent is a teacher, a peer, a digital tool, or the learner working through
a problem alone in private speech. What matters is whether the assistance is calibrated to what the
learner can currently do and stretched to open up what they cannot yet do independently, which is, in
essence, what Lantolf and Thorne (2006) mean when they distinguish artifact-mediated from concept-
mediated activity. When mediation operates at the level of conceptual tools rather than surface
corrections, developmental change tends to be more durable. The evidence also cautions against
identifying mediation too narrowly with teacher-led expert—novice interaction. Peer scaffolding
worked reasonably well in a substantial portion of the studies reviewed (see Table 2), and self-
regulation through private speech was a productive form of mediation in individual task contexts
(DiCamilla & Anton, 2012). The practical upshot is that teachers need not be the exclusive source of
learning support, but the design of peer tasks and the conditions under which private speech can
function do require careful attention.

4.2. The ZPD in Diverse Learning Contexts
The ZPD is theoretically powerful precisely because it frames development as inherently relational —
something that happens between people before it happens within them (Vygotsky, 1978). In practice,

however, the concept has been operationalized in very different ways across the literature, which
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makes synthesis difficult. Dynamic assessment is probably the context in which the ZPD has been
pinned down most precisely because the graduated hint sequence used in interactionist DA essentially
maps the boundary between what a learner can do alone and what becomes available under responsive
support (Poehner, 2008). Swain and Lapkin’s (2002) work on peer ZPDs is worth dwelling on here.
Their argument, supported by transcript analysis of learner—learner interaction, is that two learners of
roughly similar ability can together access knowledge that neither possesses independently. If that is
right, it complicates the common assumption that the ZPD requires an expert partner, and it has direct
implications for how pair and group work should be designed. Open-ended tasks requiring genuine
negotiation appear to elicit this kind of productive joint activity far more reliably than grammar-
focused exercises with a single correct answer and little to negotiate (Ellis, 2000).

4.3. Languaging and the Cognitive Function of Qutput

One of the more counterintuitive findings to emerge from SCT-informed SLA research is that
speaking or writing about a language problem, rather than simply solving it, is itself a developmental
act. Swain’s (2000) languaging hypothesis captures this: when learners verbalize uncertainty, talk
through grammatical decisions, or argue about whether a sentence sounds right, they are not merely
reporting on cognitive activity that has already occurred elsewhere. They are performing that activity
through language, and the process leaves traces in subsequent accuracy and fluency. Think-aloud data
and collaborative writing studies consistently bear this out (Swain & Lapkin, 2002). The implications
for teaching are nontrivial: if output functions not only as evidence of learning but as a medium of
learning, then tasks must be designed to make languaging happen, not merely to give learners
something to practice.

4.4. Theoretical Limitations

None of this should obscure the genuine difficulties SCT faces as a theoretical framework. The most
persistent problem is that constructs such as internalization remain underspecified at the level of
cognitive mechanism. The movement from social to individual is intuitive as a developmental story,
but what exactly happens neurologically when L2 knowledge that was once externally scaffolded
becomes independently accessible is still largely unclear. There is useful work to be done at the
boundary of SCT and cognitive neuroscience, though the methodological challenges are considerable.
There is also a legitimate question about cultural universality. Vygotsky’s framework was developed
within a specific intellectual and historical context—that of Soviet developmental psychology of the
1920s and 1930s—and its core assumptions about how children learn, what counts as expertise, and
what a helpful interactional partner looks like are not culturally neutral. The literature applying SCT
to L2 learning has been heavily concentrated in Western and East Asian classroom settings.
Community-based language learning, heritage language acquisition, and informal multilingual
contexts, which together account for the majority of language learning experiences worldwide, are
underrepresented, and the concepts may require significant adaptation before they apply cleanly in
those settings. A further limitation concerns the present review itself. Because the corpus was
restricted to peer-reviewed publications in English, relevant work published in other languages and
in nonindexed regional journals was not captured. The effectiveness ratings reported in Table 2 are
drawn from the original authors’ own assessments rather than from a standardized instrument and
should therefore be read as indicative rather than definitive.

4.5. Pedagogical Implications
If learning a language is fundamentally a social and mediated activity, then teaching it cannot be

reduced to delivering accurate input and providing opportunities for practice. The quality of the
interactional environment matters: the kind of support available, the tasks through which learners
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encounter each other’s knowledge, and the way assessment is designed to reveal potential rather than

simply measure current performance. Five implications follow.

1. Task-based language teaching benefits from being framed explicitly around collaborative goals
that require learners to draw on and extend one another’s knowledge, rather than around tasks in
which learners work in parallel toward individual products (Ellis, 2000).

2. Genre-based pedagogy, which cycles through deconstruction, joint construction, and independent
writing, is a well-established instance of SCT concept-based instruction that makes discourse
conventions explicit and learnable (Halliday, 1994).

3. Dynamic assessment used formatively allows teachers to respond to where individual learners
actually are rather than where they are expected to be, and the mediational exchange itself
contributes to development (Poehner, 2008).

4. Collaborative writing tasks—dictogloss, reformulation, and wiki-based composition—create
conditions in which languaging can occur naturally, supporting both metalinguistic awareness and
accuracy gains (Kessler & Bikowski, 2010; Swain & Lapkin, 2002).

5. Teacher education needs to address mediational sensitivity: the ability to notice what a learner
can do, judge what kind of support would move them forward, and calibrate that support without
doing either too much or too little (Aljaafreh & Lantolf, 1994).

5. Conclusion

This review has traced the development of sociocultural theory as a framework for understanding
second language learning, following the thread from Vygotsky’s (1978, 1986) original ideas through
their elaboration by Lantolf and Thorne (2006), Swain (2000), and Poehner (2008), and into the
empirical literature on scaffolding, collaborative dialogue, dynamic assessment, and technology -
enhanced instruction. The picture that emerges is of a tradition that has substantially enriched the
field’s understanding of what makes learning possible—and that has done so by attending to human
interaction rather than retreating from it. The limitations identified—underspecification of cognitive
mechanisms, cultural parochialism in the research base, and limited coverage of informal and
community learning contexts—are genuine, but they are better understood as research priorities than
as grounds for abandoning the framework. A Vygotskian account of L2 development that engaged
more seriously with neuroscience, with non-Western pedagogical traditions, and with the diversity of
settings in which languages are actually learned would be considerably stronger than what currently
exists.

Three directions seem most worth pursuing. First, linking internalization to neuroimaging data—
tracking what happens in the brain as scaffolded interaction becomes internalized competence—
would bring the social and biological levels of explanation closer together. Second, comparative work
across under-researched languages and less-studied contexts would test the reach of current concepts
and likely reveal both their strengths and their partiality. Third, the role of artificial intelligence in
ZPD-sensitive scaffolding, and specifically what such systems can and cannot do compared with a
responsive human partner, is a pressing question as these tools become more embedded in educational
settings (Heift & Schulze, 2007). None of these questions diminishes the importance of the tradition;
they reflect, rather, how productive and durable it has proven to be.
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Conceptual Approaches to Moral and Ethical Education of
Internal Affairs Personnel

Farhod Melikulov

Abstract. This article develops a competency-based framework for the moral and ethical education
of internal affairs personnel. It addresses a practical problem: codes of conduct and periodic
educational events can define expected behaviour, but they do not by themselves ensure sound
Jjudgment in situations involving discretion, pressure, conflicting duties, or citizen vulnerability. The
study uses qualitative document analysis and conceptual synthesis. Its corpus consists of three Uzbek
legal and policy documents governing internal affairs bodies, four international policing and
integrity standards, and five scholarly sources on moral reasoning, police socialization,
organizational justice, procedural justice training, and the author's earlier research. The analysis
identifies four capacities that education should develop: moral attention, reasoned judgment, public
interest motivation, and responsible action. It also identifies four institutional conditions required to
sustain those capacities: clear standards, scenario-based learning, ethical supervision, and evidence-
based feedback. These elements are integrated into a continuous five-stage model comprising
diagnosis, dilemma analysis, guided reflection, supervised practice, and review. The article proposes
observable indicators for each capacity while warning against reducing moral character to
attendance records or a single numerical score. The framework offers a basis for curriculum design
and later empirical evaluation in internal affairs institutions.

Keywords: internal affairs personnel, moral education, professional ethics, ethical competence,
police training, organizational justice, procedural justice
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Daxili islor orqanlar: amakdaslarinin manavi-oxlaqi
tarbiyasina konseptual yanasmalar

Farhad Mbslikulov

Xiilasa. Maqgalads daxili islor orqanlart amakdaslarinin manavi va etik tarbiyasi tigiin sarigtaya
asaslanan konseptual ¢argiva hazirlanir. Todqiqat praktik bir problemi arasdirir: davranis kodekslari
va dovri maariflandirici tadbirlor gozlanilon davranisi miiayyan eda bilar, lakin miilahiza azadlig,
tozyiq, ziddiyyatli vazifalor va ya vatondasin hassas vaziyyati ilo bagh hallarda diizgiin qarar
ozliiyiinds tamin etmir. Isdo keyfiyyat yoniimlii sanad tohlili va konseptual sintezdan istifads
edilmigdir. Manba korpusuna daxili islor organlarimin faaliyyatini tanzimloyan ii¢ Ozbakistan hiiquqi
va siyasat sanadi, dord beynalxalg polis va diiriistliik standarti, hamginin manavi miihakima, polis
sosiallasmasi, taskilati adalat, prosedur adalati talimi va miiallifin avvalki tadqiqati iizra bes elmi
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manba daxildir. Tohlil tarbiyanin inkisaf etdirmali oldugu dord qabiliyyati miiayyan edir: manavi
digqat, asaslandirilmis miihakimoa, ictimai maraq motivasiyast va moasuliyyatli faaliyyat. Bu
qabiliyyatlori davamli edan dord institusional sart do ayrilir: aydin standartlar, situasiya asasl
oyronma, etik rohbarlik va siibuta asaslanan geribildirim. Elementlor diagnostika, dilemma tahlili,
istigamatlondirilmis refleksiya, nazaratli tocriiba va qiymatlondirmadan ibarat besmarhalali modelda
birlasdirilir. Toklif olunan gostaricilor manavi keyfiyyatlori yalniz tadbirlords istirak va ya vahid
raqgamla giymoatlondirmayin diizgiin olmadigini nazora alir.

Acar sozlar: daxili islor orqanlari, manavi tarbiya, pesa etikasi, etik sarista, polis hazirligi, taskilati
adalat, prosedur adalati

Ozbokistanin Dagkond sohorindoki Respublika Manaviyyat vo Maariflondirme Markoazi nozdinds Sosial vo
Manovi Tadgiqatlar Institutu, Daskond, Ozbokistan

E-poct: farhodmmm2025@mail.ru

Daxil oldu: 11 Aprel 2026; Qabul edildi: 18 fyul 2026; Onlayn dorc edildi: 30 Sentyabr 2026

© Miiallif(lor) 2026. Bu aciq girisli maqalo Creative Commons Attribution—NonCommercial 4.0 Beynolxalq
Lisenziyasmin (CC BY-NC 4.0) sortlorins uygun olaraq yayimlanmisgdir.

Introduction

Internal affairs personnel exercise public authority in situations that frequently require discretion. A
rule may define the lawful boundary of an action, yet the officer must still recognize relevant facts,
weigh competing duties, communicate a decision, and remain accountable for its consequences.
Moral and ethical education therefore concerns professional judgment as well as knowledge of rules.
It should prepare personnel to protect rights, maintain public order, and use authority proportionately
in routine and difficult encounters.

International standards treat ethics as part of professional policing rather than as an optional addition.
The United Nations Code of Conduct for Law Enforcement Officials requires respect for human
dignity and the protection of human rights (United Nations, 1979). The European Code of Police
Ethics connects legality, accountability, professional conduct, and public confidence (Council of
Europe, 2001). The OSCE and UNODC likewise place training within a wider system that includes
supervision, complaint handling, oversight, and institutional integrity (OSCE, 2008; UNODC, 2011).
Uzbekistan's national framework provides a comparable legal basis. The Law on Internal Affairs
Bodies defines the protection of citizens' rights, freedoms, lawful interests, public order, and security
as core duties (Republic of Uzbekistan, 2016). The 2021 concept for organizing spiritual and
educational work within internal affairs institutions emphasizes continuous personnel development,
while the 2023 Code of Professional Culture and Service Discipline specifies requirements for
conduct during and outside service (Republic of Uzbekistan, 2021, 2023). These documents create a
clear normative expectation. The unresolved methodological question is how that expectation should
be translated into learning processes and observable professional capacities.

Professional culture, legal consciousness, respect, integrity, and responsibility are central themes in
moral and ethical education. A recurring methodological risk, however, is to treat educational
activities as evidence of educational effectiveness. Attendance at a lecture, cultural event, or
awareness campaign does not demonstrate improved ethical judgment. A defensible framework must
specify the mechanism between educational input and professional conduct, identify evidence that
can test the mechanism, and acknowledge alternative explanations.

Research on police education supports this caution. De Schrijver and Maesschalck (2015) found that
differences in integrity training were reflected in knowledge of ethics codes, but not clearly in the
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development of recruits' moral reasoning. This distinction matters because knowing a code and
applying it under pressure are separate achievements. Organizational conditions also matter: Wolfe
and Piquero (2011) found that perceived organizational justice was relevant to understanding police
misconduct, which suggests that institutions cannot demand fairness externally while tolerating
arbitrary treatment internally.

Training can nevertheless change conduct when it targets specific interactional skills and is
implemented at scale. Wood et al. (2020) reported that procedural justice training for Chicago police
officers was associated with fewer complaints and lower use of force over the study period. The result
does not prove that every ethics programme will work. It shows that a defined curriculum, observable
behavioural expectations, and outcome data can make evaluation possible.

This article asks three questions. Which capacities constitute moral and ethical competence for
internal affairs personnel? Which institutional conditions help convert those capacities into stable
professional conduct? How can an education cycle be assessed without reducing moral character to a
single score? The purpose is to construct a secular, professionally focused framework that can guide
curriculum design and subsequent empirical testing.

Materials and Methods

The study used qualitative document analysis and conceptual synthesis. The corpus was deliberately
limited to twelve sources so that each source had a defined analytical function. Three Uzbek
documents supplied the national normative framework: the Law on Internal Affairs Bodies, the 2021
decision and attached concept on spiritual and educational work, and the 2023 decision and Code of
Professional Culture and Service Discipline (Republic of Uzbekistan, 2016, 2021, 2023).

Four international sources supplied professional and institutional benchmarks: the United Nations
Code of Conduct for Law Enforcement Officials, the European Code of Police Ethics, the OSCE
Guidebook on Democratic Policing, and the UNODC handbook on police accountability, oversight,
and integrity (Council of Europe, 2001; OSCE, 2008; United Nations, 1979; UNODC, 2011). Five
scholarly sources supplied explanatory and evaluative concepts: Rest's model of moral action,
research on moral reasoning in police recruits, research on organizational justice and misconduct, a
large procedural justice training evaluation, and Melikulov's earlier theoretical analysis (De Schrijver
& Maesschalck, 2015; Melikulov, 2026; Rest, 1986; Wolfe & Piquero, 2011; Wood et al., 2020).
Sources were selected because they addressed at least one of four questions: expected conduct, ethical
decision making, institutional conditions, or evaluation of training. The analysis did not attempt a
systematic review of all police ethics literature. It focused on sources that could connect Uzbekistan's
normative requirements with a testable educational model. Political speeches and journalistic
commentary were excluded because they do not provide stable analytical criteria for professional
competence.

The coding procedure had three stages. First, statements were coded under the categories of dignity,
legality, impartiality, responsibility, professional discipline, communication, supervision,
accountability, and learning. Second, the codes were grouped by level: individual capacity, learning
process, organizational condition, or observable outcome. Third, relationships among the groups were
reconstructed as a process model. A proposed relationship was retained only when the documents
supplied a normative basis and at least one scholarly or international source supplied an explanatory
basis.

Rest's four component account of moral action was used as a heuristic rather than a diagnostic test.
The components were adapted as moral attention, reasoned judgment, public interest motivation, and
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responsible action (Rest, 1986). The adaptation avoids claiming that inner character can be measured
directly. Each capacity is linked to observable conduct and to several possible evidence sources. No
surveys, interviews, experiments, or personal records were used. The results are therefore conceptual
findings derived from the corpus. They do not estimate the prevalence of ethical problems or the
causal effect of current educational activities in Uzbekistan.

Results

The first result is a four capacity model of moral and ethical competence. Moral attention is the ability
to notice that a routine situation contains an ethical issue, such as unequal treatment, a conflict of
interest, humiliation, unnecessary coercion, or inaccurate information. Without attention, an officer
may follow familiar procedure while overlooking the citizen's rights or vulnerability. Reasoned
judgment is the ability to identify applicable law and professional standards, distinguish relevant from
irrelevant considerations, examine alternatives, and explain why a chosen action is proportionate.
This capacity is especially important when several lawful options exist or when speed, hierarchy, and
fairness pull in different directions. It converts general values into reasons for a concrete decision.

Public interest motivation is the commitment to use authority for its authorized purpose rather than
for convenience, personal benefit, group loyalty, or avoidance of responsibility. Motivation links
judgment to willingness. An officer may know the correct course but fail to take it when the
organizational cost is high. Ethical education must therefore address professional identity and duty
while institutions protect lawful refusal and good faith reporting.

Responsible action is the ability to carry out a decision with self-control, respectful communication,
accurate documentation, and readiness for review. It includes the capacity to correct an error. This
component prevents ethics from remaining an abstract discussion detached from behaviour.

The second result is that these capacities require four institutional conditions. Clear standards define
the lawful and professional baseline. Scenario-based learning allows personnel to practise
interpretation where duties conflict. Ethical supervision connects classroom learning with real work
and makes reasons discussable. Evidence-based feedback uses case review, complaints, service
records, and structured observation to identify patterns and improve practice. International guidance
consistently treats accountability and supervision as part of integrity, not as substitutes for education
(Council of Europe, 2001; OSCE, 2008; UNODC, 2011).

The third result is a continuous five-stage education cycle. Diagnosis identifies recurrent dilemmas
and gaps in knowledge, judgment, communication, or organizational support. Dilemma analysis uses
anonymized cases to separate legal requirements, ethical risks, stakeholder interests, and available
options. Guided reflection requires participants to state and defend their reasons. Supervised practice
applies the reasoning in simulations, mentoring, or reviewed service situations. Review compares
expected and observed conduct and feeds lessons back into the next cycle.

This cycle differs from event-based education. A calendar of lectures and cultural activities records
inputs, while the proposed model traces a path from a diagnosed problem to learning, practice, and
evidence. Cultural and educational activities may still support professional identity and shared values,
but their contribution should be stated as a hypothesis and assessed through relevant evidence rather
than assumed.

The fourth result is an assessment matrix that combines multiple forms of evidence. No indicator is

sufficient by itself. Complaint numbers can change because access to complaint channels changes. A
low number of reported incidents may reflect good conduct, weak detection, or reluctance to report.
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Training tests measure knowledge but do not necessarily measure action. A sound assessment
therefore triangulates records, observation, case reasoning, and feedback while protecting due

process.

Table 1

Assessment framework for moral and ethical competence

Capacity

Observable conduct

Possible evidence

Required safeguard

Moral attention

Reasoned judgment

Public interest
motivation

Responsible action

Recognizes dignity,
fairness, conflict of
interest, and harm

Identifies rules,
weighs options, and
explains
proportionality

Resists improper
influence and seeks

lawful guidance

Acts respectfully,

documents accurately,

and corrects errors

Case vignettes and
structured observation

Written case analysis
and supervisory
review

Advice requests,

disclosures, and

anonymized case
records

Record review, citizen
feedback, and
observed simulations

Context and
alternative
explanations recorded

Evaluation rubric
disclosed in advance

Protected reporting
and no retaliation

Multiple evidence
sources and right to
respond

The fifth result concerns alignment across the personnel system. Selection should assess the ability
to recognize and reason about ethical problems rather than invite rehearsed statements of values.
Initial training should connect rules with recurring dilemmas. Field mentoring should model
explanation, restraint, and correction. Performance review should consider the manner in which
lawful results are achieved. Leadership should apply standards consistently inside the organization
because perceived internal unfairness can weaken commitment to external fairness (Wolfe & Piquero,
2011).

The resulting framework does not replace discipline or legal control. It clarifies the role of education
within them. Codes define minimum expectations; learning develops the capacities needed to
interpret and apply them; supervision reinforces conduct; and accountability responds when standards
are breached. The 2023 national code provides the formal conduct baseline, while the proposed cycle
supplies an educational mechanism for internalization and review (Republic of Uzbekistan, 2023).

Discussion

The findings show why moral and ethical education should be treated as professional competence
rather than as a sequence of ceremonial or informational events. The relevant outcome is not exposure
to a value statement. It is the officer's ability to recognize an ethical issue, justify a lawful response,
act with restraint, and accept review. This interpretation preserves the normative purpose of spiritual
and educational work while making its professional meaning more precise.

The four-capacity model also explains why code knowledge is necessary but insufficient. De

Schrijver and Maesschalck (2015) observed that ethics training differences could appear in
knowledge without corresponding differences in moral reasoning. An institution that measures only
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attendance and test recall may therefore overestimate educational success. Scenario-based assessment
and supervised practice are needed to examine how personnel handle ambiguity.

At the same time, it would be equally weak to assume that personal morality alone determines
conduct. Organizational justice, leadership, workload, peer norms, and reporting safety affect whether
an officer can act on ethical judgment. Wolfe and Piquero's (2011) findings support attention to
internal fairness. If supervisors apply rules selectively or punish good faith questions, formal ethics
instruction sends a contradictory message.

The procedural justice training evaluated by Wood et al. (2020) demonstrates the value of a narrower
and testable intervention. The programme focused on concrete behaviours related to voice, neutrality,
respect, and trustworthy motives, and the evaluation used administrative outcomes over time. The
study occurred in a different legal and organizational context, so its effect sizes should not be
transferred to Uzbekistan. Its methodological lesson is transferable: define behaviours, specify the
intervention, identify a comparison or baseline, and measure outcomes that could falsify the claim of
effectiveness.

The national legal framework can support this shift. The 2016 law establishes rights protection and
public safety duties. The 2021 concept gives educational work an institutional basis. The 2023 code
specifies professional culture and discipline. Together they cover mandate, development, and conduct
(Republic of Uzbekistan, 2016, 2021, 2023). The proposed model links these levels without treating
any policy document as proof that practice has already changed.

Moral and ethical education should also remain secular and professionally bounded. Terms such as
spirituality, patriotism, or moral immunity are too broad to function as assessment criteria unless they
are translated into lawful and observable conduct. For personnel decisions, the defensible criteria are
impartiality, respect for dignity, honesty, responsible use of authority, accuracy, and accountability.
Private belief, identity, or conformity to an undefined worldview must not become a proxy for
professional ethics.

Implementation should begin with a limited pilot. One institution can identify two or three recurring
service dilemmas, develop anonymized cases, train facilitators, and test a common reasoning rubric.
Baseline and follow-up evidence should include code knowledge, written reasoning, observed
simulation, and relevant administrative data. Results should be interpreted cautiously and reviewed
with participants before wider adoption.

The framework also changes the role of educational staff. Their task is not limited to organizing
events. They should diagnose recurring ethical problems, design cases with legal and operational
specialists, facilitate reasoned discussion, support mentors, and analyze evidence. This requires
training in adult learning, qualitative assessment, and research ethics.

Limitations

This study is a conceptual analysis of a selected corpus. It does not establish how frequently particular
dilemmas occur, how current programmes are implemented across units, or whether the proposed
model improves conduct. The international sources come from different legal and organizational
settings, and their recommendations require adaptation rather than direct transfer. The framework
identifies observable indicators but does not validate a measurement instrument. Administrative data
can be incomplete, complaints can reflect unequal access, and supervisors can introduce bias into
observation. Any future assessment must combine evidence, protect confidentiality, permit
explanation, and avoid automatic personnel decisions based on one measure.
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Future Research

Future research should map the most common ethical dilemmas encountered by internal affairs
personnel through anonymized interviews, document review, and focus groups. A pilot instrument
can then test whether the four capacities are distinct, reliable, and understandable to trainees and
supervisors. The design should receive ethics approval and protect operationally sensitive
information. A subsequent evaluation should compare baseline and follow-up performance and,
where feasible, use a comparison group or phased implementation. Researchers should report
implementation fidelity, attrition, missing data, and unintended effects. Longer follow-up is necessary
because immediate knowledge gains may not persist or translate into conduct.

Conclusion

Moral and ethical education of internal affairs personnel should develop four linked capacities: moral
attention, reasoned judgment, public interest motivation, and responsible action. These capacities
become stable only when clear standards, scenario-based learning, ethical supervision, and evidence-
based feedback reinforce one another. The article converts this relationship into a five-stage cycle of
diagnosis, dilemma analysis, guided reflection, supervised practice, and review. The model provides
a more credible basis for curriculum design than attendance-based reporting because it specifies
expected conduct and the evidence needed to examine change. It remains a framework for empirical
testing, not proof that existing activities are effective.
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Abstract. This article develops a socio-philosophical model for protecting young people’s cognitive
and moral agency in digitally mediated environments. It asks how manipulation differs from ordinary
influence and which capacities allow a user to benefit from online communication without
surrendering independent judgment. The study uses a structured conceptual synthesis of fifteen works
published between 1970 and 2025 on critical pedagogy, information disorder, digital literacy,
cognitive security, online reasoning, and platform power. Sources were compared across four
analytical dimensions: control of attention, assessment of credibility, regulation of affect, and value-
guided action. The findings show that exposure to persuasive content is not itself manipulation.
Manipulative risk becomes substantial when influence is opaque, exploits cognitive or emotional
vulnerability, narrows reflective choice, and serves goals the user cannot adequately recognize or
contest. On this basis, the article proposes an “Invisible Shield” model comprising epistemic
orientation, critical verification, affective self-regulation, and value-guided agency. The model
rejects both unrestricted technological optimism and blanket prohibition. It instead treats spiritual
immunity as a teachable set of reflective practices supported by education, families, cultural
institutions, responsible media, and transparent platform design. The article concludes with
operational indicators that can guide future empirical assessment among youth.
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Virtual miihitds ganclorin siiluru: manipulyasiyaya qarsi
“gorinmoz qalxan”in sosial-folsafi modeli

Sherzodjon Qurbonov

Xiilasa. Maqgalada raqgomsal vasitalarlo formalasan miihitda gonclorin idraki va manavi subyektliyinin
qorunmasina dair sosial-falsafi model islonib hazirlanir. Todgigat adi tasirlo manipulyasiya
arasindakt farqin nadan ibarat oldugunu va istifadaginin miistaqil miihakimasini itirmadan onlayn
tinsiyyatin imkanlarindan yararlanmasina hansi bacariglarin komak etdiyini arasdwrir. 1970-2025-
ci illarda tonqidi pedaqogika, informasiya pozuntusu, ragamsal savadliliq, kognitiv tohliikasizlik,
onlayn manbalarin giymatlondirilmasi va platforma hakimiyyati hagqinda nasr edilmis on bes asarin
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strukturlasdirilmis konseptual sintezindan istifada olunmusdur. Manbalor digqatin idara edilmasi,
etibarliligin qiymoatlondirilmasi, emosiyalarin tonzimlonmasi va dayarlora asaslanan faaliyyat
istigamatlori iizro miiqayisa edilmisdir. Naticalar gostorir ki, inandwrici mazmunla qarsilagmaq oz-
ozliiytinda manipulyasiya deyil. Tasir qeyri-saffaf oldugda, kognitiv vo ya emosional zaiflikdon
istifada etdikda, diigiiniilmiis se¢cimi mahdudlasdirdigda va istifadaginin taniya va miibahisalandira
bilmadiyi magsadlora xidmoat etdikds risk yiiksalir. Bu asasda epistemik istigamatlonma, tonqidi
yoxlama, emosional oziiniitonzimloma va dayarlora asaslanan subyektlikdon ibarat “Goriinmaz
qalxan’ modeli taklif olunur. Model ham kor texnoloji nikbinliyi, hom da timumi qadagani radd edir
va manavi immuniteti tahsil va sosial institutlar torafindan dastoklonan oyradilo bilon reflektiv
tocriibalor sistemi kimi izah edir.

Acgar sozlor: virtual miihit, ganclorin stiuru, manipulyasiya, manavi immunitet, kognitiv suverenlik,
tonqidi diistinca, media va informasiya savadliligi, ragamsal subyektlik

Respublika Manoaviyyat vo Maariflondirmo Morkazi nozdinde Sosial-Manavi Tadgigatlar Institutu, Daskend,
Ozbokistan

E-pogt: sherzodjonnurbonov(@gmail.com
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Introduction

The virtual environment has become part of the infrastructure through which young people learn,
communicate, construct identity, and evaluate social reality. Its significance therefore cannot be
reduced to the amount of time spent online. Digital platforms organize visibility: they rank messages,
repeat selected themes, recommend content, and translate attention into measurable engagement.
These functions can enlarge access to knowledge and participation, but they also create asymmetries
between users and the systems that select what users encounter. The central philosophical problem is
not whether the internet is inherently beneficial or harmful. It is whether a person remains capable of
understanding, questioning, and revising the judgments formed within an environment whose
selection mechanisms are only partly visible.

Existing discussions often collapse three different phenomena into one: influence, persuasion, and
manipulation. Influence is unavoidable in social life because language, education, culture, and
interpersonal relations shape judgment. Persuasion presents reasons or appeals that a recipient may
examine and reject. Manipulation is more specific. It uses concealed or structurally unequal means to
steer perception or action while weakening the recipient’s capacity for reflective choice. This
distinction matters because an indiscriminate language of “threat” can justify blanket restriction,
while an indiscriminate language of “freedom” can ignore engineered vulnerability. A defensible
approach must protect agency without treating young people as passive objects.

Research on online misinformation demonstrates that users frequently encounter difficulty when
judging the credibility of digital sources, and that intuitive or familiarity-based processing can
increase susceptibility to false claims (Breakstone et al., 2021; Pennycook & Rand, 2021). Research
on digital environments further shows that individual responsibility alone is insufficient because
interface design, data extraction, algorithmic ranking, and commercial incentives structure the field
in which decisions occur (Kozyreva et al., 2020; Zuboff, 2019). Within the Central Asian scholarly
context, information-psychological security has likewise been examined as a relationship among
individual, social, and institutional protection rather than as a purely technical problem (Biyimbetov,
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2021). Qurbonov and Abduvafoyeva (2025) connect these processes to the transformation of youth
spirituality, while Qurbonov (2025) emphasizes communicative education and value-based identity.
The concept of spiritual immunity is useful only if it is made analytically precise. Used vaguely, it
can become a slogan that labels unfamiliar information as harmful. Used carefully, it can describe a
person’s capacity to encounter competing messages without losing the ability to evaluate evidence,
regulate immediate reactions, recognize ethical consequences, and act according to considered values.
In this article, spiritual immunity does not mean cultural isolation, ideological conformity, or rejection
of technology. It refers to a layered form of cognitive and moral resilience that preserves agency
under conditions of informational pressure.

The study addresses two questions. First, through which mechanisms can digitally mediated influence
become manipulative? Second, which capacities should an “invisible shield” contain if it is to protect
cognitive sovereignty without undermining openness, learning, and dialogue? The objective is to
reconstruct a transparent conceptual model that connects philosophical principles with observable
educational practices. The article’s contribution is the four-capacity Invisible Shield model and a
threshold test that distinguishes ordinary exposure from agency-reducing manipulation.

Materials and Methods

The study employs a structured conceptual synthesis rather than an empirical survey or experiment.
Its corpus consists of fifteen works published between 1970 and 2025. The corpus was purposively
assembled to represent five complementary domains: critical pedagogy and reflective emancipation;
critical-thinking methodology; media and information literacy; psychological research on
misinformation and online reasoning; and socio-philosophical analyses of platform power,
information security, and youth spirituality. Foundational works were retained when they supplied
concepts still required by the analysis, while recent peer-reviewed studies and institutional guidance
were selected to address contemporary digital conditions.

The analysis proceeded in four stages. First, each source was coded for the object of concern:
information quality, attention, emotion, identity, socialization, or institutional power. Second, the
mechanism of vulnerability was identified, including repetition, source opacity, urgency, social
endorsement, personalization, and affective activation. Third, proposed responses were classified as
restrictive, corrective, educational, or design-based. Fourth, the responses were evaluated against an
agency criterion: whether they increase a young person’s ability to understand an influence, test its
claims, regulate reaction, and make a revisable choice. This criterion draws on Freire’s distinction
between passive adaptation and critical participation (Freire, 1970), Paul and Elder’s account of
disciplined judgment (Paul & Elder, 2002), and contemporary work on cognitive tools for digital
citizens (Kozyreva et al., 2020).

Concepts were compared through a matrix with four analytical dimensions: epistemic orientation,
critical verification, affective self-regulation, and value-guided agency. A proposed protective
measure was included in the final model only when it met three conditions: it was not dependent on
a complete ban on access; it could be translated into a teachable or institutionally supportable practice;
and it preserved the user’s capacity to revise conclusions in the light of better evidence. Lateral
reading, for example, satisfies these conditions because it redirects attention from the appearance of
a single page to independent information about the source (Wineburg & McGrew, 2019).

The synthesis is interpretive and does not claim statistical representativeness. No human participants

were recruited, no personal data were processed, and no new dataset was created. The model is
therefore assessed by conceptual coherence, correspondence with the selected literature, explanatory
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usefulness, and falsifiability through future empirical research. Direct quotations from uncertain
secondary reproductions were avoided; arguments are paraphrased and attributed in author-date form.

Results

The first result is a four-part threshold for identifying manipulation. Digitally mediated influence
becomes manipulative when four conditions converge: the operation is materially opaque to the user;
it exploits a predictable cognitive or emotional vulnerability; it narrows the time, information, or
alternatives available for reflection; and it advances an objective that the user cannot adequately
recognize or contest. None of these conditions alone is sufficient. Personalization can improve
relevance, emotional communication can be legitimate, and simplified interfaces can reduce cognitive
burden. The decisive question is whether the configuration systematically bypasses reflective agency.
This threshold corrects two symmetrical errors. The first error treats every persuasive message as
manipulation and therefore mistakes protection for prohibition. The second treats every click as an
autonomous preference and therefore ignores how options are framed and ranked. Floridi (2014)
describes the digital transformation as a change in the informational environment in which human
action occurs, while Zuboff (2019) highlights the economic power derived from predicting and
shaping behavior. Read together, these perspectives indicate that agency must be evaluated
relationally: not only by asking whether a choice occurred, but also by examining whether the
conditions of choice were intelligible and contestable.

The second result concerns the mechanisms through which vulnerability is produced. The literature
converges on four mechanisms. Attention capture prioritizes salience, novelty, or repetition over
importance. Credibility substitution encourages users to rely on visual polish, familiarity, popularity,
or identity cues instead of checking expertise and evidence. Affective acceleration converts surprise,
fear, admiration, or indignation into immediate sharing before verification. Agency displacement
turns a recommendation into a default path, gradually weakening deliberate selection. Pennycook and
Rand (2021) show that susceptibility to false information cannot be explained only by partisan
motivation; inadequate attention to accuracy is also important. Kozyreva et al. (2023) therefore add
“critical ignoring” to critical thinking: digital competence includes the disciplined decision not to
allocate attention to low-value or manipulative material.

The third result is the Invisible Shield model. The metaphor denotes neither a technical firewall nor
an impermeable moral boundary. It describes four interdependent human capacities. Epistemic
orientation is the ability to identify what kind of claim is being made, who benefits from its
acceptance, and what evidence would be relevant. Critical verification is the ability to leave the initial
post, investigate the source, compare independent accounts, and distinguish primary evidence from
commentary. Affective self-regulation is the ability to recognize when emotional activation is
compressing judgment and to create a deliberate pause before reacting or sharing. Value-guided
agency is the ability to connect digital action with responsibility, dignity, truthfulness, and the
foreseeable effects on other people.

The four capacities are complementary rather than interchangeable. Information literacy without
affective regulation may fail at the precise moment when a message produces anger or fear. Moral
commitment without source evaluation may spread false information for a sincerely held purpose.
Skepticism without value-guided agency may become cynical disbelief in every source. Technical
safety without reflective participation may produce compliance rather than autonomy. Spiritual
immunity is therefore strongest when all four capacities operate as a cycle: orient, verify, regulate,
and act.
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The fourth result is an institutional principle. The shield cannot be assigned exclusively to the
individual because digital choices occur within educational, familial, cultural, media, and
technological environments. UNESCO (2021) treats media and information literacy as a civic and
educational competence, while Rheingold (2012) emphasizes attention, participation, collaboration,
and network awareness as practical digital literacies. The synthesis indicates that institutions should
not attempt to decide every conclusion for the learner. Their responsibility is to create repeated
opportunities for transparent source comparison, reason-giving, emotional reflection, and accountable
participation.

Table 1
The Invisible Shield model and its operational indicators
Capacity Core question Observable practice
Epistemic orientation =~ What is being claimed, by whom, and  Identifies claim type, source,
for what purpose? intended audience, and

relevant evidence.
Critical verification =~ What independent evidence supports or ~ Uses lateral reading, checks

challenges the claim? provenance, date, context,
and corroboration.
Affective self- Is an emotional reaction replacing Names the emotion, pauses,
regulation considered judgment? delays sharing, and re-
evaluates after activation
falls.
Value-guided agency =~ What responsible action follows from  Explains a choice, considers
the verified information? consequences, corrects
errors, and respects others’
agency.

The fifth result is a pedagogical sequence derived from the model. Instruction should begin with
authentic but low-stakes examples, because abstract warnings rarely transfer to actual feeds. Learners
first describe what made a post attractive or credible. They then investigate the source through lateral
reading, compare the claim with independent evidence, identify the emotional trigger, and justify a
decision to share, reject, annotate, or suspend judgment. Feedback must assess the reasoning process
rather than reward agreement with a predetermined opinion. Research on civic online reasoning
supports the need for explicit practice because many students struggle to evaluate online sources
despite extensive digital exposure (Breakstone et al., 2021). Digital familiarity is not equivalent to
epistemic competence.

The resulting model also clarifies the meaning of cognitive sovereignty. Sovereignty does not imply
complete independence from social influence, which is impossible. It means retaining a practical right
and capacity to inspect the reasons for a judgment, resist concealed steering, and revise one’s position.
Critical pedagogy contributes the principle that education should transform the learner from an object
of communication into a participant capable of questioning the conditions of communication (Freire,
1970). Paul and Elder (2002) add standards such as clarity, accuracy, relevance, and logical
consistency. The Invisible Shield translates these standards into the temporal conditions of digital
life, where verification must often compete with speed, repetition, and emotional intensity.

Finally, the model produces a testable prediction: interventions that teach only factual correction will
be less durable than interventions combining verification, affective pause, and accountable action.
The Debunking Handbook similarly stresses that correction must be clear, evidence-based, and
attentive to how misinformation is cognitively processed (Lewandowsky et al., 2020). The proposed
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model extends this insight from correcting isolated claims to preserving the broader capacities
through which a person evaluates future claims.

Discussion

The findings support a move from defensive rhetoric to capability-based protection. A purely
prohibitive model assumes that safety can be produced by removing harmful content before it reaches
the user. This assumption is unrealistic in an open and rapidly changing information environment,
and it can leave young people less prepared when restriction is absent. A purely individual model is
equally inadequate because it asks users to resist systems designed to capture attention while leaving
institutional incentives untouched. The Invisible Shield model distributes responsibility: individuals
develop reflective capacities, educators build practice, families support dialogue, media institutions
improve provenance and correction, and platforms make recommendation and advertising processes
more intelligible.

This distribution of responsibility is consistent with Kozyreva et al. (2020), who distinguish
individual cognitive tools from system-level reforms. Boosting user competence and improving the
choice architecture should not be treated as substitutes. Transparent labeling is weak if users do not
know how to interpret it; critical-thinking instruction is weakened when platform design continually
rewards impulsive engagement. The conceptual implication is that cognitive sovereignty is an
ecological achievement produced through the interaction of personal capacities and institutional
conditions.

The model also sets limits on the language of spiritual immunity. First, disagreement is not evidence
of manipulation. A person may reach an unpopular or mistaken conclusion through sincere reasoning.
Second, cultural difference is not inherently harmful. Shielding becomes intellectually destructive
when it prevents exposure to alternative interpretations. Third, emotional communication is not
necessarily irrational; moral understanding often depends on empathy and affect. The relevant danger
is not emotion itself but the engineered compression of reflection. Fourth, national or communal
values cannot replace evidence when a factual claim is evaluated. Values guide responsible use of
knowledge; they do not determine whether a verifiable statement is true.

These limits make the concept non-confessional and analytically usable. Spiritual immunity can be
defined through public capacities—truth-seeking, responsibility, dignity, reflection, and meaningful
choice—without requiring adherence to a particular doctrine. In this form, the concept complements
media and information literacy rather than competing with it. UNESCO’s framework emphasizes
access, evaluation, creation, and participation (UNESCO, 2021). The present model adds an explicit
bridge between epistemic competence and moral agency: a well-verified message can still be used
irresponsibly, while a benevolent intention can still distribute an unverified claim.

The local literature strengthens this bridge. Biyimbetov (2021) interprets information-psychological
security through the relations among persons, social groups, and institutions. Qurbonov and
Abduvafoyeva (2025) emphasize the influence of digital information processes on youth spirituality.
The present synthesis narrows these broad concerns into mechanisms and capacities. Its value lies not
in declaring the digital environment dangerous, but in specifying when an influence becomes agency -
reducing and which observable practices may interrupt that transition.

The model can be applied in educational and cultural settings through scenario-based assessment. A
learner may be presented with a viral claim and asked to document four steps: identify the source and
purpose, open independent sources, record the initial emotional response, and justify a final action.
Performance can be assessed with a rubric rather than a binary correct/incorrect score. Wineburg and
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McGrew (2019) show why this matters: expert fact-checkers often evaluate credibility by leaving a
page and examining what other sources say about it. Instruction that focuses only on close reading
within the original page may reward precisely the visual and rhetorical features that manipulation
exploits.

There is also a temporal dimension. Manipulation frequently benefits from immediacy, whereas
responsible judgment requires time. A short epistemic pause is therefore not passivity; it is an active
reorganization of attention. Critical ignoring adds a second temporal practice: refusing to spend scarce
attention on content whose source or purpose makes it unworthy of deeper engagement (Kozyreva et
al., 2023). Together, lateral reading and critical ignoring counter opposite failures—remaining
trapped inside a deceptive source and wasting cognitive resources on strategically distracting
material.

The strongest version of the “invisible shield” is thus not invisibility in the sense of secrecy. It is
invisibility because the protection resides in habits of judgment that travel with the person across
platforms. These habits should nevertheless be made visible during learning: students need language
for explaining how they checked a source, why they delayed a reaction, and which values shaped
their action. A capacity that cannot be demonstrated or assessed risks remaining rhetorical.

Practical Implications

Educational institutions should integrate source evaluation into ordinary subject teaching rather than
isolate it in a single digital-safety lecture. History classes can compare provenance and context;
language classes can analyze framing and rhetorical omission; science classes can distinguish peer-
reviewed evidence from testimonial claims. The same four-step routine—orient, verify, regulate,
act—can be adapted across disciplines. This approach avoids presenting media literacy as a technical
accessory and treats it as part of disciplined thinking.

Families and youth organizations should replace one-directional warnings with guided discussion.
Asking “What made this convincing?” or “What evidence would change your mind?” develops
metacognition more effectively than simply labeling a source as forbidden. Cultural institutions and
responsible media can support the process by publishing transparent corrections, explaining editorial
decisions, and distinguishing reporting from commentary. Platforms should make sponsorship,
provenance, recommendation criteria, and complaint procedures comprehensible to ordinary users.
Assessment should focus on demonstrated processes. Four indicators are especially useful: whether
the learner can name the claim and source; whether independent corroboration is sought; whether
emotional activation is recognized and managed; and whether the eventual action is justified in
relation to consequences. Longitudinal assessment is preferable because a single correct response
may reflect luck or prior familiarity. The objective is stable agency across unfamiliar cases.

Limitations

This study has four limitations. First, it is a conceptual synthesis and does not measure the prevalence
of manipulation or the effectiveness of the proposed model. Second, the corpus is selective rather
than exhaustive and is weighted toward English-language research alongside a limited Central Asian
literature. Third, concepts such as spirituality, autonomy, and manipulation remain culturally
sensitive; their operational indicators require validation in specific linguistic and educational
contexts. Fourth, platform architectures evolve rapidly, so the mechanisms identified here should be
periodically re-examined. The model should therefore be treated as a falsifiable framework for
research, not as a completed intervention proven to produce behavioral change.
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Future Research

Future studies should develop and validate an age-sensitive scale for the four capacities and test
whether they predict resistance to misleading content beyond general academic achievement.
Experimental work could compare factual correction alone with a combined intervention involving
lateral reading, affective pause, and value-based justification. Qualitative interviews could examine
how young people interpret “spiritual immunity” and whether the term supports agency or is
experienced as external control. Research should also compare urban and rural contexts, different
language environments, and varying levels of access without assuming that exposure or vulnerability
is uniform. Finally, platform-level variables—recommendation transparency, advertising disclosure,
friction before resharing, and correction visibility—should be studied together with educational
interventions.

Conclusion

The virtual environment expands learning, communication, and self-expression, but it also
reorganizes the conditions under which judgment is formed. The relevant philosophical challenge is
therefore not to choose between technological enthusiasm and technological fear. It is to preserve the
young person’s ability to understand influence, test claims, regulate reaction, and act responsibly
within an environment shaped by opaque selection and unequal informational power.

The article defines manipulation through a four-part threshold—opacity, exploitation of vulnerability,
restriction of reflection, and an insufficiently contestable objective—and proposes the Invisible
Shield model of epistemic orientation, critical verification, affective self-regulation, and value-guided
agency. The shield is not a ban, a doctrine, or a guarantee of correct belief. It is a transferable set of
practices that protects the conditions of meaningful choice. Its effectiveness depends on a shared
ecology of responsibility involving education, families, cultural institutions, media, and platform
design. The next task is empirical: the model must be operationalized, tested, criticized, and revised
in collaboration with the young people whose agency it seeks to strengthen.
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Chinese Expansionist Philosophy’s Historical Bacground
Kamran Shirinzade

Abstract. This article examines the historical foundations and contemporary manifestations of ideas
commonly associated with Chinese expansionism. It asks how classical concepts such as Tianxia,
Confucian moral authority, Legalist state capacity, and tributary relations are reinterpreted in
present-day foreign policy. The study applies qualitative historical analysis, comparative political
thought, discourse analysis, and a focused case study of the Belt and Road Initiative (BRI). The
findings show that classical philosophy does not mechanically determine current policy, rather,
selected historical concepts provide a vocabulary through which national rejuvenation, connectivity,
hierarchy, sovereignty, and international leadership are framed. Contemporary Chinese influence is
multidimensional and operates through infrastructure finance, trade, institutions, technology,
diplomacy, and military modernization. The BRI illustrates both the developmental potential and the
strategic ambiguity of this approach, particularly in Eurasia and the South Caucasus. Realist, liberal,
and constructivist interpretations each explain part of the phenomenon but none is sufficient alone.
The article concludes that China’s expanding global role is best understood as an adaptive synthesis
of historical narratives and modern state interests, not simply as territorial conquest or entirely
benign cooperation.
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Cin ekspansionist diisiincasinin tarixi asaslari vo
miasir ol¢ulori

Kamran Sirinzads

Xiilasa. Moaqalads Cin ekspansionizmi ila alagalondirilon ideyalarin tarixi asaslari vo miiasir
tazahiirlori arasdirilir. Todqgiqat Tianxia, konfutsici manavi hakimiyyat, leqalist dovlat giicii va tribut
miinasibatlori kimi klassik anlayislarin miiasir xarici siyasatda neca yenidon sarh edildiyini
miiayyanlasdirmaya calisir. Aragsdirmada keyfiyyat yoniimlii tarixi tohlil, miiqayisali siyasi fikir,
diskurs tohlili vo “Bir kamar, bir yol” tasabbiistiniin niimunavi hadisa kimi oyranilmasi totbiq olunur.
Noaticalar gostorir ki, klassik falsafo miiasir siyasati birbasa miiayyan etmir, segilmis tarixi anlayislar
milli dir¢alis, qarsiliqli baghhq, iyerarxiya, suverenlik va beynalxalq liderliyin asaslandirildig: siyasi
dil yaradwr. Cinin miiasir tasiri infrastruktur maliyyasi, ticarat, beynalxalq institutlar, texnologiya,
diplomatiya va harbi modernlasma vasitasilo ¢oxolgiilii sakilda hayata kegirilir.
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“Bir kamar, bir yol” tagabbiisii bu yanasmanin ham inkisaf imkanlarini, ham da strateji qeyri-
miiayyanliyini, xtisusilo Avrasiya va Conubi Qafqazda aydin géstorir. Maqala Cinin genislonan qlobal
rolunu arazi isgalindan daha genis, tarixi narrativiorlo miiasir déviot maraqglarimin adaptiv sintezi
kimi giymoatlondirir.

Acgar sozlar: Cin, ekspansionist diisiinca, Tianxia, Bir kamor bir yol tagabbiisii, geoiqtisadiyyat,
Caonubi Qafqaz
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Introduction

China’s approach to international relations draws on an extensive intellectual and political history.
Whereas mainstream Western theories often emphasize sovereign equality, competition, and balances
of power, classical Chinese traditions also foreground relational order, moral leadership, hierarchy,
and social harmony. Daoist, Confucian, and Legalist ideas emerged in distinct historical settings and
should not be treated as a unified doctrine, yet their concepts continue to appear in contemporary
debates about China’s place in the world. As China’s material capabilities have expanded, political
leaders and scholars have increasingly invoked traditional language to explain national rejuvenation,
international cooperation, and global governance (Callahan, 2016; Qin, 2018).

The nature of Chinese expansionism is contested. Conventional territorial expansion is only one
possible meaning of the term. Contemporary Chinese statecraft relies heavily on economic
integration, infrastructure finance, technological networks, institutional participation, strategic
diplomacy, and military modernization. These instruments have led analysts to describe China’s
approach as geoeconomic or institutional expansion rather than classical colonial conquest (Doshi,
2021; Economy, 2018). The debate has intensified under Xi Jinping because of the Belt and Road
Initiative (BRI), Made in China 2025, the modernization of the People’s Liberation Army (PLA), the
Digital Silk Road, and more assertive activity in the South China Sea and around Taiwan.

This article asks two questions: To what extent do traditional Chinese political concepts illuminate
contemporary foreign policy, and through which instruments does China expand its influence today?
Its purpose is not to label all Chinese engagement as domination, but to distinguish historical
narratives, material interests, developmental cooperation, and strategic power projection. The BRI
and its Eurasian dimension, including the South Caucasus, provide a focused context for this
assessment.

Materials and Methods

The research uses a qualitative design combining historical analysis, comparative political thought,
discourse analysis, and case-study reasoning. Historical analysis traces changes in ideas of political
order, frontier security, tributary relations, and imperial legitimacy across major dynastic and modern
periods. Comparative analysis distinguishes classical concepts from their contemporary
reinterpretation, avoiding the assumption that present policy is a direct continuation of ancient
philosophy.
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The source base consists of classical concepts discussed in the scholarly literature, official policy
language, books and journal articles on Chinese grand strategy, and studies of the BRI. The analysis
is organized through three international-relations perspectives. Neorealism is used to examine
material power and security competition; liberal approaches clarify the role of trade, institutions, and
interdependence; and constructivism explains the political use of identity, historical memory, and
civilizational narratives (Foot & Walter, 2011; Mearsheimer, 2014). The BRI serves as the primary
case through which economic, diplomatic, institutional, and regional implications are compared.

The study does not use surveys, interviews, or original statistical data. Its conclusions are therefore
interpretive and concern the logic found in texts, policies, and documented cases rather than measured
public opinion. Triangulation across historical, theoretical, and policy sources is used to reduce one-
sided interpretation.

Results
Historical Foundations of Chinese Political Expansion

The territorial and political reach of successive Chinese dynasties developed over centuries through
a combination of military campaigns, diplomacy, migration, administration, trade, and tributary
relationships. The Han and Tang dynasties expanded influence into Central Asia, Korea, and Vietnam
while seeking to protect trade routes, manage frontier threats, and consolidate imperial authority.
These processes varied greatly by period and region; they cannot be reduced to either peaceful
exchange or continuous conquest (Fairbank & Goldman, 2006).

During the Ming period, the maritime expeditions led by Zheng He connected China with Southeast
Asia, South Asia, the Arabian Peninsula, and East Africa. The expeditions projected prestige,
facilitated trade, and reinforced diplomatic and tributary ties, but did not create a European-style
system of permanent overseas colonies. The Qing dynasty achieved the largest territorial extent of
the imperial state, incorporating or consolidating rule over Xinjiang, Tibet, Mongolia, and Taiwan.
The borders and administrative arrangements produced during this period continue to influence
modern ideas of sovereignty and territorial integrity.

The ‘Century of Humiliation,” conventionally dated from the First Opium War to the establishment
of the People’s Republic of China, transformed the political meaning of territory and foreign
influence. Unequal treaties, foreign concessions, invasion, and internal fragmentation became central
to modern national memory. Consequently, the protection of sovereignty and the goal of national
rejuvenation occupy a particularly important place in the Chinese Communist Party’s political
narrative (Economy, 2018).

Tianxia, Confucianism, and Legalist State Capacity

The concept of Tianxia—often translated as ‘All Under Heaven’—imagined political order as a
morally and culturally structured world rather than a system of formally equal sovereign states.
Contemporary scholars disagree about whether Tianxia offers a usable model of global governance
or functions primarily as a historical metaphor. Its relevance today lies less in institutional continuity
than in the language it offers for discussing harmony, hierarchy, responsibility, and leadership
(Callahan, 2016; Qin, 2018).

Confucian thought emphasizes moral authority, proper conduct, and rule through virtue. In

contemporary political discourse, such themes support claims that legitimate leadership can attract
cooperation without coercion. Legalist traditions, by contrast, stress administrative capacity,
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discipline, law, and centralized state power. Modern Chinese governance combines rhetorical appeals
to harmony with strong institutions of party-state control. Traditional concepts thus operate as
selective resources: they legitimize different aspects of policy but do not replace calculations of
power, security, and economic interest (Yan, 2019).

The Belt and Road Initiative as Geoeconomic Statecraft

Since its announcement in 2013, the BRI has become the most visible instrument of China’s
international economic strategy. Through transport corridors, ports, energy projects, industrial zones,
financial cooperation, and digital infrastructure, the initiative seeks to improve connectivity across
Asia, Europe, Africa, and beyond. Supporters emphasize infrastructure gaps, trade facilitation,
investment, and development. Critics focus on debt sustainability, opaque procurement, political
dependency, environmental risk, and the strategic use of dual-purpose infrastructure (Callahan, 2016;
Doshi, 2021).

The BRI also demonstrates that China’s influence is negotiated rather than imposed uniformly.
Outcomes depend on host-state institutions, local political coalitions, financing terms, project
selection, and regional competition. The Hambantota Port debate and the China—Pakistan Economic
Corridor illustrate why the same project may be interpreted as development cooperation, commercial
risk, or strategic leverage. A careful assessment must therefore distinguish evidence of unsustainable
debt, domestic policy failure, renegotiation, and deliberate coercion rather than assuming a single
model of ‘debt-trap diplomacy.’

In the South Caucasus, transport geography connects the BRI to the Trans-Caspian and Middle
Corridor routes. Azerbaijan and Georgia occupy key positions between Central Asia, the Caspian
Sea, Tiirkiye, and European markets. Research published in Scientific Work identifies Azerbaijan’s
infrastructure and transit role as an important component of BRI connectivity in the region
(Khanbabazade, 2023). More recent analysis in Scientific Research likewise emphasizes the growing
commercial and geopolitical relevance of the Middle Corridor and Azerbaijan’s role in multimodal
transport (Mammadov, 2025). These studies support the view that the BRI’s regional impact depends
on the interaction between Chinese objectives and the independent interests of transit states.

Military, Technological, and Diplomatic Dimensions

Economic statecraft is accompanied by rapid military modernization. The PLA has invested in naval
capabilities, missile forces, cyber operations, space systems, and artificial intelligence. China’s
island-building and militarization in the South China Sea, its extensive maritime claims, and increased
military activity around Taiwan are widely interpreted as efforts to alter the regional balance of power.
The establishment of a support base in Djibouti in 2017 further demonstrated the growing global
reach of Chinese security interests (Friedberg, 2011; Mearsheimer, 2021).

Technological expansion is another central dimension. Huawei, Alibaba, Tencent, and other Chinese
companies participate in telecommunications, cloud services, e-commerce, financial technology, and
smart-city systems across many countries. The Digital Silk Road can reduce infrastructure gaps and
improve connectivity, but it also raises concerns about cybersecurity, standards, data governance,
surveillance, and technological dependency. The strategic value of technical standards means that
competition now extends beyond territory and trade into digital ecosystems.

Diplomatically, China presents itself as a supporter of South—South cooperation, development,

sovereignty, and non-interference. It has expanded its role in the United Nations, established or
strengthened institutions such as the Asian Infrastructure Investment Bank, and promoted the idea of
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a ‘community with a shared future for mankind.” At the same time, more confrontational ‘Wolf
Warrior’ rhetoric has sometimes conflicted with the image of restrained and harmonious leadership.
The coexistence of partnership language and assertive defense of national interests illustrates the
hybrid character of contemporary Chinese diplomacy (Economy, 2024).

Contemporary Chinese International-Relations Thought

Chinese international-relations scholarship is diverse and cannot be reduced to a single expansionist
school. Yan Xuetong’s moral realism combines realist competition with insights drawn from classical
Chinese political thought. It argues that international leadership depends on both strategic capability
and political authority, thereby linking material power to legitimacy (Yan, 2019). Qin Yaqing’s
relational theory shifts attention from isolated actors to relationships and social processes. From this
perspective, influence can grow through partnerships, infrastructure cooperation, institutions, and
dense interdependence rather than through territorial annexation (Qin, 2018).

These approaches show how Chinese scholars seek to contribute concepts that are not derived
exclusively from Western theoretical traditions. Nevertheless, their ideas should not be treated as
official policy blueprints. They are best understood as part of a broader intellectual environment in
which China’s rise, identity, and preferred international order are debated.

Discussion

The results indicate that traditional philosophy supplies a framework of legitimation and
interpretation rather than a direct causal explanation of contemporary foreign policy. Modern Chinese
policymakers act within a system of sovereign states, nuclear deterrence, global markets, and
international law. Classical concepts such as harmony, Tianxia, moral rule, and state capacity are
selectively combined with modern objectives of economic development, regime security,
technological advancement, territorial integrity, and national rejuvenation.

Realism explains the importance of military modernization, regional balancing, and strategic
competition with the United States. Liberal approaches clarify why trade, investment, infrastructure,
and institutions can create mutual benefits and constrain conflict. Constructivism reveals how
historical memory and civilizational identity shape policy narratives. The evidence supports a
combined framework: China seeks greater capability and influence, but it often pursues these aims
through economic and institutional mechanisms embedded in cooperation (Allison, 2017; Ikenberry,
2008).

Counterarguments remain important. Chinese officials stress peaceful development, non-
interference, mutual benefit, and the absence of a colonial tradition comparable to European overseas
empires. Many BRI projects respond to genuine infrastructure needs and are actively requested by
partner governments. Confucian ideals of moral authority and collective welfare also provide a
normative explanation for cooperation. Yet official rhetoric does not by itself resolve concerns about
asymmetric dependence, strategic infrastructure, maritime coercion, or political leverage. Evaluation
must therefore remain case-specific and evidence-based.

Cultural preservation and self-reliance add another layer. Historical concern with language, ritual,
education, and political cohesion has modern parallels in policies concerning technological
autonomy, food and energy security, border control, and cultural confidence. Confucius Institutes and
international media expand soft power, while the discourse of a shared future presents Chinese
leadership as oriented toward collective well-being. These activities may create genuine exchange
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and attraction, but they can also serve strategic communication. The distinction depends on
transparency, reciprocity, and the degree of political control involved.

Conclusion

Chinese expansionist thought is a multifaceted phenomenon that cannot be defined exclusively
through territorial conquest. Historically, Chinese states combined political hierarchy, frontier
security, cultural influence, trade, diplomacy, and military force. In the contemporary period, China’s
global reach is expressed through infrastructure finance, technological systems, international
institutions, diplomatic partnerships, and military modernization.

The BRI demonstrates both the developmental opportunities and the strategic ambiguity of this
approach. In Eurasia and the South Caucasus, China’s objectives intersect with the interests of transit
states such as Azerbaijan, which seek investment, connectivity, and diversified trade routes. Regional
outcomes are therefore co-produced by China and partner countries rather than dictated by Beijing
alone.

Overall, contemporary Chinese expansion is best understood as an adaptive synthesis of historical
narratives and modern state interests. If expansionism is defined only as territorial acquisition,
present-day China differs significantly from earlier empires. If it includes geoeconomic influence,
technological leadership, institutional agenda-setting, and strategic power projection, China’s
international footprint is clearly expanding. Future research should compare individual BRI projects,
financing arrangements, public responses, and long-term institutional effects to distinguish mutually
beneficial cooperation from dependency or coercion.
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Key Features of Political Culture in Contemporary Azerbaijan
Deniz Valiyeva

Abstract. This study examines the principal features of political culture in the Republic of Azerbaijan

through four interrelated dimensions: the Soviet political legacy, the impact of the Karabakh conflict,

paternal authority in the national mentality, and the constitutional principle of secularism. The study
uses qualitative document analysis and thematic interpretation of academic literature, legal sources,

and selected publications on Azerbaijan. The findings indicate that Soviet-era centralized governance
contributed to political caution, limited civic initiative, and expectations of vertical decision-making.

At the same time, independence, generational change, civil-society activity, and digital
communication have encouraged more participatory attitudes. The Karabakh conflict strengthened
national identity, attachment to statehood, and the prioritization of security and stability; following

the restoration of territorial control, reconstruction, reintegration, and long-term peace have become
more prominent in public discourse. Paternal norms support expectations of strong leadership and
collective trust, while also creating a risk that personal loyalty may outweigh institutional

accountability. Secularism provides a legal and social framework for the political inclusion of
different religious and ethnic groups. Overall, Azerbaijan’s political culture combines historical
continuity with gradual modernization and remains shaped by the interaction between stability,

national solidarity, civic participation, and institutional development.
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Miiasir Azarbaycanda siyasi madoniyyatin
dsas xiisusiyyatlori

Daniz Valiyeva

Xiilasa. Tadgiqatda Azarbaycan Respublikasinda siyasi madoaniyyatin asas xiisusiyyatlori dord
qarsiligh alaqali istigamat iizra arasdwrilir: sovet siyasi irsi, Qarabag miinaqisasinin tasiri, milli
mentalitetda paternal hakimiyyat vo diinyavilik prinsipi. Moaqgalads elmi adobiyyatin, hiiquqi
manbalorin va Azarbaycanla bagh se¢ilmis nagrilorin keyfiyyat yoniimlii sonad tahlili va tematik sarhi
tathbiq edilir. Noticalor gostarir ki, sovet dovriiniin moarkazlosdirilmis idaraetma modeli siyasi
ehtiyatlihg, mahdud vatondas tasabbiisii va saquli gararverma gozlontilorinin formalasmasina tasir
gostormisdir. Bununla yanasi, miistaqillik, nasil dayisikliyi, vatondag comiyyati faaliyyati va ragamsal
kommunikasiya daha istirak¢ yanasmalart giiclandirmisdir. Qarabag miinaqisasi milli kimliyi,
dovlatgiliya baghlig, tohliikasizlik va sabitlik prioritetlorini méhkamlaondirmigdir.
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Paternal normalar giiclii liderlik va kollektiv etimad gozlontilorini dastakloyir, lakin saxsi sadaqatin
institusional hesabatliligi tistalomasi riskini da yaradir. Diinyavilik miixtalif dini va etnik qruplarin
siyasi inteqrasiyast iiciin hiiquqi va sosial ¢or¢iva tomin edir. Umumilikda, Azorbaycamin siyasi
madaniyyati tarixi davamliligla tadrici modernlagmoni birlosdirir.

Acar sozlor: siyasi madaniyyat, sovet irsi, Qarabag miinaqisasi, paternal hakimiyyat, diinyavilik,
Azarbaycan
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Introduction

In the contemporary period, the extent of public participation in political processes, trust in the state
and its institutions, and attitudes toward democratic values have become increasingly significant.
Political culture therefore has both scholarly and practical importance. It provides a framework for
understanding how citizens perceive authority, institutions, participation, legitimacy, and their own
role in public life. Classic studies define political culture through the orientations that individuals and
groups develop toward political institutions and processes, while later research links these
orientations to historical experience, modernization, and institutional performance (Almond & Verba,
1963; Inglehart & Welzel, 2005).

Political culture may be understood as a system of values, beliefs, expectations, and behavioral
patterns that shapes society’s relationship with the political system. In Azerbaijan, this culture has
developed through the interaction of imperial and Soviet legacies, independence and state-building,
armed conflict, national traditions, constitutional principles, and contemporary social change.
Azerbaijan’s post-Soviet political development cannot be explained through a single factor; historical
continuity and institutional transformation operate simultaneously (Altstadt, 2017; Cornell, 2011).
This article analyzes four factors that are especially visible in contemporary Azerbaijan: the Soviet
political legacy, the influence of the Karabakh conflict, paternal authority in the national mentality,
and secularism. The aim is to identify how these factors shape political expectations and behavior,
and how their interaction influences the balance between stability, solidarity, participation, and
institutional modernization.

Materials and Methods

The study employs a qualitative research design based on document analysis and thematic
interpretation. The source base includes scholarly books and journal articles on political culture and
post-Soviet transformation, the Constitution of the Republic of Azerbaijan, and research concerning
the Karabakh conflict, multiculturalism, secular governance, national identity, and patterns of
political authority. Sources were selected according to their relevance to the four analytical themes
and their capacity to clarify historical, legal, and sociocultural dimensions of political culture.

The analysis was conducted in three stages. First, the literature was reviewed to identify recurring
explanations of political attitudes and institutional expectations. Second, the material was coded
under four thematic categories: Soviet legacy, conflict and national solidarity, paternal authority, and
secularism. Third, the categories were compared to determine where they reinforce or constrain civic
participation and political modernization. Because the study is interpretive and does not use survey
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data or interviews, its findings describe dominant tendencies in the literature rather than measuring
the attitudes of the entire population. This limitation is considered when drawing conclusions.

Results
The Influence of the Soviet Political Legacy

The political culture of contemporary Azerbaijan was shaped not only by developments following
independence but also by the long period of Soviet rule. Its effects remain visible in patterns of
political behavior and in citizens’ relationship with the state. Soviet governance was highly
centralized: major political decisions were made within the union-wide party structure, while
opportunities for autonomous local participation were limited. The system encouraged compliance
with vertical administration more strongly than individual political initiative. These conditions
contributed to a political style in which many citizens adopted the position of observers rather than
active participants (Jabarov, 2024; Rose et al., 1998).

The hegemony of the Communist Party also reduced representative institutions to a largely formal
role. Although parliaments, elections, and other political mechanisms existed, effective power was
concentrated within the party hierarchy. As a result, formal institutions could be perceived as distant
from actual decision-making. Restrictions on free political expression further encouraged caution and
self-censorship. The idea that silence offered security became embedded in everyday behavior, and
elements of this disposition continued into the post-Soviet period (Jabarov, 2023).

Nevertheless, the legacy is neither uniform nor permanent. Since independence, new institutions,
civil-society initiatives, educational opportunities, transnational contacts, and information
technologies have widened the channels through which citizens receive political information and
express public concerns. Generational change is especially important because younger citizens
encounter different models of communication and participation. The evidence therefore suggests a
gradual, uneven transition: expectations of centralized authority remain influential, but they coexist
with demands for transparency, responsiveness, and meaningful civic participation (Altstadt, 2017;
Inglehart & Welzel, 2005).

The Influence of the Karabakh Conflict on Political Culture

Political culture is shaped not only by institutions and ideology but also by the long-term
consequences of war and political conflict. The Armenian—Azerbaijani conflict over Karabakh, the
Second Karabakh War of 2020, and the developments of 2023 became decisive reference points in
Azerbaijan’s public consciousness. The conflict strengthened national identity, attachment to
statehood, and the political priority assigned to security and territorial integrity (de Waal, 2013;
Naghiyeva, 2025).

For decades, the Karabakh issue was experienced not simply as a territorial dispute but as a national
tragedy, a displacement crisis, and a symbol of collective memory. The displacement of hundreds of
thousands of people in the early 1990s produced deep social trauma while also mobilizing political
consciousness. The idea of restoring territorial integrity reinforced social cohesion around a common
objective. Consequently, stability and security frequently took precedence in public assessments of
political processes (Naghiyeva, 2025).

The conflict also influenced the hierarchy of political priorities. Social and economic demands were

often discussed alongside the argument that the restoration of territorial integrity had to come first.
After Azerbaijan restored control over its territories, public discourse increasingly turned toward
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reconstruction, return, reintegration, regional development, and a durable peace. This shift creates
space for political culture to focus more strongly on institutional effectiveness, social policy, and
public participation; however, the enduring effects of conflict and displacement require careful and
long-term assessment.

National Mentality and Paternal Authority

Political culture has deep social and cultural roots. In Azerbaijan’s traditionally patriarchal social
structure, the authority associated with the father or senior family figure can influence expectations
of public leadership. Within the family, the father is often understood as a protector, decision-maker,
and bearer of responsibility. In political perception, this model may be projected onto the state and
its leaders, encouraging an image of the strong leader as a guardian of collective welfare (Arik, 2024).
Such a pattern can support expectations of continuity, order, and responsibility. At the same time, it
may give priority to confidence in a leader over the citizen’s direct and sustained participation in
institutions. When political legitimacy is strongly personalized, symbolic and moral expectations may
become more influential than programmatic choice, competition, and institutional accountability.
Respect for age, experience, loyalty, and tradition can therefore serve both as stabilizing cultural
resources and as factors that slow the development of impersonal, rules-based political relations
(Almond & Verba, 1963; Smith, 1991).

Paternal authority should not be treated as an unchanging or exclusively Azerbaijani characteristic.
Social norms transform as education, urbanization, digital communication, women’s participation,
and generational change alter family and public relations. The relevant finding is therefore not that
paternalism fully determines political behavior, but that it remains one cultural lens through which
authority, protection, responsibility, and loyalty may be interpreted.

Secularism, Multiculturalism, and Modernization

Secularism is one of the central legal foundations of political culture in the Republic of Azerbaijan.
The Constitution establishes the secular character of the state, separates religion from the state, and
guarantees equality regardless of religious affiliation. This legal framework supports equal political
status for citizens of different faiths and helps prevent any single religious doctrine from acquiring
official ideological authority (Constitution of the Republic of Azerbaijan, 1995).

The significance of secularism is reinforced by Azerbaijan’s multiethnic and multiconfessional
composition. Legal equality, religious neutrality, and the protection of cultural diversity create
conditions for broader inclusion in political and social life. Research published in the journal
Scientific Work emphasizes the constitutional foundations of multiculturalism in Azerbaijan, while
research in Scientific Research highlights the role of balanced public communication in supporting
intercultural dialogue and social cohesion (Habibova, 2021; Allahverdiyeva, 2024). These principles
are relevant to political culture because trust and participation are strengthened when citizens perceive
public institutions as equally accessible.

For many younger citizens, secularism is not only a constitutional provision but also part of a modern
social outlook. Expectations of transparent decision-making, professional administration, rational
policy, and open communication are compatible with secular governance. The development of digital
media can expand pluralism and access to information, but it can also intensify polarization and
misinformation. Thus, the modernization of political culture requires not only technological access
but also media literacy, ethical communication, and institutional responsiveness (Allahverdiyeva,
2024).
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Discussion

The findings show that the four factors do not operate separately. The Soviet legacy and paternal
authority can both strengthen expectations of vertical leadership, yet their historical origins are
different: one is linked to a centralized political system, while the other emerges from longer-standing
social norms. The Karabakh conflict added a powerful security dimension, encouraging unity around
territorial integrity and statehood. Secularism, in contrast, provides a constitutional basis for inclusion
and creates opportunities for pluralism within a shared civic framework.

This interaction produces a political culture characterized by both continuity and change. Stability
and national solidarity remain highly valued, but they increasingly coexist with demands for effective
institutions, access to information, professional governance, and citizen involvement. Comparative
studies of post-authoritarian societies suggest that democratic political culture develops not only
through formal institutional change but also through repeated experiences of participation,
accountability, and trust (Inglehart & Welzel, 2005; Rose et al., 1998). For Azerbaijan, this means
that political modernization depends on the practical relationship between citizens and institutions as
much as on legal design.

The analysis also indicates that cultural explanations must be used carefully. Concepts such as
paternalism, mentality, or collective loyalty should not be presented as fixed national traits. They are
historically conditioned patterns that vary across generations, regions, educational groups, and social
contexts. Future research should therefore test the themes identified here through representative
surveys, interviews, and comparative analysis. Such work could measure how age, education,
displacement experience, media use, and institutional contact affect political trust and participation.

Conclusion

The Soviet period continues to influence Azerbaijan’s political culture through political caution,
formalism, and expectations of centralized decision-making. These tendencies, however, are
gradually being reshaped by independence, social change, civil-society activity, education, and digital
communication. Contemporary political culture is therefore not a simple continuation of the past, but
a field in which inherited habits and new forms of participation interact.

The Karabakh conflict left a deep mark on citizens’ relationship with the state and on the language of
public debate. It reinforced national unity, security concerns, and attachment to statehood. The
restoration of territorial control has opened a new phase in which reconstruction, reintegration, social
development, and peace can occupy a larger place in political discourse.

Paternal authority remains relevant to expectations of strong leadership, collective trust, and
administrative stability. Yet this cultural pattern is capable of transformation and can coexist with
greater institutional accountability and citizen initiative. Secularism, meanwhile, offers an essential
legal and social foundation for equal participation by diverse religious and ethnic groups. Taken
together, these findings suggest that the future development of Azerbaijan’s political culture will
depend on maintaining stability and solidarity while expanding transparent institutions, pluralistic
discussion, and meaningful civic participation.
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Iqlim transformasiyasi soraitinds Kiir ¢ay1 hévzasinin su
chtiyatlarimin doyismosi

. * . o .o
Ulkor Mahmudova! ““, Elvira Piriyeva? */, Kamran Ramazanov?

Xiilasa. Maqgalada iqlim transformasiyasi saraitinda Kiir ¢ayr hovzasinin su ehtiyatlarinin ¢oxillik
dayismasi va ¢ay aximnin formalagsma xiisusiyyatlori arasdirilir. Todqiqatin magsadi temperatur va
vaginti rejimlorindaki dayismalorin, antropogen su istehlakinin va geri qaytariimayan itkilorin
hovzanin su balansina tasirini qgiymatlondirmakdir. 1961—1990-c1 illor bazis dovrii iizra ¢oxillik ayliq,
movsiimi va illik hidroloji gostaricilor, su tasarriifatt malumatlart va bes qlobal iqlim modelinin
ssenari naticalori miiqayisali-statistik tisulla tohlil edilmigdir. Naticalor Kiir hovzasinda illik aximin
azalmasi meylini, su istehlakinin yiiksak payini va iqlim ssenarilarina gora su ehtiyatlarinin ilda 2,7—
5,3 km? azalmasi ehtimalimi géstarir. Temperatur artimi, qar ehtiyatinin azalmasi va yagintilarin
movsiimi  paylanmasmin dayismasi aximin il daxilinds yenidon béliisdiiriilmasini giiclondirir.
Suvarmada samoarali texnologiyalarin tatbiqi, itkilorin azaldilmasi, tomizlonmis drenaj sularinin
tokrar istifadasi va hovza iizra davamli monitoring asas uygunlasma tadbirlori kimi qiymatlandirilir.
Olds olunan naticalor Kiir ¢ayr hovzasi iigiin  uzunmiiddatli va inteqrasiyali su idaraetma
strategiyalarinin hazirlanmasina elmi asas yaradir.

Acar sozlar: Kiir cayi, su ehtiyatlary, iqglim dayismalori, cay aximi, su ¢atismazligi, su idaraetmasi
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Changes in the Water Resources of the Kura River Basin
under Climate Transformation

Ulkar Makhmudova!® **, Elvira Piriyeva? ), Kamran Ramazanov?

Abstract. The article examines long-term changes in the water resources of the Kura River basin and
the characteristics of river-flow formation under climate transformation. The study aims to assess the
effects of changes in temperature and precipitation regimes, anthropogenic water consumption, and
irreversible losses on the basin water balance. Long-term monthly, seasonal, and annual.
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hydrological indicators for the 1961—1990 baseline period, water-management data, and scenario
outputs from five global climate models were analyzed using comparative and statistical methods.
The results indicate a declining trend in annual flow, a high share of water abstraction, and a possible
annual reduction of 2.7-5.3 km’ in water resources under the assessed climate scenarios. Rising
temperature, declining snow reserves, and changes in the seasonal distribution of precipitation
intensify the intra-annual redistribution of runoff. Efficient irrigation technologies, reduction of
conveyance losses, reuse of treated drainage water, and continuous basin-wide monitoring are
identified as priority adaptation measures. The findings provide a scientific basis for developing long-
term and integrated water-management strategies for the Kura River basin.

Keywords: Kura River, water resources, climate change, river flow, water scarcity, water
management
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Giris

Cay aximi hidroloji dovranin asas komponentlorindon biri olmagla ¢ay hovzoesinds formalasan iglim
vo fiziki-cografi amillorin inteqral gostoricisidir. Onun mokan-zaman doyiskonliyi atmosfer
sirkulyasiyasi, yagintilarin miqdar1 vo faza vaziyyaeti, temperatur rejimi, qar ehtiyatt vo bu amillorin
movsiimi paylanmasi ilo miioyyan olunur. Azaorbaycanda miisahidos olunan regional istilogsma illik vo
maksimal c¢ay aximinin azalmasi, qis azsulu dovr aximinin iso artmasi ilo miisayiot olunur
(Makhmudov, 2016).

Kiir ¢ay1 Conubi Qafgazin oan boyiik transsorhod su arteriyasidir. Hovzads su ehtiyatlarinin 6lkolor
lizro qeyri-barabor formalagsmasi, suvarma vo kommunal tolobatin artmasi, ¢irklonmo vo iqlim
doyismolori su tohliikasizliyino birgs tosir gostorir. Asagi Kiirdo dasqin riskinin yalniz iqlim deyil,
maocra tutumunun azalmasi vo digor antropogen amillorlo do slagoali oldugu miioyyon edilmisdir
(Abbasov & Mahmudov, 2009). 2010-cu il dasqininin peyk vo hidrometeoroloji molumatlarla tohlili
do hovzods miisahido vo mosafodon zondlama molumatlarinin birlikds istifadasinin vacibliyini
gostorir (Aghayev & Mahmudov, 2019).

Son tadqiqatlar Kiirlin gorb hissesindo uzunmiiddotli axim doyiskonliyinin temperatur, yaginti1 vo agac
halgalar1 malumatlar1 asasinda barpa oluna bildiyini gostorir (Bakhtiyorov et al., 2024). Kiir-Araz
ovaliginda iqlim voa su idaragiliyinin torpaq soranligina birgo tosiri iso su ehtiyatlarmin yalniz
komiyyat deyil, torpaq va kond tosorriifatt dayaniqligi ilo slagoali keyfiyyat aspektlorini do 6no ¢ixarir
(Han et al., 2024). Yerli todqgiqatlarda iqlim doyigsmoalorinin Azorbaycanda quraqliq, sel vo dasqinlarin
intensivliyine tosiri geyd olunur (Karimova et al., 2024), suya gonast edon suvarma sistemlorinin
diizgiin layiholondirilmosi iso su itkilorinin azaldilmasi iigiin osas vasitolordon biri hesab edilir
(Olizado, 2025).

Tadqiqatin magsadi Kiir cay1 hvzasinin su ehtiyatlarinda bas veran c¢oxillik doyigsmalori tohlil etmak,
iglim va antropogen amillorin rolunu qiymstlondirmak, global iqlim modellari asasinda miimkiin
galacak dayismolari iimumilasdirmak vo uygunlasma istigamatlorini miisyyanlogdirmakdir.
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Metodlar

Todgiqatda Kiir cay1r vo oasas qollar1 iizro hidroloji miisahido siralarindan, su tosorriifati
gostaricilorindon, hovzo 6lkalorinds su istehlakinin strukturuna dair iimumilagdirilmis molumatlardan
vo miislliflorin ovvalki ekocografi aragsdirmalarindan istifads edilmisdir (Mahmudova, 2009, 2023).
Bazis dovri kimi 1961-1990-c1 illorin ¢oxillik ayliq, mdvsiimi vo illik gostoricilori gotliriilmiis,
sonraki dovrlorin faktiki axim gostaricilori homin baza ilo miiqayise edilmisdir.

[llik tobii vo faktiki su hocmlorinin siralari osas qollar vo Kiiriin monsobo yaxim hidroloji montagalori
izra barpa edilmisdir. Tohlildo miiqayisoli-statistik, hidroloji balans vo ssenari yanagmalarindan
istifads olunmusdur. Aximin dayisma istiqamati ¢oxillik siralarin miiqayisasi, iqlim amillarinin tosiri
iso temperatur, yagmntt vo axim arasindaki montiqi-statistik olagolorin tohlili osasinda
giymotlondirilmisdir.

Goalocak dayismolorin qiymatlondirilmesi ti¢iin GISS, GFDL-3, HadCM2, CGCM1 vo ECHAM4
imumi atmosfer sirkulyasiyas: modellarinin naticolori imumilagdirilmisdir. Modellor temperaturun
vo yagmtimin doyismasi soraitinds ¢ay aximinin reaksiyasini miiqayiso etmoyo imkan verir. Qlobal
modellorin mokan ayirdetmosinin mohdudlugu nozors alinaraq noticolor doqiq lokal prognoz kimi
deyil, hovzo soviyyasindo ehtimal olunan doyisms intervali kimi sorh edilmisdir. Bu yanagma iqlim
ssenarilorindoki qeyri-miioyyanliyin naticolors tasirini azaltmaga xidmot edir (IPCC, 2023).

Noticalar

Hovzonin su ehtiyatlari vo antropogen yiik

Kiir ¢ayinin su toplama hovzasinin sahasi toxminon 188 min km?, uzunlugu 1515 km, su ehtiyatlarinin
¢oxillik orta hacmi iso 26,6 km3-dir. Aximin asas hissasi Giirciistan (37,7%), Ermoanistan (23,4%) vo
Azorbaycan (21,5%) orazilorindo formalasir; Tiirkiye vo iranin pay1 miivafiq olaraq 13,6% va 3,0%
toskil edir. Bu bolgli Azorbaycanin asagi axinda yerlogsmosi vo transsorhod sulardan asililigi
baximindan miihiim shomiyyat dastyir (Mommaodov, 2000).

Hovza dlkalorinds timumi su istehlaki toxminon 23 km?® olmagla ¢oxillik orta su ehtiyatlarinin 86%-
no yaxindir. Istehlakin osas hissasi suvarmanin payna diisiir (68%); istilik energetikasi 11,0%, sonaye
6,9%, kommunal istehlak 6,3%, kond tosorriifati su tochizat1 5,2%, baliq¢iliq tosorriifati iso 2,6%
toskil edir. Su gotiirmalorinin boylik hocmi, geri qaytarilmayan itkilor vo suvarma sobokolorindo
sizmalar monsob hissodo aximin azalmasii giliclondirir. Somorali suvarma sistemlorinin
layiholondirilmasi vo suya qonast edon avadanliglarin totbiqi bu itkilorin azaldilmasina imkan verir
(Olizads, 2025).

Araz Kiiriin on boyiik gqoludur. Onun hévzosinin sahasi 102 min km?, uzunlugu 1072 km-dir. Arazin
hovzoyo gotirdiyi su vo ¢irklondirici yiik asag1 Kiiriin hidroloji vo hidroekoloji voziyyatina birbasa
tosir gostarir. Tomizlonmomis tullant sularinin vo kond tosarriifatt monsoli ¢irklondiricilorin daxil
olmasi bazi ¢ay sahalorinds tobii 6ziinlitomizlomo gabiliyyatini zaiflodir (Mahmudova, 2009, 2023).
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kub.m/san.

1940 1950 1960 1970 1980 1990 2000

Sakil 1
Salyan mantaqasinda Kiir ¢ayun illik aximinin ¢oxillik dayismasi

Sokil 1-do togdim olunan sira son 60 il orzindo Kiir ¢aymin sululugunun azalmasi istiqgamatindo
timumi meyl oldugunu gdstorir. Bununla yanasi, ayri-ayri illorde yiiksok sululuq vo dasqm hadisslori
bas vermisdir. Belaliklo, orta illik aximin azalmas1 ekstremal dasqin riskinin tam aradan qalxmasi
demok deyil; macra tutumu, sahilboyu moskunlagsma vo su anbarlarinin idars olunmasi da riskin
soviyyasina tosir edir (Abbasov & Mahmudov, 2009; Aghayev & Mahmudov, 2019).

Iqlim ssenarilari iizra axim dayismalori

GCM ssenarilorinin miiqayisasi temperatur artimmin vo yaginti rejimindaki doyismalorin biitiin
se¢ilmis baglanis montogolorindo axima tosir etdiyini gostorir. Modellor arasinda forglor olsa da,
Umumi istigamat isti goraitdo buxarlanmanin artmasi, qar ehtiyatinin azalmasi vo yay aximinin
zoiflomasidir. Uzunmiiddatli paleohidroloji rekonstruksiyalar da Kiir aximinin iqlim dayiskanliyine
hassas oldugunu tasdiqloyir (Bakhtiyorov et al., 2024).

Cadval 1
Iqlim modellari iizra Kiir ¢ayr hovzasinda temperatur, yaginti va axim gostaricilori
Cay gapanis montogosi GISS GFDL-3 HadCM2 CGCM1 ECHAMA4
T P Q T P Q TP QTP Q T P Q
Araz—Qizilbank 49 85 153 3,2 81 146 1,8 88 170 4,0 88 140 3,8 98 143
Qanix—Oyrigay 4,9 85 102 3,2 81 95,8 2,6 98 120 3,2 85 110 3,6 97 105
Kiir—Tbilisi 4,9 82 185 3,7 84 193 1,8 95 210 3,4 83 200 3,8 90 198

Biitovliikde Kiir hovzesi 4,9 85 698 3,5 82 682 2,1 94 755 3,5 85 720 3,7 95 705

Qeyd. T — temperatur doyismosi (°C), P — yagint1 gdstoricisi (%), Q — axim gostoricisi. Cadvaldo
miisalliflarin ilkin molumatlar1 saxlanilmis vo model adlar1 standartlagdirilmisdir.

Ssenari hesablamalarinin {imumilosdirilmosi bes modelin reallasmasi halinda hdvzonin illik su
ehtiyatlarmin toxminon 2,7-5,3 km?® azalmasinin miimkiin oldugunu gostorir. Bu azalma hazirda su
catismazlig1 miisahido edilon Azorbaycan liciin kond tosorriifati, energetika vo igcmali su tominati
baximindan olava risk yaradir. Atmosfer yagintilarinin azalmasi ilo yanasi temperaturun yiiksalmasi
evapotranspirasiyani artirir vo torpaq-su sistemindo duzlarin horokating tosir edir; Kiir-Araz ovaligi
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lizro miiasir todqiqatlar iqlim vo su idaragiliyinin bu proseslors birgs tasir etdiyini gostorir (Han et al.,
2024).

Miizakira

Oldo edilon noaticolor regional todqgiqatlarla uygunluq toskil edir. Azorbaycanda temperatur artimi
fonunda illik vo maksimal aximin azalmasi haqqinda naticalor Makhmudovun (2016) miisahidolori
ilo ist-iisto diiglir. Kiirlin gorb hissosindo agac halqalar1 osasinda aparilmis uzunmiiddotli
rekonstruksiya da aximin iqlim signallarina hassaslhigini gostorir (Bakhtiyorov et al., 2024). Bununla
belo, hovzadaki dayismalori yalniz iqlim amilleri ilo izah etmok olmaz. Su gotlirmaleri, suvarma
sobakolorinda itkilor, macra proseslori, ¢irklonmo vo hidrotekniki qurgularm istismari tobii signalt
doyisdirir.

Todgiqatin osas mohdudiyyati istifado olunan qlobal iglim modellorinin nisboton iri mokan
ayirdetmasine va tarixi baza molumatlariin qeyri-barabarliyine baghdir. Buna gors rogomlor lokal
montaoqo liglin doyismoz proqnoz deyil, miimkiin doyismoe diapazonu kimi qiymoatlondirilmalidir.
Miiasir CMIP ssenarilori, yiiksok ayirdetmali regional modellor, mosafodon zondlama vo fasilosiz
hidroloji monitoring golocok qiymotlondirmolorin doqiqliyini artira bilor. IPCC (2023) do su
ehtiyatlari tizro uygunlasma qorarlarinda ssenari qeyri-miioyyanliyinin agiq nozors alinmasini tovsiyo
edir.

Uygunlagsma todbirlori hévza soviyyesindo olagelondirilmalidir. Suvarma sistemlorinin texniki
yenilonmasi, torpaq riitubati sensorlar1 vo avtomatlasdirilmis idaroetms vasitolori su mohsuldarligini
yliksaldo bilor (Slizads, 2025). Eyni zamanda, tomizlonmis drenaj sularmin tohliikesiz tokrar
istifadasi, sudlgmo sobokasinin genislondirilmasi, transsorhod molumat miibadilosi vo ¢irklonmo
manbalarinin azaldilmasi su tohliikasizliyinin osas elementloridir.

Natica

1. Kiir cay1 hovzesinds son onilliklords illik aximin azalmasi meyli miisahide olunur; temperaturun
yiliksalmasi, qar ehtiyatinin azalmasi va yagintilarin mévsiimi paylanmasinin doyismasi bu meyli
giiclondirir.

2. Hovzado su istehlakinin yiiksok pay1 vo geri qaytarilmayan itkilor iglim tesirlorini koskinlosdirir.
Suvarma oasas istehlak sahasi olduguna gdro suya gqonast edon texnologiyalar prioritet olmalidir.

3. Bes global iglim modelinin naticolorine asason illik su ehtiyatlarmin 2,7-5,3 km?® azalmasi
miimkiindiir. Model forglori vo mokan ayirdetmasi nozors alinaraq bu gostorici ehtimal intervali kimi
sorh edilmolidir.

4. Su tohliikesizliyi tiglin hovzo ilizro davamli monitoring, transsorhod molumat miibadilosi, su
itkilorinin azaldilmasi, tomizlonmis drenaj sularmin tokrar istifadesi vo inteqrasiyali idaroetmo
todbirlori hoyata kegirilmalidir.
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On the Study of Abnormally High Formation Pressures and
Their Role in Oil and Gas Field Development

GunayVagifgizi'” (*/, Almaz Guliyeva? (', Orkhan Yagubov?

Abstract. Formation pressure is a key geological and reservoir parameter in well planning and
hydrocarbon-field development. This study examines abnormally high formation pressure (AHFP) in

the Bulla-Deniz gas-condensate field of the Baku Archipelago. Geological, pressure, temperature,
well-depth, productive-interval, and production data for Horizons V, VII, and VIII of the Balakhani
Suite were evaluated. Measured and calculated pressure values were compared with normal
hydrostatic pressure, and the abnormality coefficient was used to identify high-pressure intervals.
The productive horizons occur at depths of approximately 4,645-6,145 m and exhibit pressure values
above normal hydrostatic conditions. Formation pressures of approximately 48.5 MPa in Horizon V,

70-72 MPa in Horizon VII, and 80 MPa in Horizon VIII demonstrate the persistence of AHFP with

increasing depth. The findings indicate that deep burial, tectonic activity, hydrocarbon generation,

elevated temperature, restricted fluid migration, and effective sealing formations may jointly control
the pressure regime. Although high reservoir energy may support initial production, AHFP also

increases drilling, completion, well-control, and development risks. Accurate pressure prediction and
continuous monitoring are therefore essential for the safe and economically efficient development of
the Bulla-Deniz field.

Keywords: abnormally high formation pressure, Bulla-Deniz field, productive horizon, reservoir
pressure, hydrocarbon accumulation, abnormality coefficient
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Anomal yuksak lay tazyiqlorinin tadqiqi vo onlarin neft-qaz
yataqlarmmin islonmasinds rolu

GiinayVagqifqizi!” ', Almaz Quliyeva? ), Orxan Yaqubov>

Xiilasa. Lay tozyiqi quyularin planlasdirilmasinda va karbohidrogen yataqlarinin islonmasinda
miihiim geoloji va kollektor parametridir. Bu tadqgiqatda Baki arxipelaqinda yerlasan Bulla-daniz qaz-
kondensat yatagindaki anomal yiiksak lay tazyiqi (AYLT) arasdwrilir. Balaxani lay dastasinin V, VII
va VIII horizontlart iizra geoloji malumatlar, tazyiq va temperatur gostaricilori, quyu darinliklori,
mahsuldar intervallar va hasilat malumatlart qiymoatlondirilmisdir. Yiiksak tazyiqli intervallar
miiayyaon etmak tigiin Olgiilmiis vo hesablanmis tazyiq gostoricilori normal hidrostatik tazyiglo
miiqayisa edilmis, anomallig amsalindan istifads olunmugsdur. Toxminan 4 645—6 145 m dorinlikda
yerlason mahsuldar horizontlarda tazyiq normal hidrostatik gostoricilordon yiiksakdir.
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V horizontda toxminan 48,5 MPa, VII horizontda 70-72 MPa, VIII horizontda isa 80 MPa lay
tazyiqinin qeyda alinmast doarinlik artdigca AYLT-nin davam etdiyini gostarir. Naticalora asasan,
boyiik darinlik, tektonik faalliq, karbohidrogenlarin amalo golmosi, yiiksak temperatur, fliiidlorin
miqrasiyasinin mahdudlasmasi va etibarli ortiik stixurlar: tazyiq rejimina birga tasir gostora bilor.
Yiiksok lay enerjisi ilkin hasilata miisbat tosir etsa do, AYLT qazma, quyunun tamamlanmasi, quyuya
nazarat va yatagin islonmasi ilo bagh risklori artirtr. Buna gora da Bulla-daniz yataginin tahliikasiz
va iqtisadi cahatdon samarali islonmasi iiciin tazyiqin daqiq prognozlasdiriimasi va davaml
monitoringi vacibdir.

Acar sozlar: anomal yiiksak lay tazyiqi, Bulla-daniz yatagi, mahsuldar horizont, kollektor tazyiqi,
karbohidrogen yigimi, anomalliq amsall
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Introduction

Formation pressure is one of the principal subsurface parameters used in evaluating hydrocarbon
reservoirs and planning oil and gas wells. Accurate pressure determination is particularly important
in fields characterized by complex stratigraphy, considerable burial depth, active tectonic processes,
and variable reservoir properties. Pressure data influence drilling-fluid density, casing design, well-
control measures, production strategy, and reserve estimation (Zhdanov, n.d.; Ovchinnikov, 2017).
Inaccurate assessment may result in drilling complications, uncontrolled fluid influx, formation
damage, and unreliable estimates of hydrocarbon reserves.

Formation pressure is considered abnormally high when it substantially exceeds the normal
hydrostatic pressure expected at a given depth. AHFP may develop through rapid sedimentation,
compaction disequilibrium, hydrocarbon generation, thermal expansion, tectonic compression, clay-
mineral transformation, osmosis, and restricted fluid migration (Aleksandrov, 1987; Belonin et al.,
2005; Grausman, 1999). Its preservation is commonly associated with low-permeability seals that
prevent pressure dissipation.

The South Caspian Basin is characterized by thick sedimentary successions, intensive tectonic
activity, mud volcanism, and deeply buried hydrocarbon-bearing formations. These conditions favour
the generation and preservation of AHFP (Ali-Zade et al., 1972; Guliyev et al., 2014; Kerimov et al.,
2001; Kocharli, 2015; Yusifov & Aslanov, 2018). The Bulla-Deniz field is therefore an appropriate
case for examining the influence of abnormal pressure on drilling, reservoir evaluation, and
hydrocarbon production.

AHFP is generally regarded as a polygenic phenomenon because several geological and
physicochemical mechanisms may operate together. Hydrocarbon generation increases fluid volume
within confined pore space; thermal processes promote fluid expansion and organic-matter
transformation; tectonic compression reduces pore volume; and vertical migration can introduce
deeply generated fluids into sealed reservoirs (Aleksandrov, 1987; Belonin et al., 2005). The
dominant mechanism depends on depth, lithology, temperature, tectonic setting, permeability, sealing
capacity, and migration pathways.
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The objective of this study is to examine the occurrence and vertical distribution of AHFP in the
Bulla-Deniz field, identify the principal geological factors controlling it, and evaluate its implications
for the development of oil and gas accumulations.

Materials and Methods

The study used geological, pressure, temperature, and production data from the Bulla-Deniz field.
The analysed materials included well depths, productive intervals, hydrocarbon and water production
rates, direct pressure measurements, calculated pressure values, and information on Horizons V, VII,
and VIII of the Balakhani Suite. Field-specific values were obtained from the archival materials of
SOCAR's Oil and Gas Research and Design Institute (SOCAR Oil and Gas Research and Design
Institute, n.d.).

Where direct downhole measurements were available, recorded pressure values were corrected to the
depth of the productive interval. Where direct measurement was restricted by high pressure and
temperature, formation pressure was estimated from wellhead-pressure stabilization, available well
data, and laboratory analyses of reservoir-fluid samples. These procedures are consistent with
established approaches to deep, high-pressure well evaluation (Ovchinnikov, 2017).

Normal hydrostatic pressure was calculated as follows:

Py, =pgH
where P, is hydrostatic pressure, p is formation-water density, g is gravitational acceleration
(approximately 9.81 m/s?), and H is formation depth. A water density of approximately 1,000 kg/m?
was used for the general calculation.
The pressure-gradient form of the calculation was expressed as:

Ph = GpH

where G, is the pressure gradient and H is formation depth. The normal hydrostatic gradient is
approximately 0.01 MPa/m, whereas values of approximately 0.015-0.025 MPa/m may occur under
AHFP conditions (Aleksandrov, 1987; Belonin et al., 2005).

The abnormality coefficient was calculated as:

K.=P f/P
where K, is the abnormality coefficient, P# is measured or calculated formation pressure, and Py is
normal hydrostatic pressure. Values of 1.3 or greater were classified as abnormally high. Pressure
behaviour was compared across productive horizons and wells in relation to depth, production history,

and hydrocarbon withdrawal. Reservoir permeability and pressure were treated as related but distinct
properties (Gurbanov et al., 2022).
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Results

Figure 1
General overview map of the Bulla-Deniz area in the Azerbaijani sector of the Caspian Sea

Note. Adapted from the archival materials of SOCAR's Oil and Gas Research and Design Institute
(n.d.).

The Bulla-Deniz field, located within the Baku Archipelago of the South Caspian Basin, was
discovered in 1975. Productive Horizons V, VII, and VIII of the Balakhani Suite occur at depths of
approximately 4,645-6,145 m. Pressure values above normal hydrostatic conditions were identified
in all three horizons, demonstrating that AHFP is a field-wide characteristic rather than an isolated
occurrence (SOCAR Oil and Gas Research and Design Institute, n.d.).

At the initial stage of development, direct pressure measurement was difficult because of the
considerable depth and elevated pressure and temperature. Available statistical and well data
indicated an initial formation pressure of approximately 45 MPa; subsequent horizon-specific
measurements showed that the pressure regime varied with depth, measurement conditions, and
production history.

Horizon V was brought into production through Well No. 14 on 19 January 1975. Its perforated
interval was 4,573-4,601 m. Initial production was approximately 300 thousand m? of gas and 56.6 t
of condensate. Formation pressure measured at 3,100 m was 43.1 MPa; after correction to the
productive interval, it was 48.5 MPa, approximately 2.63 MPa above hydrostatic pressure. Well No.
9 penetrated Horizon V at 4,811-4,842 m and produced approximately 200 thousand m? of gas, 168 t
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of condensate and oil, and 53 m? of water. After approximately 18 months, average formation pressure
was 48.9 MPa, indicating depletion following hydrocarbon withdrawal (SOCAR Oil and Gas
Research and Design Institute, n.d.; Zhdanov, n.d.).

Pressure determination in Horizon VII was more difficult because values reached approximately 70-
72 MPa. Formation pressure was therefore calculated using available well data rather than direct
downhole measurement alone. Laboratory fluid analysis under high-pressure and high-temperature
conditions provided supplementary information, but condensation pressure was not treated as an exact
substitute for formation pressure.

Horizon VIII was brought into production through Well No. 56 in the northwestern part of the
pericline. The reported production comprised 1,100 m?* of gas and 550 t of condensate. Formation
pressure measured several months after production began was approximately 80 MPa and was treated
as an approximation of initial pressure (SOCAR Oil and Gas Research and Design Institute, n.d.).

The abnormality coefficient frequently exceeded 1.5 in the deepest productive intervals. Formation
pressure generally increased with depth, and its persistence indicates effective sealing and
hydraulically isolated reservoir compartments. Deep burial, tectonic compression, mud volcanism,
hydrocarbon generation, and restricted fluid migration are consistent with the regional geological
setting (Ali-Zade et al., 1972; Guliyev et al., 2014; Kerimov et al., 2001).

Discussion

The occurrence of AHFP in Horizons V, VII, and VIII supports a polygenic interpretation of abnormal
pressure in Bulla-Deniz. Deep burial favours elevated temperature, hydrocarbon generation, and fluid
expansion, while tectonic compression and low-permeability seals restrict fluid escape. These
findings are consistent with established explanations of AHFP development in petroleum basins
(Aleksandrov, 1987; Belonin et al., 2005; Grausman, 1999).

High reservoir energy may support hydrocarbon movement and strong initial production; however,
AHFP does not automatically increase the intrinsic permeability of reservoir rock. Pressure may
improve fluid mobility or activate existing fractures under particular conditions, whereas permeability
remains a separate petrophysical property (Gurbanov et al., 2022).

Pressure depletion after production begins explains why current pressure may be lower than initial
pressure and why late measurements may underestimate original reservoir energy and reserves
(Zhdanov, n.d.). Mathematical modeling of oil-production trends can also support the interpretation
of field performance and facilitate more informed resource-management decisions (Humbataliyev et
al.,, 2025). High-pressure and high-temperature conditions complicate drilling, well completion,
equipment selection, monitoring, and well control, particularly in deep and operationally challenging
wells (Humbatova, 2025).

The presence of separate high-pressure intervals suggests reservoir compartmentalization and limited
hydraulic communication. When multiple pressure regimes occur in one well, additional casing
strings, carefully selected drilling-fluid density, specialized well-control equipment, and continuous
monitoring may be required. These measures increase development costs but reduce the likelihood
of kicks, blowouts, formation damage, and inaccurate reserve estimates.
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Conclusion

The study confirms AHFP in Horizons V, VII, and VIII of the Bulla-Deniz field at depths greater
than approximately 4,000 m. The increase in pressure with depth and abnormality coefficients
frequently exceeding 1.5 demonstrate the persistence of a high-pressure regime across several
productive intervals.

The pressure system is most plausibly associated with the combined effects of deep burial, elevated
temperature, hydrocarbon generation, tectonic compression, vertical fluid migration, and effective
low-permeability seals. The findings therefore support a polygenic origin of AHFP in the field.
Elevated pressure preserves substantial reservoir energy and may support initial productivity, but it
also increases drilling, completion, well-control, and economic risks. Each productive horizon should
therefore be evaluated individually, and pressure prediction should be updated throughout field
development.

References

Aleksandrov, B. L. (1987). Abnormally high formation pressures in petroleum basins. Nedra.

Ali-Zade, A. A., Akhmedov, G. A., Zeynalov, M. M., Akhverdiyev, N. T., & Rzayev, M. A. (1972).
Mesozoic deposits of Azerbaijan and their petroleum potential. Nedra.

Belonin, M. D., Slavin, V. L., & Chilingar, D. V. (2005). Abnormally high formation pressures:
Origin, prediction, and challenges in the development of hydrocarbon accumulations. Nedra.

Grausman, A. A. (1999). On the nature of pressures in fluid systems of sedimentary basins. Oil and
Gas Geology, (11-12), 49-56.

Guliyev, I. S., Shikhaliyev, O. A., Feyzullayev, F. A., & Kocharli, Sh. S. (2014). Toward a concept
for geological exploration aimed at preparing hydrocarbon resources in Azerbaijan. Azerbaijan
National Economy, (9), 8—15.

Gurbanov, V. Sh., Hasanov, A. B., & Abbasova, G. G. (2022). Assessment of fluid permeability of
deep reservoir rocks using fuzzy linear regression. SOCAR Proceedings, (Special Issue 1), 84—
89. https://doi.org/10.5510/0GP2022S1100663

Humbataliyev, R., Allahverdiyeva, S., & Bayramova, F. (2025). Mathematical modeling of oil
production growth. Scientific Research, 5(7), 79-84. https://doi.org/10.36719/2789-
6919/47/79-84

Humbatova, A. (2025). The production of oil wells in difficult conditions. Scientific Work, 19(7), 96—
101.

Kerimov, K. M., Rakhmanov, R. R., & Kheirov, M. B. (2001). Petroleum potential of the South
Caspian Basin.

Kocharli, Sh. S. (2015). Key issues in the petroleum geology of Azerbaijan.

Ovchinnikov, V. P. (2017). Oil and gas well drilling technology: Textbook for university students
(2nd rev. and expanded ed., Vol. 4). TIU.

SOCAR Oil and Gas Research and Design Institute. (n.d.). Archival materials on the geological
Structure, formation pressure, and production history of the Bulla-Deniz field [Unpublished
archival material].

Yusifov, Kh. M., & Aslanov, B. S. (2018). Petroleum basins of Azerbaijan. Mars Print.

Zhdanov, M. A. (n.d.). Oilfield geology and estimation of oil and gas reserves.

86


https://doi.org/10.5510/OGP2022SI100663
https://doi.org/10.36719/2789-6919/47/79-84
https://doi.org/10.36719/2789-6919/47/79-84

ELMI TODQIQAT Sentyabr 2026, Cild: 6, Say1: 9, s. 87-93
SCIENTIFIC RESEARCH September 2026, Volume: 6, Issue: 9, pp. 87-93 @
DOI: https://doi.org/10.36719/2789-6919/63/87-93

Criteria and Cutoff Values for Distinguishing Reservoir Rocks in
Deeply Buried Zones of the South Caspian Basin

Orkhan Yagubov' () Almaz Guliyeva' (*) Gunay Vagifgizi?"

Abstract. Reliable discrimination between reservoir and non-reservoir rocks is essential for reserve
estimation and field-development planning in the deeply buried productive intervals of the South
Caspian Basin. This study evaluates lithological and petrophysical data from the Gunashli, Bahar,
and Bulla-Deniz fields to define field-specific cutoff values for porosity, permeability, clay content,
and carbonate content. The dataset comprises core descriptions and laboratory measurements from
productive-series deposits, including 270 samples and more than 1,200 determinations from
Gunashli, horizon-specific core datasets from Bahar, and 47 core samples from Bulla-Deniz.
Distribution curves, cross-parameter comparisons, and reservoir/non-reservoir classifications were
used to identify threshold values. At Gunashli, the porosity distributions of reservoir and non-
reservoir rocks intersect at approximately 10%, while a 9% operational boundary is supported by
the broader dataset. For the Bahar productive intervals, porosity cutoffs are generally about 8% and
permeability cutoffs about 0.003 um? For sandy-silty rocks of Bulla-Deniz Horizons V and VII, the
adopted criteria are porosity greater than 7.5%, permeability greater than 1 mD, carbonate content
below 20%, and clay content below 36%. The results demonstrate that cutoff values are not universal
constants; they must be calibrated to lithofacies, burial depth, analytical scale, and production
context.

Keywords: South Caspian Basin, reservoir rock, porosity cutoff, permeability cutoff, clay content,
carbonate content, core analysis
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Conubi Xazar hovzasinin darin yatimh zonalarinda kollektor
suxurlarin farqlondirilmasi ticiin meyarlar vo
sarhad gqiymotlori

Orxan Yaqubov! (), Almaz Quliyeva! *) Giinay Vagqifqizi2*

Xiilasa. Kollektor va qeyri-kollektor siixurlarin etibarli sakilda farqlondirilmasi Conubi Xozor
hovzasinin darin yatimli mahsuldar intervallarinda ehtiyatlarin hesablanmasi va yataglarin islonma
layihalarinin hazirlanmast ii¢iin miihiim ahamiyyat dasiyir. Tadgiqatda Giinagli, Bahar va Bulla-
Doniz yataqglarina aid litoloji va petrofiziki malumatlar tohlil edilorok masamalilik, ke¢iricilik, gillilik
va karbonatliliq tizra yataga xas sorhad qiymatlori miiayyanlasdirilmisdir. Malumat bazasina Giinasli
yvatagindan 270 kern niimunasi va 1200-dan artiq laboratoriya tayini, Bahar yatagi iizra horizontlara
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aid kern moalumatlar:, hamginin Bulla-Doniz yatagindan 47 kern niimunasi daxildir. Sarhad
qiymatlorinin asaslandirimasi iigiin paylanma ayrilorindan, parametrlorarasi miiqayisalordon va
stixurlarin kollektor va qeyri-kollektor qruplarina ayrilmasindan istifada edilmigdir. Giinasli
vataginda kollektor va gqeyri-kollektor siixurlarin masamalilik paylanmalart toxminan 10%
saviyyasinda kasisir, genis malumat bazasi isa 9%-lik amoali sarhadi dastoklayir. Bahar yataginda
masamalilik ti¢iin timumi sarhad toxminan 8%, kegiricilik tigiin isa 0,003 um?-dir. Bulla-Daniz
vataginmin V va VII horizontlarinda masamolilik >7,5%, kegiricilik >1 mD, karbonatlilig <20% va
gillilik <36% meyarlart gabul edilmisdir. Naticalor gostorir ki, sarhad qiymatlari universal deyil va
litofasial xiisusiyyatlor, yatuim dorinliyi, analiz miqyasi va hasilat soraiti nazora alimmagqla
kalibrionmolidir.
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karbonathilq, kern analizi
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Introduction

The identification of net reservoir intervals is a central task in petroleum geology because the selected
cutoff values directly affect net-to-gross ratio, volumetric reserve estimates, well placement,
completion design, and development economics. A cutoff is not merely a descriptive threshold; it is
a decision boundary linking geological observations to engineering and economic performance.
Consequently, no single porosity or permeability limit can be transferred uncritically from one field
or horizon to another (Worthington & Cosentino, 2005; Worthington, 2010).

This problem is especially important in the South Caspian Basin, where productive-series reservoirs
occur at considerable burial depths and are affected by rapid facies variation, tectonic
compartmentalization, mud volcanism, compaction, cementation, and variable clay content. These
factors modify pore structure and fluid-flow capacity and may cause rocks with similar porosity to
exhibit markedly different permeability. Regional geological syntheses emphasize the heterogeneity
and complex petroleum systems of the basin (Ali-Zade et al., 1972; Guliyev et al., 2014; Kocharli,
2015; Yusifov & Aslanov, 2018).

The objective of this study is to compare the lithological and reservoir properties of deeply buried
Productive Series rocks in the Gunashli, Bahar, and Bulla-Deniz fields and to determine practical
cutoff values for porosity, permeability, clay content, and carbonate content. The study also clarifies
how these thresholds should be interpreted when geological reserves are estimated and field-
development decisions are made.

Materials and Methods

The analysis used core descriptions, grain-size measurements, porosity and permeability tests,
carbonate-content determinations, and clay-content data from productive intervals of the three fields.
At Gunashli, 270 core samples recovered from the 1,700—4,760 m interval in exploration Wells 1, 2,
3,4,5,6,11,14,15,16,18,21, 22, and 23 were evaluated. More than 1,200 laboratory determinations
were available. The Bahar dataset was grouped by Horizons VI-X, the Fasila Suite, and NKP. At
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Bulla-Deniz, 47 core samples from 15 wells were analyzed for porosity, permeability, carbonate
content, and clay content.

Reservoir and non-reservoir populations were compared using frequency distributions and parameter
relationships. A cutoff was selected at the intersection or practical separation point of the two
populations and was checked against horizon-specific lithology and available field evidence. Because
permeability is strongly scale- and facies-dependent, it was evaluated together with porosity and clay
content rather than as an isolated variable. Statistical and fuzzy-regression approaches are useful for
representing the uncertainty inherent in deep-reservoir property estimation (Gurbanov et al., 2022).
Porosity is reported as a percentage. Permeability is reported in um? or millidarcies (mD), following
the units in the source datasets; 1 um? is approximately 1,013 mD. Clay and carbonate contents are
expressed as weight percentages. For quality-control purposes, higher porosity and permeability were
treated as favorable, whereas higher clay and carbonate contents were treated as limiting factors. The
resulting thresholds were interpreted as field-specific operational criteria rather than universal
constants.

Results
Regional and Field Setting

Gunashli lies in the southeastern part of the Absheron Archipelago, approximately 120 km from Baku
and 12 km southeast of Neft Dashlari. The structure is associated with the Absheron—Pribalkhan
tectonic zone and is affected by mud volcanoes and transverse faults. Bahar occupies a transitional
structural zone and is divided by longitudinal and transverse faults into tectonically sealed blocks.
Bulla-Deniz is situated in the northern Baku Archipelago on the Kanizadag—Babek anticlinal trend.
These structural differences provide an important geological context for the observed variation in
reservoir quality.

YCNOBHbIE 0BO3HAYEHHUA

ANWEPOHCKUH
N0nyoCTPOB

BAKY

Figure 1
Regional overview of the Gunashli, Bahar, and Bulla-Deniz area in the Azerbaijani sector of the
Caspian Sea

Note. Field names on the source map are shown in Russian; the figure is reproduced from the
material supplied by the authors.
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Gunashli Field

The Productive Series at Gunashli consists of interbedded clay, sand, sandstone, and siltstone. The
principal development targets are the Fasila Suite and Horizon X, which contain most of the field’s
reported oil reserves. Grain-size analysis showed that 78 of the recovered samples contained more
than 50% clay and were therefore classified as clay rocks. Sandy-clayey siltstone represented more
than 70% of the determinations, whereas silty sand represented approximately 20%. Porosity in
sandy-silty rocks ranges from 4% to 40%, with horizon averages of 12—22%. The reservoir and non-
reservoir distribution curves intersect at approximately 10%; this value represents the graphical
separation point. A 9% porosity value was retained as the operational boundary when the wider
dataset and sampling variability were considered. Permeability ranges from 0.001 to 1.730 um?. The
highest mean values occur in the Fasila Suite (0.180 um?) and Horizon X (0.108 pm?). Carbonate
content is comparatively restricted: more than 80% of measurements are below 14%, and suite
averages are 8—11%.

30
25
20 1
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= 15+
10 1
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
KOILIEKTOD [{l'I.
= =— = HEEKQIEKTOD
Figure 2

Porosity-distribution curves for reservoir and non-reservoir rocks at Gunashli

Note. The solid curve represents reservoir rocks and the dashed curve represents non-reservoir
rocks. The vertical line marks the approximate 10% intersection point.

Bahar Field

The Bahar succession includes recent, Ancient Caspian, Absheron, Akchagyl, and Productive Series
deposits. Productive intervals are composed of interbedded sand, sandstone, siltstone, and clay.
Across the studied section, average clay content is 22.4%, although individual horizons and wells
contain values exceeding 40%. Average carbonate content generally ranges from 7.2% to 11.3%.
Porosity commonly lies between 8% and 24%, while permeability varies from 1 to 500 x 107'* m?.
The mean permeability values calculated from available core samples are 51 x 107> m? for Horizon
VI, 141 x 107** m? for Horizon VII, 74 x 107'* m? for Horizon IX, 69 x 107" m? for Horizon X, and
53 x 107'* m? for the Fasila Suite.
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Table 1
Operational cutoff values for Bahar reservoir rocks by horizon

o Peresiy % Penn;;‘tz)ility, Mi);irfﬁ;lrg (;l)ay Maxi?:rll?; ri:te’lr(;onate
VI >8 >0.003 30 18
VII >8 >0.003 28 22
VIII >8 >0.003 32 18
IX >8 >0.003 36 20
X >8 >0.003 28 20
Fasila >3 >0.003 26 18
Suite
NKP >8 >0.003 28 14

Bulla-Deniz Field

At Bulla-Deniz, the main development targets are Horizons V, VII, and VIII. The upper part of the
section is dominated by Quaternary, Absheron, and Akchagyl clays with thin sandstone interbeds and
has limited commercial significance. The 47 analyzed core samples were divided into reservoir and
non-reservoir groups; 25 samples were classified as reservoir rocks and 22 as non-reservoir rocks.
For the sandy-silty rocks of Horizons V and VII, the adopted limits are porosity greater than 7.5%,
permeability greater than 1 mD, carbonate content below 20%, and clay content below 36%.

Table 2
Reservoir properties of Bulla-Deniz Horizons V and VII
Horizon Parameter No. of analyses Observed range Mean
\Y Porosity, % 36 8.9-234 14.6
A% Permeability, mD 22 4-100 27
\Y Carbonate content, % 38 2.5-18.5 10.7
v Clay content, % 34 3.5-494 26.6
VII Porosity, % 9 15.8-18.3 17.2
VIl Permeability, mD 7 20-76 42
VI Carbonate content, % 11 6.5-16.2 11.7
VII Clay content, % 10 5.4-45.5 18.3

Only ten wells penetrated Horizon VIII. Because its direct dataset is limited, the preliminary criteria
were adopted by analogy with the lithological and reservoir properties of the nearby Sangachal—
Duvanny—Khara-Zira field. This transfer should be treated cautiously and updated when additional
core, well-log, and production-test data become available.
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Discussion

The results confirm that reservoir cutoffs in the South Caspian Basin are field- and horizon-
dependent. Gunashli shows a porosity separation near 9—10%, Bahar commonly uses an 8% porosity
and 0.003 um? permeability boundary, and Bulla-Deniz uses a lower porosity threshold of 7.5% with
a permeability threshold of 1 mD. The differences reflect lithofacies, burial history, pore-throat
geometry, diagenesis, clay distribution, and the scale of measurement. They should not be interpreted
as analytical inconsistency.

Cutoffs must also be linked to the purpose of the study. Geological cutoffs identify rock capable of
storing hydrocarbons, while dynamic or economic cutoffs identify intervals capable of producing at
technically and economically acceptable rates. Integrated reservoir studies therefore require joint
interpretation of core, well-log, pressure, fluid, production, and economic data (Worthington &
Cosentino, 2005; Worthington, 2010). A single threshold based only on porosity may overestimate
net reservoir thickness in clay-rich intervals or underestimate fractured and low-porosity productive
rock.

The deep burial and structural complexity of the studied fields increase uncertainty. High pressure,
temperature, corrosion risk, sand production, and equipment limitations complicate development of
difficult wells (Humbatova, 2025). At the same time, mathematical modeling of production trends
can connect static reservoir classification with expected field performance and resource-management
decisions (Humbataliyev et al., 2025). These considerations support periodic recalibration of cutoffs
as new core, log, pressure, and production data become available.

The main limitation of the present analysis is the unequal sample density among fields and horizons.
Gunashli is supported by a substantially larger dataset than Bulla-Deniz Horizon VIII. In addition,
some source measurements use different permeability units and analytical scales. Future work should
harmonize units, integrate routine and special core analysis with calibrated well logs, quantify
uncertainty around each cutoff, and validate classifications against well tests and sustained
production.

Conclusion

The study establishes practical criteria for distinguishing reservoir from non-reservoir rocks in deeply
buried Productive Series deposits of the Gunashli, Bahar, and Bulla-Deniz fields. The principal
findings are as follows:

1. At Gunashli, reservoir and non-reservoir porosity distributions intersect at approximately 10%,
while 9% is a defensible operational boundary for the broader dataset.

2. At Bahar, the principal productive intervals generally support a porosity cutoff of about 8% and
a permeability cutoff of about 0.003 um?, with horizon-specific limits for clay and carbonate
content.

3. At Bulla-Deniz, Horizons V and VII are classified using porosity >7.5%, permeability >1 mD,
carbonate content <20%, and clay content <36%.

4. Cutoff values must be calibrated by field and horizon and updated through integrated core, log,
pressure, and production analysis.

Data Availability

The study is based on the core-analysis and field materials supplied by the authors and on the
published sources cited in the reference list.
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