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Abstract. The biotechnological production of antibiotics is based on the isolation of highly productive
microbial strains and the optimization of their cultivation and metabolic pathways. Antibiotics are biologically
active secondary metabolites synthesized by microorganisms that inhibit the growth of competing microbes or
cause their destruction. In natural ecosystems, actinomycetes—particulatly species of the genus Streptomyces—

are the most significant producers and are responsible for the majority of clinically important antibiotics.

The rapid global spread of antibiotic-resistant pathogens, including methicillin-resistant Szaphylococcus
anrens and multidrug-resistant Enferobacteriaceae, has intensified the demand for novel antimicrobial
compounds and more efficient production technologies. The biotechnological production process
involves several key stages, including the isolation and screening of environmental microorganisms
for antagonistic activity, the selection of optimal nutrient media, and the evaluation of the
physicochemical and biological properties of the produced antibiotics.

Industrial antibiotic fermentation typically follows a two-phase growth pattern. During the
trophophase, microorganisms undergo balanced growth and accumulate biomass, whereas during the
idiophase, growth slows and secondary metabolism is activated, leading to intensive antibiotic
biosynthesis. To enhance productivity, modern biotechnology employs strain improvement strategies
such as random mutagenesis, adaptive evolution, and genetic engineering, often combined with
statistical optimization of fermentation media.

Recent advances in genomics, metabolomics, and genome-mining approaches have further expanded
the potential for discovering new bioactive compounds by revealing previously silent biosynthetic
gene clusters. This review synthesizes current knowledge on microbial antibiotic producers,
fermentation strategies, and biotechnological innovations, offering a comprehensive overview of
contemporary approaches to antibiotic production.

Keywords: Awntibiotics; Actinomycetes; Secondary metabolites; Fermentation; Strain improvement; Biotechnological
production

1. Introduction

Antibiotics are naturally derived bioactive compounds that have fundamentally transformed modern
medicine by enabling the effective treatment of infectious diseases. Since the discovery of penicillin
by Alexander Fleming in 1928, antibiotics have significantly reduced mortality and morbidity
associated with bacterial infections and have saved millions of lives worldwide (Ventola, 2015). Their
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introduction marked a turning point in clinical practice, making previously fatal infections manageable
and enabling advances in surgery, transplantation, and intensive care.

Despite their remarkable success, the widespread and often inappropriate use of antibiotics in human
medicine, veterinary practice, and agriculture has contributed to the rapid emergence of antibiotic-
resistant microorganisms. Resistant pathogens such as methicillin-resistant Staphylococcus anrens and
carbapenem-resistant members of the Ewnterobacteriaceae family now represent serious global health
threats (World Health Organization, 2015). The accelerating spread of resistance has prompted
international initiatives and policy responses aimed at promoting responsible antibiotic use and
stimulating the development of novel antimicrobial agents (Ventola, 2015).

Historically, the majority of clinically important antibiotics have originated from microbial secondary
metabolism, particularly from soil-dwelling microorganisms. Among these, actinomycetes have played
a dominant role in antibiotic discovery. It is estimated that approximately 70% of naturally derived
antibiotics have been isolated from species belonging to the genus Streptomyces, which is part of the
order Actinomycetales (Mast & Stegmann, 2019). More broadly, actinomycetes are responsible for
producing nearly half of all known bioactive microbial metabolites, underscoring their exceptional
biosynthetic potential (De Simeis & Serra, 2021).

A defining feature of actinomycetes is their extensive capacity for secondary metabolite biosynthesis,
often encoded by a substantial proportion of their genomes. Genomic analyses have revealed that
more than 10% of the actinomycete genome may be dedicated to secondary metabolite pathways,
many of which remain silent or poorly expressed under standard laboratory conditions (Mast &
Stegmann, 2019). Recent advances in high-throughput screening, genome mining, and metabolomics
have revitalized interest in these microorganisms by enabling the identification and activation of
previously unexpressed biosynthetic gene clusters (Andreu & del Olmo, 2023; Baltz, 2008). These
developments highlight the continued relevance of microbial biotechnology in addressing the urgent
need for new antibiotics.

2. Antibiotic-Producing Microorganisms

Actinomycetes, particularly soil-inhabiting species of the genus S#reptomyces, are widely recognized as
the most prolific producers of antibiotics. These filamentous bacteria synthesize a diverse array of
secondary metabolites with antibacterial activity, including 8-lactams, macrolides, aminoglycosides,
tetracyclines, and glycopeptides (Mast & Stegmann, 2019). Many of these compounds have become
indispensable in clinical practice. For example, Saccharopolyspora erythraea is the natural producer of
erythromycin, a macrolide antibiotic widely used to treat respiratory and soft tissue infections.

The remarkable biosynthetic versatility of actinomycetes is attributed to their complex enzymatic
machinery, which enables the generation of structurally diverse and pharmacologically potent
molecules. According to De Simeis and Serra (2021), actinomycetes possess unique metabolic
pathways that facilitate the production of antibiotics with varied mechanisms of action. In addition to
Streptomyces, other actinomycete genera such as Awmyeolatopsis and Streptomyces grisens have yielded
clinically important antibiotics, including vancomycin and streptomycin, respectively (Baltz, 2008).

Filamentous fungi also represent an important group of antibiotic producers. The discovery of
penicillin from Penicillium chrysogenum and cephalosporins from Acremonium (formerly Cephalosporinm)
species laid the foundation for the development of B-lactam antibiotics. Through decades of strain
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improvement and fermentation optimization, multiple generations of penicillins and cephalosporins
have been produced, including advanced semi-synthetic cephalosporins capable of overcoming certain
resistant bacterial strains.

In recent years, antibiotic discovery efforts have expanded beyond traditional soil microorganisms to
include previously underexplored ecological niches. Marine environments, endophytic
microorganisms, and extremophilic bacteria are increasingly investigated as potential sources of novel
antimicrobial compounds. Studies indicate that extremophilic and thermophilic microorganisms, in
particular, may produce structurally unique metabolites with promising antibacterial activity (Andreu
& del Olmo, 2023; Pardo-Este et al., 2024). This expanded search strategy is driven by the recognition
that relatively few new antibiotic classes have been introduced in recent decades, despite the growing
burden of antibiotic resistance (Ventola, 2015).

Although the pace of new antibiotic approvals has slowed considerably since the early 2000s, advances
in microbial biotechnology, genomics, and fermentation science offer renewed opportunities to
expand the antibiotic pipeline. By combining traditional microbiological approaches with modern
molecular and bioinformatic tools, researchers aim to unlock the full biosynthetic potential of
antibiotic-producing microorganisms and address one of the most pressing challenges in global health.

3. Screening and Strain Selection

The discovery of new antibiotics traditionally begins with the isolation of microorganisms capable of
inhibiting the growth of pathogenic bacteria. Soil remains one of the most important reservoirs of
antibiotic-producing microorganisms due to its high microbial diversity. Soil samples are typically
diluted and plated onto selective media designed to enrich actinomycetes and filamentous fungi while
suppressing fast-growing bacteria and molds. This selectivity is often achieved through the use of
specific antibiotics, acidic pH conditions, or nutrient limitations.

Each isolated microorganism, commonly referred to as an antagonist, is subsequently cultivated, and
its culture broth or extracted metabolites are tested for antimicrobial activity against indicator
organisms. Classical screening methods, such as agar diffusion assays and overlay techniques, were
pioneered by Waksman and remain foundational in antibiotic discovery. Modern screening
approaches continue to rely on these principles but increasingly incorporate high-throughput liquid
assays and automated detection systems.

Once biologically active strains are identified, their taxonomic affiliation, physiological properties, and
growth characteristics are evaluated. Because primary isolates frequently display unstable or low
antibiotic yields, further strain selection is required. Classical strain improvement strategies,
particularly random mutagenesis using ultraviolet radiation, X-rays, or chemical mutagens, are widely
applied to enhance productivity. Repeated cycles of mutation and selection often result in strains with
significantly increased antibiotic output. Despite advances in molecular biotechnology, random
mutagenesis remains a cost-effective and efficient approach for short-term strain development
(Jeyachandran et al., 2024).

In parallel, modern screening increasingly integrates genomic and molecular tools. Genome
sequencing and biosynthetic gene cluster analysis allow researchers to identify strains harboring cryptic
or silent antibiotic pathways that may be activated through specific cultivation conditions or genetic
interventions. Reporter assays and transcriptional profiling further aid in selecting strains with high
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biosynthetic potential. Consequently, contemporary strain selection relies on a combination of
traditional antagonistic screening and advanced molecular diagnostics to identify promising antibiotic
producers for industrial development.

4. Fermentation and Cultivation Strategies

Following the selection of a productive strain, antibiotic production is carried out through controlled
fermentation processes, most commonly in bioreactors. The design of fermentation media and
operational parameters plays a critical role in determining antibiotic yield. Microbial metabolites are
generally classified as primary metabolites, which are essential for growth, and secondary metabolites,
such as antibiotics, which are synthesized during later stages of cultivation.

Antibiotic production typically follows a biphasic growth pattern. During the trophophase,
microorganisms undergo rapid, balanced growth characterized by intense nutrient consumption and
biomass accumulation, while antibiotic synthesis remains minimal. In contrast, the idiophase,
corresponding to the stationary or late growth phase, is marked by reduced growth rates and the
activation of secondary metabolic pathways responsible for antibiotic biosynthesis (Singh et al., 2017).
Antibiotic production often reaches its maximum during the late trophophase or eartly stationary
phase.

The composition of the fermentation medium is carefully optimized to support this metabolic
transition. Carbon and nitrogen sources, trace elements, and oxygen availability must be precisely
balanced. A well-known example is glucose catabolite repression in Penicillinm chrysogenum, where high
glucose concentrations inhibit penicillin synthesis. Replacing glucose with slowly metabolized carbon
sources such as lactose alleviates this repression and enhances antibiotic production. Similar strategies
are applied across multiple antibiotic-producing systems, with glycerol, galactose, or starch frequently
used to promote secondary metabolism.

Fermentation processes may be conducted in batch, fed-batch, or continuous modes. Fed-batch
fermentation is particularly advantageous for antibiotic production, as it prevents substrate inhibition
and prolongs the productive idiophase. Key environmental parameters—including pH, dissolved
oxygen, temperature, and agitation—are continuously monitored and adjusted to maintain optimal
biosynthetic conditions. Statistical optimization methods, such as Plackett—Burman designs and
response surface methodology, are widely employed to refine medium composition and process
parameters. Integrated approaches combining strain improvement with fermentation optimization
have been shown to substantially increase antibiotic yields (Singh et al., 2017).

In industrial practice, antibiotic fermentation is often performed using a two-stage protocol. An initial
biomass production stage generates a large and healthy inoculum, followed by a production stage
under conditions optimized for antibiotic synthesis. Harvesting is timed according to metabolite
accumulation, typically when antibiotic concentration reaches a plateau.

5. Strain Improvement and Genetic Strategies

To further enhance antibiotic production, selected strains are subjected to genetic and
biotechnological improvement. Traditional strain improvement relies on induced mutagenesis
followed by rigorous screening for overproducing mutants. Although labor-intensive, this approach
has historically led to dramatic increases in antibiotic titers, with some industrial strains achieving
yields tens or even hundreds of times greater than their wild-type ancestors. Random mutagenesis
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remains widely used due to its simplicity and effectiveness, particularly for short-term productivity
gains (Jeyachandran et al., 2024).

Modern strain improvement increasingly incorporates targeted genetic engineering techniques. Genes
involved in precursor biosynthesis, pathway regulation, and self-resistance can be manipulated to
enhance antibiotic production. Overexpression of pathway-specific regulatory genes or deletion of
transcriptional repressors can activate otherwise silent biosynthetic gene clusters. Additionally,
engineering primary metabolic pathways to increase precursor availability indirectly boosts secondary
metabolite synthesis.

Advances in genomics and systems biology have significantly expanded the scope of strain
engineering. Whole-genome sequencing of actinomycetes has revealed numerous silent biosynthetic
gene clusters with the potential to encode novel antibiotics. Activation of these clusters through
promoter engineering, heterologous expression, or regulatory rewiring has led to the discovery of new
compounds. Combinatorial biosynthesis, which involves recombining genes from different
biosynthetic pathways, further enables the generation of novel antibiotic analogues (Baltz, 2008).

Other innovative approaches include adaptive laboratory evolution and co-cultivation strategies. By
exposing producer strains to selective pressures or competitive microbial environments, antibiotic
production can be naturally induced or enhanced. Importantly, improvements achieved through
genetic modification must be validated under industrial fermentation conditions to ensure their
effectiveness at scale.

6. Conclusion

The biotechnological production of antibiotics is founded on the remarkable biosynthetic capabilities
of microorganisms and is optimized through an integrated combination of microbiological,
biochemical, and engineering approaches. Actinomycetes and filamentous fungi remain the most
prolific sources of antibiotic compounds, providing the foundation for both natural and semi-
synthetic antimicrobial agents. As antibiotic resistance continues to threaten global health, the efficient
production of existing antibiotics and the discovery of new compounds have become increasingly
urgent.

Advances in strain selection, fermentation technology, and genetic engineering have significantly
improved antibiotic yields and process efficiency. Key innovations include statistical optimization of
culture media, fed-batch and two-stage fermentation strategies, and targeted manipulation of
biosynthetic pathways. The biological principles underlying trophophase and idiophase metabolism
are now routinely exploited to maximize secondary metabolite production.

Future progress in antibiotic biotechnology will depend on the successful integration of classical
fermentation expertise with modern genomic and molecular tools. By unlocking the full biosynthetic
potential of known producers and exploring novel microbial niches, biotechnology continues to play
a central role in sustaining the development of life-saving antibiotics and addressing the global
challenge of antimicrobial resistance.
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Abstract. This article examines the fundamental distinction between prescriptive and descriptive
grammar and their respective roles in linguistic analysis and language education. Prescriptive grammar
is primarily concerned with formulating norms and rules that define correct language use, whereas
descriptive grammar aims to document and analyze how language is actually used by speakers in
authentic communicative contexts. Drawing on a qualitative review of linguistic literature and
representative language examples, the study outlines the objectives, advantages, and limitations of
both grammatical approaches. The findings suggest that prescriptive and descriptive grammar should
not be viewed as opposing frameworks but rather as complementary perspectives that together
contribute to a more comprehensive understanding of language structure, variation, and change. In
particular, the article emphasizes the importance of integrating both approaches in language teaching,
as each serves distinct yet interconnected pedagogical functions. By clarifying their differences and
areas of application, the study highlights the relevance of both grammatical traditions in linguistic
theory and educational practice.

Keywords: descriptive grammar, prescriptive grammar, grammatical occurrence, normative grammar, grammatical

terminology

Introduction

Grammar constitutes the structural foundation through which speakers and writers convey meaning
accurately and effectively. A deeper awareness of grammatical principles enables language users to
monitor their own linguistic output, interpret the language of others more precisely, identify ambiguity,
and make deliberate stylistic choices. Mastery of grammar thus supports clarity, precision, and
expressive richness in communication. While grammatical accuracy is an essential component of
effective language use, it is also important to recognise that grammar originates from common usage
and represents a systematic formulation of patterns found in everyday speech.

In linguistic scholarship, grammar is commonly understood in two interrelated senses. First, it is
defined as the systematic study and description of a language. Second, it refers to a set of rules and
illustrative examples concerned with syntax and word structure, typically intended to facilitate language
learning (Greenbaum, 1996). These definitions reflect both the analytical and pedagogical dimensions
of grammar and provide a framework for distinguishing between different grammatical approaches.

TISMAILOVA, J. S., Lecturer, Department of Foreign Languages and Translation, Baku Slavic University. Email:
slavyan.dtk@bsu-uni.edu.az. ORCID: https://orcid.org/0009-0005-5092-6666
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One of the most significant distinctions in grammatical theory is that between prescriptive and
descriptive grammar. Prescriptive grammar refers to a body of norms that regulate how a language
should be used, rather than documenting how it is actually used by speakers. This approach, also
known as normative grammar or prescriptivism, establishes standards of correctness and evaluates
linguistic forms according to predefined rules. In contrast, descriptive grammar focuses on observing,

recording, and analysing language as it naturally occurs in real communicative contexts.

As noted by linguists Ilse Depraetere and Chad Langford, prescriptive grammar is characterised by
the formulation of strict rules that classify language use as either grammatical or ungrammatical, often
offering guidance on what should be avoided while providing limited explanatory justification (Wiley
Online Library, 2018). Similarly, prescriptive grammar has been defined as an approach that establishes
norms of correct and incorrect usage and formulates rules that language users are expected to follow
(Alisoy, 2023). For many language learners and non-specialists, the notion of “grammar rules” is
closely associated with prescriptive principles, which dictate acceptable forms based on socially or
institutionally accepted standards.

It is important to emphasise, however, that prescriptive rules do not reflect inherent linguistic value.
No form of language is intrinsically good or bad; rather, prescriptive norms serve to align spoken and
written language with conventional standards deemed appropriate in formal, educational, or
professional contexts. Common examples of prescriptive rules include subject—verb agreement,
appropriate use of count and non-count nouns, sentence capitalization, correct pronoun usage
following the verb #o be, and the application of the definite article with specific geographical names
(Babayev, 2024; Hasanova, 2024). Such rules play a significant role in language instruction, particularly
in contexts where standardised language use is required.

From an educational perspective, both prescriptive and descriptive grammar are indispensable. While
prescriptive grammar provides learners with clear guidelines for standard usage, descriptive grammar
offers insight into authentic language patterns and variation. Understanding the interaction between
these approaches is therefore crucial for effective language teaching and linguistic analysis.

Methodology
Research Approach

This study employs a qualitative, descriptive research approach to examine the concepts of
prescriptive and descriptive grammar and to analyse the relationship between them within linguistic
theory and educational practice. Given the theoretical nature of the topic, the research does not
involve the collection of primary empirical data. Instead, it relies on the systematic examination of
existing scholarly literature and representative language examples.

Research Design

The research is based on a conceptual and comparative design. Key definitions, theoretical principles,
and underlying assumptions associated with prescriptive and descriptive grammar are identified,
analysed, and compared. This design enables a detailed exploration of the ways in which the two
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approaches differ in terms of purpose, methodology, application, and influence on language use and
language education.

Data Sources
The data for this study were obtained from secondary sources, including:

e linguistics textbooks and reference grammars,

e peer-reviewed academic journal articles,

e scholarly books on grammar, syntax, and language pedagogy,
e reputable language usage guides and style manuals.

These sources were selected on the basis of their academic reliability, relevance to grammatical theory,
and contribution to discussions surrounding language norms and actual usage.

Data Analysis

The materials examined in this study were analysed through thematic analysis, a qualitative procedure
suitable for conceptual research based on texts and illustrative examples. The analysis proceeded by
identifying repeated patterns across the reviewed literature and examples, then organising them into
interpretive categories. In particular, themes related to language norms, usage versus rule-making,
authority and standardisation in grammar, and variation in real-life communication were coded and
grouped. Language examples were then interpreted as practical evidence showing how prescriptive
rules may diverge from descriptive observations of authentic usage. This approach enabled the study
to connect theoretical claims about grammar with concrete instances of language in use.

Results and Discussion
Prescriptive grammar: norm-setting and its limitations

A central feature of prescriptive grammar is that it makes an explicit value judgement about the
“correctness” of an utterance. By design, prescriptive frameworks draw boundaries between “right”
and “wrong” forms and provide regulatory guidance for language use. However, such regulation does
not always explain why speakers use certain structures or how those structures function in
communication. When prescriptive rules are treated as absolute and universal, prescriptive
grammarians may promote an idealised (and sometimes artificial) version of grammar that is only
weakly supported by evidence from actual language use.

At the same time, it is difficult—both socially and educationally—to avoid prescriptivism entirely. In
many contexts, speakers and writers rely on normative expectations, and language communities often
expect some form of legitimate authority. In education, for example, teachers require “reference
points” that help learners internalise the target language and its grammar. Even when instructors aim
to foreground descriptive realities, implementing a purely descriptive approach can be pedagogically

challenging, particularly in formal classrooms where assessment and standardisation are unavoidable.

Pedagogical prescriptivism and oversimplified rules
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One recurring issue in textbooks and classroom practice is the tendency to present grammar through
simplified “either-or” rules that reduce complexity and minimise exceptions. This can support
classroom efficiency, but it can also distort how grammar actually operates. A typical example is the
claim that “have” and “think” are stative verbs and therefore cannot occur in continuous forms. In
real usage, these verbs frequently appear in continuous aspect when their meanings shift:

e “have” in a non-possessive meaning: I am having a difficult time doing this exercise.
e “think” in a process meaning rather than opinion: I am thinking about how to do the exercise.

Such categorical rules may simplify instruction, yet they neglect a foundational linguistic reality:
language contains regularities and irregularities, and grammatical patterns are sensitive to meaning,
context, and pragmatic intent (Javid, 2023). In this sense, “pedagogical grammar” may offer clarity but
risk sacrificing accuracy and explanatory depth.

Why prescriptive rules emerged and why they persist

The study also highlights historical and sociocultural factors behind prescriptive traditions. During the
17th and 18th centuries, European scholars increasingly idealised the classical world, treating Latin
(and to some extent Greek) as linguistically superior. Because Latin was primarily a written code and
no longer undergoing natural spoken change, it appeared stable and “perfect.” As a result, many
writers attempted—where possible—to model English grammar on Latin conventions, which helped
generate and legitimise prescriptive rules in English.

It may seem surprising that rules misaligned with everyday usage continue to survive. However, several
factors explain their endurance. First, prescriptive rules support a standard variety understood by the
largest number of speakers, which can strengthen mutual intelligibility. This is particularly significant
in contexts where dialects differ substantially (a situation sometimes illustrated with languages like
German, where regional varieties may hinder comprehension). Second, a stable set of rules is
indispensable for second-language learners: without guidelines, language learning would become
disorganised and inconsistent. From this perspective, prescriptive norms serve a practical instructional
purpose for teachers and learners (Rodney & Geoffrey, 2005).

Most importantly, prescriptive standards persist for social reasons. Nonstandard dialects are often
stigmatised, and this stigma may restrict social mobility. Prescriptive norms can provide speakers of
nonstandard varieties with access to the standard dialect used in education, institutions, and
professional contexts—thereby functioning as a tool for participation and advancement. Nevertheless,
these social evaluations are not linguistically objective: the belief that one dialect is inherently “better”
than another is not supported by linguistic principles. From a strictly linguistic standpoint, dialects are
systematic and valid; negative attitudes toward nonstandard dialects reflect social prejudice rather than
linguistic truth.

Descriptive grammar: documenting language as it is used

In contrast, descriptive grammar is built on the observation that grammatical patterns should be

derived from actual usage. Rather than labelling forms as right or wrong, descriptive analysis aims to
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provide an objective account of how words, phrases, clauses, and sentences are used in real contexts.
Specialists working within this tradition focus on identifying underlying patterns of use, including

variation across social groups, regions, and communicative settings.

This contrast can be illustrated through examples often condemned in standard rules. For instance,
the expression “don’t know nothing” is widely criticised by prescriptivists because it contains a double
negative. A descriptive perspective, however, would treat the construction as evidence of a systematic
pattern within certain varieties of English. The descriptive claim is not that the form is “correct” in all
contexts, but that it is grammatical within a particular dialect system, even if it is not recommended in
standard formal writing (Alisoy, 2025).

Another example concerns everyday reductions and colloquial structures such as “I gonna want you”
or “I gonna miss you”, which occur in natural speech despite being stigmatised or excluded from
formal grammar instruction (Babayev, 2022). From a descriptive standpoint, such patterns are
meaningful data: they reflect real-life communicative behaviour and can help explain language change,
variation, and informal register norms.

A continuum rather than two opposing camps

Although prescriptive and descriptive grammar are often presented as two competing schools, the
findings suggest that they are better understood as a continuum. Even speakers and educators who
value descriptive insights frequently rely on prescriptive norms in formal contexts, while many
prescriptivists implicitly acknowledge usage realities when they permit variation.

The debate around split infinitives offers a clear illustration. Traditional prescriptivism often prohibits
split infinitives, whereas descriptive perspectives accept them as long-established features of English
usage (Javid, 2018). Consider:

o She used to secretly admire hin.

o You have to really watch him.

A strict prescriptive revision would produce:

o She used secretly to admire hin.

o You really have to watch hin.
However, avoiding the split infinitive can sound stylistically awkward and may even shift emphasis.
Compare:

o You really have to watch him (emphasis on the importance of watching).

o You have to really watch him (emphasis on watching closely).
Thus, the descriptive position is that grammatical choices cannot be evaluated purely through rigid

“rules,” because meaning, emphasis, and naturalness also matter.

Descriptive rules, dialect systems, and standard varieties
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Descriptive grammar is developed by analysing how speakers use language and identifying the implicit
rules they follow. Importantly, a single language may include multiple dialects, each governed by
internally consistent grammatical principles that may differ from the rules of the standard variety
(Greenbaum, 1996). Prescriptive grammar, by contrast, typically promotes one socially dominant
variety—the prestige dialect, often associated with writing and institutional authority. Prescriptivists
such as teachers and editors generally assume there is one correct model and many incorrect
alternatives, with “correctness” aligned to the prestige standard (Chomsky, 2007).

Advantages, classroom implications, and illustrative cases

Both approaches offer benefits and limitations. Prescriptive instruction can be particularly helpful for
beginners and for contexts where learners require stable guidelines for formal communication. Clear
rules may reduce ambiguity and confusion, especially in early stages of language learning. At the same
time, descriptive awareness is crucial for developing communicative competence: learners encounter
real speech that does not always match textbook rules, and they need tools to interpret variation
appropriately.

Two frequently cited prescriptive issues can be used to illustrate this balance:

1. Agreement with “there is/there are”

In many teaching grammars, agreement is described in simplified terms: zhere zs is used with
singular noun phrases, and #here are with plural noun phrases. In practice, learners and native
speakers may vary, especially in speech, and instructors often need to explain both the standard
rule and real-life patterns.

2. Sentence-final prepositions
A prescriptive rule commonly states: “Do not end a sentence with a preposition.” This yields
a formal version such as:

o With which friend did you go to the party?
Whereas everyday usage typically prefers:

o Which friend did you go to the party with?
Here, the pedagogically effective solution is often to teach register sensitivity: the first form
may be appropriate in very formal writing, while the second is natural in speech and informal
writing.

In the context of increasing global multilingualism, grammar teaching benefits from presenting both

what is expected in standard academic contexts and what is commonly used in real communication,
so learners can make informed choices about register, appropriateness, and audience.

Scientific novelty and practical significance

The scientific novelty of this article lies in its structured and explicit differentiation between
prescriptive and descriptive grammar, demonstrating how prescriptive approaches establish norms of
correctness while descriptive approaches explain grammar through authentic usage patterns. The
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study further clarifies how prescriptive grammar historically emerged and why it remains influential in
educational and social contexts, including its connection to standardisation and social mobility.
Ultimately, the article positions prescriptive and descriptive grammar as complementary perspectives
that jointly contribute to a fuller understanding of language.

The practical significance of the study is its value for learners, teachers, and linguists seeking to
navigate the relationship between grammatical rules and real-world usage. By highlighting the
strengths and limitations of both approaches, it offers a foundation for more effective grammar
instruction—one that supports standard accuracy while also preparing learners to interpret and use
language as it is actually spoken and written in diverse contexts. In addition, the discussion underscores
how access to standard norms may facilitate communication and social mobility, particularly in
institutional settings (Huseyn & Babayev, 2025).

Conclusion

This article has analysed the key distinctions and intersections between prescriptive and descriptive
grammar, demonstrating that each approach serves a different—ryet equally necessary—function in
understanding and using language. Prescriptive grammar contributes to standardisation, offering
norms that support clarity, consistency, and shared expectations, particularly in formal communication
and educational settings. Descriptive grammar, by contrast, provides a systematic and non-judgmental
account of how language is actually produced and interpreted by speakers, thereby capturing variation,

contextual meaning, and ongoing linguistic change.

Taken together, these perspectives encourage a more balanced understanding of grammar. An
exclusively prescriptive stance may lead to rigid rule-enforcement that overlooks authentic usage and
the dynamic nature of language. Conversely, a purely descriptive stance—if applied without
pedagogical guidance—may offer limited support for learners who require stable models for academic
writing and institutional communication. The most productive position, therefore, is not to treat
prescriptivism and descriptivism as competing ideologies, but to recognise them as complementary
frameworks operating along a continuum.

The scientific conclusion of the study is that prescriptive and descriptive grammar are best understood
as interdependent approaches: prescriptive grammar establishes conventional norms of “correct”
usage, while descriptive grammar explains the patterns that emerge in real-life communication.
Maintaining an informed balance between these approaches is particularly important in language
teaching, where learners benefit from both (1) clear guidance for standard forms and (2) awareness of
how grammar functions across registers, dialects, and communicative contexts. Finally, the article
underscores that grammatical norms are not purely linguistic phenomena; they are shaped by historical
traditions and social attitudes, which influence how varieties of language are evaluated and taught.
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Abstract. This article examines how repetition operates as a policy tool in Joe Biden’s 2023 State of
the Union address (7 February 2023). Using qualitative rhetorical-discourse analysis of the prepared
transcript, it traces three repetitive forms—anaphora, tricolon, and slogan-motifs—and explains how
they cooperate to make policy agenda publicly legible. Anaphora (“we/when/let’s...”) structures
problem—solution sequences and assigns agency to government and citizens; tricolons compress
complex claims into rhythmic, memorable triads; and recurring slogans (notably “finish the job”)
function as ideographic labels that bind diverse initiatives into one narrative of continuity and
completion. Drawing on work on political discourse, framing, and processing fluency, the study argues
that repetition simultaneously reinforces salience (what audiences should notice), coherence (how
policy items fit together), and credibility (why the agenda sounds familiar and ‘true’). The findings
show that, in this speech, repetition is not ornamental but instrumental-—an interface between
institutional policy language and mass audience cognition—in a high-stakes national address to

Congtess.

Keywords: political discourse, repetition, anaphora, tricolon, slogan-motifs

1. Introduction

Presidential State of the Union (SOTU) addresses are hybrid genres: constitutional reports to
Congress, national speeches to a mass audience, and strategic performances aimed at agenda-setting.
In such speeches, “policy” does not appear only as legislative detail; it appears as a story about
priorities, conflict, achievement, and next steps. Repetition is central to that translation task. By
repeating a clause, pattern, or slogan, a speaker can turn a complicated policy package into a
recognizable public object and can cue audiences to treat particular themes as central.

This article analyzes repetition in Joe Biden’s 2023 SOTU (7 February 2023) as a deliberate policy tool
rather than a merely ornamental style. It traces three recurring forms—anaphora, tricolon, and

slogan-motifs—and argues that they are instrumental because they (a) raise the salience of preferred
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themes, (b) stabilize interpretive frames, and (c) provide portable language for later media circulation
and political reuse.

The study addresses three questions: (1) where the major repetitive devices cluster in the 2023 address
do; (2) what policy work do they perform (agenda, framing, legitimation); and (3) which cognitive and
cultural mechanisms help explain why repeated forms are memorable and persuasive.

2. Theoretical Background

Rhetorical theory treats repetition as patterning: repeated form produces rhythm, expectation, and
emphasis, shaping how audiences segment and remember arguments (Fahnestock, 2011). At the level
of schemes, anaphora (repetition at the beginning of successive clauses) and tricolon (a three-part
series with parallel form) are especially associated with public oratory because they are easy to process,
easy to anticipate, and easy to quote (Lanham, 1991). In political speech, repeated form also projects
control: the speaker appears to guide the audience through a designed sequence of claims rather than
a loose list of topics.

Framing scholarship clarifies why repetition matters for policy communication. Frames highlight some
aspects of reality and downplay others, shaping problem definitions, causal stories, evaluations, and
remedies (Entman, 1993). Repetition is one practical mechanism for that highlighting. By returning to
key lexical items—such as “middle class” or “Made in America”—a speaker reinforces which elements
should be treated as central and how to connect them. In media-effects research, framing interacts
with agenda setting and priming: repeated cues make certain considerations more accessible and thus
more likely to be used in judgment (Scheufele & Tewksbury, 2007).

Cognitive research helps explain why repetition often feels persuasive. Repetition generally increases
processing fluency (ease of comprehension), which can yield more positive judgments and a sense of
familiarity (Reber et al., 2004). Familiarity can also influence perceived truth. Classic work on the
“illusory truth effect” shows that repeated statements are judged as truer than novel ones even when
content is unchanged (Hasher et al., 1977). Evidence also suggests that higher repetition frequency
tends to strengthen this truth-by-familiarity pathway (Hassan & Barber, 2021), making repetition a
powerful—though ethically ambivalent—resource in political argument (Brashier & Marsh, 2020).

Slogans extend repetition into cultural shorthand. McGee’s (1980) concept of the ideograph describes
how short, value-laden terms can organize public argument and invite audiences to supply shared
meanings. A repeated slogan can label a bundle of policies and attach it to a moral narrative. These
slogan-motifs resemble recurrent devices in American narrative and journalistic discourse, where
repetition helps build recognizable public voices and cultural myths. Pashayeva’s work on Mark
Twain’s narrative mythopoetics and on Twain’s relationship to American journalism highlights how
repeating motifs can sustain public-facing storytelling and stance (Pashayeva, 2021; Pashayeva, n.d.).
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3. Data and Method

The study uses the prepared transcript of the 2023 State of the Union as the primary text,
cross-checked against major archival sources (Miller Center, 2023; The White House, 2023). A
qualitative rhetorical-discourse approach is applied in three steps: (1) identify anaphoric sequences,
triadic parallelisms (tricolons), and recurring slogans; (2) code each cluster for policy function (agenda
highlighting, framing/evaluation, coalition building, or legitimation); and (3) interpret the clusters in
relation to the speech’s policy themes (economy, manufacturing, health costs, democracy, and foreign
policy) and its communicative setting (Congress plus a national audience).

The aim is functional explanation rather than an exhaustive frequency list. Nevertheless, the findings
align with contemporaneous reporting that described “finish the job” as a defining refrain and noted
its repeated use in the address (Associated Press, 2023).

4. Analysis: Anaphora

Anaphora in the 2023 SOTU builds agency and moral urgency. Clause-initial repetition (“we...,”
“when...,” “let’s...”) turns policy talk into coordinated action talk: it assigns responsibility and invites
the audience into a collective subject position. In the SOTU genre—where the president requests
action from a coequal branch—anaphora helps fuse institutional authority with democratic legitimacy
by speaking as and for a shared “we” (Chilton, 2004).

Anaphoric clusters also structure the address into digestible segments. The repeated past—present
framing (““T'wo years ago... Today...”) guides listeners through an evaluative timeline and foregrounds
the policy meaning of change (progress, recovery, resilience). Similarly, repeated “let’s...” prompts
function as agenda markers, moving from one proposal to the next while keeping a constant action
frame. This repeated scaffolding reduces cognitive load, enabling listeners to focus on evaluative
content rather than on tracking topic shifts (Bonnefille, 2011).

Finally, anaphora increases quotability. Repeated openers create clean boundaries for extraction into
headlines and short clips, which helps the administration’s preferred wording persist beyond the
chamber (Entman, 1993).

5. Analysis: Tricolon

Tricolon compresses complex policy rationales into rhythmic triads. Triadic parallelism works by
creating expectation and closure: after two parallel elements, listeners anticipate a third, and the third
often supplies escalation or completion (Lanham, 1991). In policy communication, that sense of
completeness matters because it suggests the agenda is coherent and that the speaker has a whole plan
rather than isolated initiatives.

In the 2023 SOTU, tricolons frequently bundle values and policy domains. Triads link economic
themes (work, wages, dignity), institutional goals (restore, rebuild, unite), and democratic
commitments (freedom, fairness, opportunity). Even when audiences do not recall bill names, they
can recall the triad as a portable summary. Triads also bridge domains—for example, linking domestic
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manufacturing to strategic competition—so that separate policies appear mutually reinforcing rather
than disconnected.

Tricolon additionally supports coalition management. A triad can include elements that resonate with
different audiences (labor, business, and national-security voters), making it easier for diverse listeners
to find their preferred reason within the same packaged claim (Beard, 2000).

6. Analysis: Slogan-Motifs

The most salient slogan-motif in the 2023 SOTU is “finish the job.” Reporting on the speech
identified the phrase as a defining refrain and highlighted its repeated use (Associated Press, 2023).
Functionally, the slogan performs three forms of policy work: narrative continuity, accountability, and
coalition aggregation.

First, it creates narrative continuity. By framing new proposals as completing an ongoing project, the
slogan invites audiences to interpret disparate measures as sequential steps in one story of progress.
Second, it foregrounds accountability: a completion frame encourages evaluation in terms of
deliverables—what has been started and what remains. Third, it aggregates heterogeneous preferences.
Because “finish the job” is abstract, different groups can map it onto different policy desires (health
costs, infrastructure, manufacturing, education), allowing the slogan to behave like an ideograph that
unifies diverse policy items under one moral banner (McGee, 1980).

Other recurring motifs—such as “Made in America” and repeated invocations of the “middle class”—
work similarly as policy-dense shortcuts. They allow the address to reference a suite of measures
(industrial policy, procurement incentives, tax priorities) without constant technical detail. Repetition
therefore operates as an interface between institutional policy language and mass-audience cognition,

improving memorability and supporting post-speech media circulation (Scheufele & Tewksbury,
2007).

7. Discussion

Across the three devices, the policy value of repetition in the 2023 SOTU can be summarized as
salience, coherence, and credibility.

Salience: repeated cues make certain issues more accessible and easier to retrieve from memory,
aligning with agenda-setting and priming logic (Scheufele & Tewksbury, 2007). Coherence: repetition
ties separate planks into one story; tricolons and slogan-motifs bundle domains and imply a unified
plan (Entman, 1993). Credibility: repetition increases familiarity and processing fluency (Reber et al.,
2004), and truth-effect research suggests that familiarity can raise perceived truth even without added
evidence (Hasher et al., 1977; Hassan & Barber, 2021). In political settings, this is ethically ambivalent:

repetition can clarify but can also oversimplify or substitute resonance for argument (Brashier &
Marsh, 2020).

Repetition also connects presidential speech to journalistic circulation. Slogans and triads are designed
to survive outside the chamber as headlines, captions, and campaign shorthand. This uptake logic
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resonates with scholarship on American public discourse and journalism, where recurring motifs are
key to building recognizable voice and stance (Pashayeva, n.d.).

At the same time, repetition has risks. If audiences perceive overuse as manipulation, it can trigger
reactance and skepticism; slogans can reduce specificity and invite critique that policy is being replaced
by branding (Beard, 2000; Chilton, 2004). Effective repetition in governance communication therefore
balances memorability with informational integrity.

8. Conclusion

The 2023 State of the Union illustrates how repetition can function as a tool of policy communication
rather than a decorative flourish. Anaphora structures agency and urgency, tricolon packages complex
reasoning into memorable triads, and slogan-motifs—especially “finish the job”—bundle diverse
initiatives into a coherent narrative of continuity and completion. Read through framing theory and
cognitive work on fluency and repetition, these devices help explain how a president can translate
institutional policy into public meaning and increase the likelihood that preferred frames circulate
beyond the moment of delivery.
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Abstract. The interaction between education, technology, and economic development has become a
critical determinant of competitiveness and sustainable growth in developing countries. This study
empirically examines how educational attainment and technological readiness jointly influence
macroeconomic performance. Using multi-country panel data and indicators related to human capital,
digital infrastructure, innovation capacity, and productivity, the research analyzes the structural links
between these variables. The findings reveal a strong and statistically significant relationship between
improvements in education systems, technological adoption, and economic growth. Countries that
invest in human capital and digital transformation demonstrate higher productivity, stronger
innovation capacity, and more diversified economic structures. The integration of digital tools into
education enhances workforce skills and supports participation in technology-intensive sectors. The
study concludes that coordinated policies linking educational reform with technological strategies are
essential for achieving sustainable economic development and strengthening global competitiveness

in developing economies.
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Introduction

The rapid advancement of digital technologies has fundamentally reshaped the role of education and
technology in economic development, transforming how economies produce, innovate, and compete
in the global marketplace. Traditional production factors such as land, labor, and capital are
increasingly complemented—and in some cases replaced—by human capital, technological capability,
knowledge generation, and institutional efficiency (Rodrigue, 2020). In the modern knowledge-based
economy, the ability of countries to educate their populations, adopt emerging technologies, and foster
innovation ecosystems has become a decisive determinant of long-term growth and
competitiveness.Developing countries, however, face significant structural and institutional challenges
in adapting to rapid technological change while simultaneously ensuring inclusive and sustainable
economic growth. These challenges include limited access to quality education, digital inequality,
insufficient technological infrastructure, weak innovation systems, and institutional constraints. As a
result, the digital divide between developed and developing economies continues to widen, potentially
reinforcing global inequalities in productivity, trade integration, and technological capability. In this
context, aligning national development strategies with technological transformation becomes a critical
policy priority. The integration of education systems with technological development plays a pivotal
role in shaping productivity levels, innovation capacity, and participation in global value chains (World
Bank, 2019; OECD, 2021). Education systems that emphasize digital literacy, critical thinking,
problem-solving, and research-oriented learning contribute significantly to building adaptive and
resilient economies. Moreover, higher education institutions and vocational training centers act as
bridges between knowledge production and industrial application, facilitating technology transfer and
workforce modernization. Countries that successfully integrate education policy with industrial and
technological strategies are better positioned to move up the value chain and diversify their
economies.Empirical studies emphasize that technological diffusion and human capital development
are closely interrelated processes shaping long-term economic performance. Human capital enhances
the capacity to absorb, adapt, and generate technological innovations, while technological
advancement increases the demand for skilled labor and knowledge-intensive industries. Investments
in digital infrastructure, research and development, and education significantly improve productivity,
foster entrepreneurship, and accelerate economic diversification in developing economies (UNCTAD,
2020; World Economic Forum, 2022). These investments also contribute to structural transformation
by shifting economies from low-productivity sectors toward higher-value, technology-driven
activities.Furthermore, the interaction between education, technology, and economic development
has important social and institutional dimensions. Inclusive access to education and digital resources
promotes social mobility, reduces inequality, and supports sustainable development objectives.
Institutional quality, governance effectiveness, and policy coherence also influence how effectively
technological and educational investments translate into economic outcomes. Countries with strong
regulatory frameworks, transparent institutions, and innovation-friendly environments tend to achieve
better results in leveraging technology for economic progress.In addition, globalization and the digital
economy have intensified the importance of technological readiness and education-based
competitiveness. Participation in international trade, global value chains, and knowledge networks
increasingly depends on a country's ability to generate skilled human resources and adopt digital
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technologies. Developing countries that invest strategically in education reform, digital
transformation, and innovation policy are more likely to enhance their resilience to external shocks
and strengthen their positions in the global economic system.The primary objective of this study is
therefore to empirically analyze the education—technology—economy nexus in developing countries
and to assess the impact of these interrelated factors on economic growth, productivity enhancement,
and structural transformation. The study seeks to explore how investments in human capital, digital
infrastructure, and technological innovation interact to influence economic performance, and to
identify policy implications for sustainable and inclusive development. By examining these
relationships, the research aims to contribute to the broader understanding of how developing
economies can leverage education and technology as strategic drivers of long-term growth and

competitiveness in the global knowledge economy.
Literature Review

Existing literature provides strong and consistent evidence of the critical relationship between
education and economic growth. Human capital theory, which forms the foundation of this argument,
posits that investments in education enhance the skills, knowledge, and competencies of the
workforce, thereby increasing labor productivity and fostering the capacity for technological adoption
(Limao & Venables, 2001). In other words, education does not merely improve individual
employability; it generates broader spillover effects by equipping societies with the intellectual
resources necessary for innovation, problem-solving, and adaptation to changing economic
conditions. Countries with higher educational attainment tend to demonstrate superior economic
performance, particularly when their labor forces are able to leverage new technologies
effectively.Recent studies have emphasized that technology plays a pivotal role in strengthening the
link between education and economic performance. The process of digital transformation, coupled
with the development of innovation ecosystems, amplifies the productivity gains associated with
human capital development. Technological advancements such as automation, artificial intelligence,
and digital platforms enable more efficient production processes, improved service delivery, and
accelerated knowledge dissemination. This creates a reinforcing cycle: educated individuals are better
able to adopt and adapt new technologies, while technological advancements in turn increase the
demand for higher skill levels and continuous learning (World Economic Forum, 2022; Rodrigue,
2020). Consequently, technology acts as both an enabler and amplifier of the economic benefits
derived from education.Furthermore, scholars argue that economic development is shaped not only
by physical infrastructure but also by the quality of institutions, the extent of human capital formation,
and the readiness of economies to adopt and integrate new technologies (Banomyong, 2010;
Notteboom & Rodrigue, 2009). Institutional quality—manifested through transparent governance,
effective regulatory frameworks, and innovation-friendly policies—determines how efficiently human
capital and technological resources are mobilized toward productive ends. In this context, the interplay
of education, technology, and institutional frameworks becomes a decisive factor in shaping structural
economic outcomes, influencing both domestic productivity and a country’s ability to compete in
global markets.Empirical research further underscores the mechanisms through which this nexus
operates. Studies indicate that improvements in time efficiency, technological diffusion, and
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knowledge transfer significantly impact economic productivity and trade performance (Hummels &
Schaur, 2013; Wilson, Mann, & Otsuki, 2005). For instance, efficient logistics systems, enhanced
information flows, and rapid technology adoption not only reduce transaction costs but also facilitate
the integration of developing economies into global value chains. In parallel, the dissemination of
technological know-how and best practices strengthens the human capital base, enabling continuous
innovation and structural upgrading of the economy.International organizations highlight that
education and technological readiness constitute essential components of sustainable development
strategies, particularly in developing countries (OECD, 2021; UNCTAD, 2020). Policies aimed at
improving access to quality education, enhancing digital literacy, expanding research and development,
and fostering technology-enabled entrepreneurship are increasingly recognized as drivers of inclusive
growth. By combining educational investments with strategies to promote technological adoption,
countries can stimulate long-term economic growth, reduce inequality, and build resilience against
external shocks.Overall, the literature strongly supports the notion that the education—technology—
economy nexus represents a structural mechanism for long-term growth and development. Rather
than functioning as isolated factors, education, technology, and institutional quality interact in a
dynamic and mutually reinforcing manner. This nexus not only determines current levels of economic
productivity but also shapes the trajectory of structural transformation, enabling economies to
transition from low-value-added, resource-dependent activities to knowledge-intensive, innovation-
driven sectors. Understanding and leveraging this interconnected framework is therefore critical for
policymakers seeking to foster sustainable and inclusive development in the context of rapidly
evolving global economic and technological landscapes.

Research Questions and Hypotheses

RQ1: To what extent does educational development influence economic growth in developing
countries?

RQ2: How does technological advancement strengthen the relationship between education and
economic performance?

RQ3: Does the integration of education and technology accelerate structural economic

transformation?

H1: Improvements in educational indicators positively affect economic growth (World Bank, 2019).
H2: Technological development significantly increases productivity and innovation capacity (World
Economic Forum, 2022).

H3: The integration of education and technology accelerates economic modernization and structural
transformation (OECD, 2021; UNCTAD, 2020).

Methodology

This study employs a multi-country panel approach to empirically investigate the complex and
interrelated relationship between education, technology, and economic performance in developing
countries. By adopting a panel data methodology, the research captures both temporal dynamics and
cross-country heterogeneity, allowing for a more nuanced understanding of how variations in

Porta Universorum (ISSN 3030-2234)



educational attainment, technological adoption, and institutional quality influence economic outcomes
over time. Unlike single-country or cross-sectional studies, the panel approach enables the
identification of long-term trends, structural changes, and country-specific effects, thereby providing
more robust and generalizable findings that account for differences in development trajectories, policy
environments, and socio-economic contexts. The analysis draws on a comprehensive dataset compiled
from multiple international institutional sources, encompassing key indicators of education,
technology, infrastructure, and economic performance. These sources include the World Bank’s
World Development Indicators, the United Nations Conference on Trade and Development
(UNCTAD) datasets, the World Economic Forum Global Competitiveness reports, and specialized
studies on logistics and technological readiness (World Bank, 2019; Arvis et al., 2018). By integrating
data from these diverse sources, the study captures a wide spectrum of factors affecting the education—
technology—economy nexus, including human capital development, digital infrastructure, innovation
capacity, trade facilitation, and institutional effectiveness.Furthermore, the study incorporates
established academic frameworks from the fields of international trade, logistics, and development
economics to guide the selection of variables, model specification, and econometric analysis.
Indicators such as educational attainment levels, ICT penetration rates, technological readiness
indices, total factor productivity, and GDP per capita are systematically analyzed to assess their direct
and indirect contributions to economic performance. The panel approach also allows for the
application of advanced econometric techniques, including fixed-effects and random-effects models,
to control for unobserved heterogeneity, potential endogeneity, and time-invariant country-specific
characteristics.Overall, this methodological framework provides a rigorous basis for exploring the
causal and correlational links between education, technology, and economic outcomes in developing
countries. It facilitates an understanding of how investments in human capital and technological
infrastructure interact with institutional quality to shape productivity, innovation, and structural
transformation. By combining cross-country comparisons with temporal analysis, the study aims to
generate actionable insights for policymakers seeking to harness the synergies between education and

technology to achieve sustainable and inclusive economic growth.
The empirical model incorporates the following core variables:
e cducational attainment and human capital indicators

e  digital infrastructure and technological readiness

e innovation activity

e  GDP growth and productivity levels

The panel data approach provides a powerful methodological framework for analyzing complex
relationships in multi-country studies, particularly in the context of education, technology, and
economic performance. One of the key advantages of this approach is its ability to control for
unobserved country-specific characteristics, such as cultural, institutional, or historical factors, that
may influence economic outcomes but remain constant over time. By accounting for these fixed or
time-invariant effects, the analysis can isolate the true impact of dynamic variables—such as
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educational attainment, technological adoption, and digital infrastructure—on productivity and
economic growth. This enables a more precise assessment of the mechanisms through which human
capital and technology contribute to structural economic transformation.Moreover, the panel
approach facilitates the identification of long-term structural trends in economic transformation that
cannot be captured through simple cross-sectional or time-series analyses. For developing countries,
understanding these long-term trends is crucial, as they often face gradual shifts in industrial
composition, technological capability, and workforce skills. By incorporating both temporal and cross-
country dimensions, the methodology allows researchers to distinguish between short-term
fluctuations and persistent structural changes, offering insights into the processes of economic
modernization, diversification, and integration into global value chains.Similar empirical frameworks
have been successfully applied in a variety of studies examining the interconnections between
infrastructure development, trade facilitation, and economic performance. For example, Alizada and
Ibrahimov (2026) investigate the role of transport and logistics infrastructure in enhancing trade
efficiency and productivity across multiple developing economies. Ahmadova and Mammadov (2025a;
2025b) further demonstrate how panel data models can reveal the long-term effects of human capital
accumulation, technological adoption, and institutional quality on economic growth trajectories. These
studies highlight the versatility of the panel data approach in capturing both cross-sectional
heterogeneity and temporal dynamics, thereby providing robust and policy-relevant evidence for
development planning.In addition, the use of panel data allows for the application of advanced
econometric techniques, such as fixed-effects, random-effects, and dynamic panel models, which
strengthen causal inference and address potential endogeneity issues. This is particularly important
when examining the education—technology—economy nexus, as these variables are often
interdependent, and their effects on economic performance may vary across countries and over time.
By leveraging the strengths of the panel data framework, this study aims to provide a comprehensive
and nuanced understanding of how education, technology, and institutional quality interact to drive
sustainable and inclusive economic development in developing countries.

Results and Discussion

The empirical findings of this study provide robust evidence of a strong and positive relationship
between educational development, technological adoption, and economic growth in developing
countries. The analysis indicates that countries with higher levels of educational attainment,
particularly in terms of secondary and tertiary education, combined with advanced digital
infrastructure, consistently achieve stronger productivity gains, higher innovation outputs, and more
sustainable economic performance (World Bank, 2019; OECD, 2021). These findings underscore the
importance of viewing education and technology not as isolated inputs, but as mutually reinforcing
components of a broader development strategy. In particular, investments in human capital amplify
the capacity of the workforce to leverage new technologies, while technological adoption enhances
the efficiency and applicability of educational programs, creating a dynamic cycle of growth and
innovation.The integration of technology into education systems has emerged as a key mechanism
through which economic adaptability and competitiveness are strengthened. Digital tools, online
learning platforms, and information and communication technologies (ICT) facilitate the development
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of advanced workforce skills, foster creativity, and enhance problem-solving capabilities. This, in turn,
supports the development of knowledge-intensive industries, increases the ability to adopt and diffuse
innovations, and promotes economic diversification. The findings of this study are in line with prior
research emphasizing the critical role of human capital and technological readiness in driving long-
term economic development (Rodrigue, 2020; World Economic Forum, 2022). For example, countries
that prioritize ICT integration in education and vocational training demonstrate higher rates of
technological absorption and a more agile response to global market demands.However, the analysis
also highlights the significant moderating role of institutional quality, governance effectiveness, and
policy coordination in shaping the outcomes of the education—technology nexus. In countries
characterized by weak institutional frameworks, limited regulatory capacity, or inadequate digital
infrastructure, the potential economic benefits of technological adoption are frequently constrained.
Such limitations can impede knowledge transfer, reduce incentives for innovation, and slow the
diffusion of technology across sectors (UNCTAD, 2020). Consequently, even substantial investments
in education and technology may yield suboptimal economic returns if not accompanied by coherent
policies, robust institutions, and targeted support for research and innovation ecosystems.Moreover,
the findings suggest that the interplay between education, technology, and economic performance is
context-specific, with varying outcomes depending on a country’s stage of development, sectoral
composition, and integration into global value chains. Developing countries that combine strong
educational systems with effective digital infrastructure and coordinated policy frameworks are better
positioned to achieve structural modernization, transitioning from low-productivity, resource-
dependent sectors to high-value, technology-driven activities. This structural transformation not only
increases overall productivity but also enhances economic resilience, competitiveness, and the capacity
for sustainable growth.Overall, the results of this study confirm that the synergy between education
and technology constitutes a critical driver of economic transformation in developing economies. By
fostering human capital development, facilitating technological diffusion, and supporting innovation,
the education—technology nexus directly contributes to productivity growth, structural upgrading, and
long-term economic sustainability. These findings reinforce the imperative for policymakers to adopt
integrated strategies that simultaneously promote education, technological readiness, and institutional
strengthening, thereby enabling developing countries to harness the full potential of knowledge-based

development in the global economy.
Conclusion

The study confirms that the interaction between education, technology, and economic development
plays a strategic and multifaceted role in shaping sustainable growth trajectories in developing
countries. By examining empirical evidence across multiple developing economies, it becomes clear
that the dynamic interplay between human capital development, technological adoption, and
institutional capacity constitutes a central driver of productivity, innovation, and structural
transformation. Strengthening human capital through improved access to quality education, vocational
training, and lifelong learning programs enables the workforce to acquire advanced skills, adapt to
technological change, and participate more effectively in knowledge-intensive sectors. Simultaneously,
expanding digital infrastructure—including broadband connectivity, ICT platforms, and digital service
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delivery—facilitates the efficient dissemination of information, enhances learning outcomes, and
supports technological diffusion across the economy. Promoting robust innovation ecosystems,
encompassing research and development, technology transfer, and entrepreneurship support, further
reinforces the capacity of developing countries to achieve sustained economic transformation and
global competitiveness (OECD, 2021; World Economic Forum, 2022).The findings underscore the
critical importance of integrating education policies with broader technological development
strategies. Governments and policymakers should prioritize coordinated investments in digital
learning tools, e-learning platforms, and STEM-focused curricula, while simultaneously fostering
research and development initiatives, innovation hubs, and collaborative networks between academia,
industry, and public institutions. Institutional reforms aimed at improving governance quality,
regulatory efficiency, and innovation-friendly policy frameworks are essential to ensure that
educational and technological investments translate into tangible economic outcomes. When
effectively aligned, these strategies enhance economic competitiveness, support structural upgrading,
and reduce the risks associated with technological underutilization or human capital mismatch (World
Bank, 2019; UNCTAD, 2020).Furthermore, the study highlights the need for future research to
explore the sector-specific impacts of education and technological development. Certain sectors—
such as manufacturing, agriculture, logistics, and high-technology industries—are particularly sensitive
to human capital quality and technological readiness. Understanding how education and technology
influence productivity, innovation capacity, and value chain participation within these sectors can
provide more targeted policy insights for sustainable industrial and economic development. In
addition, the environmental and sustainability implications of digital transformation and knowledge-
based economic models represent important areas for empirical investigation. As developing countries
pursue technology-driven growth, it is essential to assess the ecological footprint of digital
infrastructure, the energy intensity of ICT adoption, and the potential for green innovation to promote
both economic growth and environmental stewardship (Rodrigue, 2020; OECD, 2021).In sum, the
study emphasizes that a holistic and integrated approach, which combines investments in human
capital, technological readiness, and institutional strengthening, is critical for realizing sustainable
economic growth in developing countries. By fostering synergies between education, technology, and
innovation, policymakers can create a resilient and adaptive economic environment that supports
long-term development, structural modernization, and inclusive prosperity. Future research that
deepens the understanding of sectoral, environmental, and policy dimensions of this nexus will further
enhance the evidence base for effective strategies to leverage education and technology as engines of
sustainable growth in the global economy.
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Abstract. This article analyzes how sports and active games contribute to children’s physical health
and the formation of empathy-related competencies. In contemporary educational contexts, children’s
development is increasingly understood as a multidimensional process in which motor activity,
emotional regulation, social interaction, and moral learning reinforce one another. Drawing on
pedagogical and psychological literature, the paper synthesizes how structured physical education,
team sports, and age-appropriate active games support functional growth, endurance, and healthy
lifestyle habits while simultaneously shaping children’s prosocial behaviors such as cooperation,
perspective-taking, respect for rules, and compassionate responses to peers. The study also considers
how collective sports experiences can support civic responsibility and socially constructive attitudes
by cultivating self-discipline, fairness, mutual support, and the ability to handle success and failure
with emotional balance. Methodologically, the article uses a qualitative, integrative review and thematic
analysis of the provided sources, with attention to the educational functions of play, the psychological
mechanisms of social learning, and the practical requirements for organizing inclusive game-based
activities. The results indicate that sports and games serve not only as a health-promoting tool but also
as a pedagogical environment in which children rehearse social roles, learn emotional self-control, and
develop empathy through repeated cooperative action. The discussion highlights implications for
teachers, parents, and school psychologists regarding balanced program design, individual differences,
and the prevention of sedentary lifestyles.

Keywords: child development, physical education, sports games, empathy, psychological development

Introduction

The twenty-first century is often described as an era of intensified opportunity and accelerated change,
but it is also a period in which children’s lifestyles are increasingly shaped by sedentary routines, screen-
based leisure, and reduced everyday movement. In this context, the educational goal of raising children
who are physically, psychologically, and socially healthy has become a strategic priority for many
school systems. Physical education, sports, and active games are among the most accessible and
pedagogically flexible tools for supporting children’s holistic development. In many cultures, the idea
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that “health is the greatest blessing” is not simply a proverb but a guiding educational principle: health
is understood as a foundation for learning, emotional stability, and future productivity.

From a pedagogical viewpoint, sport is not only a means of strengthening the body. It is also a
structured social environment in which children learn to cooperate, follow rules, manage emotions,
and develop moral habits through repeated practice. School-based games create a safe “micro-society”
where children can test communication strategies, experience responsibility to teammates, and learn
how their behavior affects others. These processes are directly connected to empathy development,
understood as the capacity to recognize others’ emotional states, take another person’s perspective,
and respond with socially appropriate care or support. In educational psychology, empathy is closely

linked to emotional intelligence, prosocial behavior, classroom climate, and conflict resolution.

The formative power of play and movement has been emphasized in psychological and pedagogical
traditions for decades. Play has been described as a leading activity in childhood and a key mechanism
through which mental processes and social behaviors are formed (Handbook of the School
Psychologist, 2022). Pedagogical sources also note that regular physical activity supports functional
development and helps establish habits that protect children’s long-term health (Kazimov, 2011). At
the same time, social interactions inside games—especially team-based activities—create repeated
opportunities for children to practice understanding, patience, fairness, and mutual help (Talibov,
2008).

A core aim of this article is to connect these two developmental lines—health and empathy—within
one educational framework. Health is treated here not only as the absence of illness, but as physical
readiness, resilience, and energy that enable children to learn and participate in social life. Empathy
skills are treated not as abstract moral ideas, but as practical competencies formed through interaction:
listening, cooperation, emotional self-control, and respectful communication. By bringing these
themes together, the article argues that sports and games can be designed as an educational strategy
that strengthens children’s bodies while also shaping emotionally balanced and socially responsible
individuals.

The paper also addresses the civic dimension of sport and collective activity. In many educational
settings, physical training has been linked to the formation of discipline, responsibility, and attachment
to social values. In contexts where civic identity and social responsibility are emphasized, sports
programs may support children’s sense of belonging, shared purpose, and constructive participation
in community life. Discussions of patriotic education have similarly highlighted the importance of
healthy, prepared youth for the social development of the nation (Hashimov, 2012).

Finally, the article responds to modern challenges. Excessive time on social media and limited physical
movement can negatively affect children’s posture, sleep, attention, and mood regulation, and may
also contribute to irritability, communication difficulties, and emotional withdrawal. Therefore,
physical activity should be approached not as an optional supplement but as a central component of
child development and educational planning.
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Methods
Design

This article uses an integrative, qualitative, literature-based approach grounded in the sources provided
by the author. Rather than testing a single hypothesis through experimental measurement, the study
synthesizes pedagogical and psychological findings into a clear research-article structure to inform

educational practice.
Data Sources and Selection

The analysis is based on seven core sources covering pedagogy, psychology of play, school
psychological guidance, and civic education. These include monographs on child psychology and
pedagogy (Aliyeva, 2004; Kazimov, 2011; Talibov, 2008), a work focused on psychological aspects of
children’s games (Fucik, 1969), a classic text addressing children and play (Gorky, 1934), a professional
handbook for school psychologists (Handbook of the School Psychologist, 2022), and a newspaper
article addressing patriotic education (Hashimov, 2012).

Analytical Procedure

A thematic analysis approach was used. First, the sources were read with attention to recurring
concepts: (a) physical development and health outcomes of sport and active games; (b) psychological
mechanisms of play (attention, memory, emotion regulation); (c) social learning processes in group
games (cooperation, rule-following, conflict resolution); and (d) value-oriented outcomes
(responsibility, civic attitudes, moral norms). Second, these themes were organized into a
developmental model connecting physical activity with empathy-related social competencies. Third,
implications were formulated for educators, parents, and school psychologists, with emphasis on

organizing inclusive and developmentally appropriate sports and game activities.
Results

The thematic analysis produced four central results: (1) sports and active games support children’s
health through functional development, endurance, and healthy habits; (2) games strengthen
psychological processes such as attention, memory, creativity, and stress tolerance; (3) cooperative
sports contexts provide repeated practice for empathy skills, including perspective-taking and
emotional self-control; and (4) collective activity can support value formation, including responsibility,

fairness, and civic attitudes.
1) Contributions of Sports to Children’s Physical Health

Across pedagogical sources, regular physical activity is consistently presented as a fundamental
condition for children’s physical growth. School pedagogy emphasizes that systematic movement
improves functional development, increases resistance to negative environmental factors, and
supports healthy lifestyle habits (Kazimov, 2011, p. 187). In practical terms, children who participate
in age-appropriate sports and active games often show improved coordination, balance, agility,
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strength, and endurance. These qualities are not only “sport achievements”; they support daily
functioning, reduce fatigue in learning tasks, and contribute to better posture and overall well-being.

Sports and active games also establish routine. Routine is a hidden but powerful mechanism: when
movement becomes a normal part of the day, children develop a stable relationship with physical
activity that can protect them later against sedentary habits. In this sense, sports function as preventive

pedagogy—supporting health before problems develop.

Another recurring point is that sports help children develop discipline and self-control through bodily
practice. Children learn to repeat movements, follow training structures, and tolerate gradual
improvement. This builds persistence and can indirectly influence health by supporting consistent
participation and avoiding risky behaviors. The health outcome is therefore both physiological
(improved fitness, resilience) and behavioral (formation of healthy habits).

2) Psychological Effects of Games: Attention, Memory, Creativity, and Resilience

The reviewed sources present play as a psychologically formative activity rather than only
entertainment. The school psychologist handbook describes play as central to the formation of mental
processes in childhood (Handbook of the School Psychologist, 2022, p. 54). Active games require
children to monitor rules, track signals, anticipate others’ actions, and make quick decisions. This
naturally trains attention and working memory.

Classic perspectives on play also stress its educational function. Gorky considered play a meaningful
element in shaping children’s worldview and memory, emphasizing that play can act as an early “school
of life” in which children rehearse real experiences in a safe, symbolic form (Gorky, 1934). In modern
terms, play provides an environment where children practice coping strategies: they experience success

and failure, manage frustration, and learn emotional regulation while remaining engaged.

Fucik’s discussion of children’s games highlights the social and psychological richness of play across
cultural contexts, emphasizing its role in developing thinking, influencing others, and forming
emotional attitudes (Fucik, 1969). Even when games are simple, they offer children a structured
situation in which emotions arise naturally and must be managed constructively. This repeated practice
can strengthen psychological resilience, especially when educators guide children toward fair play,

respectful communication, and balanced reactions to losing.

Creativity is another consistent theme. Play and sports games often involve improvisation, role
distribution, and flexible problem-solving. Children learn not only to follow a plan but also to adapt
when conditions change, which is a key cognitive skill for later academic learning and real-life

challenges.
3) Development of Empathy Through Team and Group Activity

The strongest result of the analysis concerns the connection between sports games and empathy
development. Empathy is not acquired only through moral instruction; it grows through interaction,
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feedback, and the repeated experience of social consequences. Team sports and collective games
provide exactly such conditions.

In collective play, children must consider teammates’ positions, coordinate actions, and make
decisions that influence others. This naturally activates perspective-taking: “If I pass now, my
teammate can score”; “If I push, someone may fall and get hurt.” Pedagogical literature emphasizes
that group games teach children norms of behavior, collectivism, and moral-spiritual values through
shared activity (Talibov, 2008, p. 63).

The sources also emphasize emotional learning. In games, children face emotionally charged
situations—competition, fairness disputes, mistakes, and unexpected outcomes. These are the
moments when empathy is trained: children learn to comfort a disappointed teammate, accept
feedback, and regulate anger after conflict. When educators guide these moments well, children

internalize prosocial behaviors as normal and valued.

Aliyeva (2004) discusses spiritual and moral education in adolescence and notes the importance of
shaping children’s social feelings and attitudes through structured educational influence. Within sports
contexts, this influence becomes practical: moral values are not only spoken but enacted in real time
through helping, sharing, and respecting rules. In this way, sports become a living environment for
empathy education.

4) Value Formation: Responsibility, Fairness, and Civic Attitudes

A fourth result is that sports and games may support value formation beyond immediate social skills.
Schools often aim to raise children who are responsible, goal-oriented, and socially constructive.
Sportts reinforce these qualities because they require commitment, adherence to rules, and respect for

others.

The civic dimension is also present in the provided sources. Discussions of patriotic education
highlight the importance of raising healthy, disciplined youth who can contribute responsibly to
society (Hashimov, 2012). While empathy is primarily interpersonal, civic attitudes extend empathy to
broader social circles: classmates, school community, and society. In well-designed sports programs,
children learn to represent their class or school respectfully, accept collective responsibility, and
cooperate toward shared goals.

This is not an automatic outcome of sport; it depends on how sport is taught. If competitive pressure
becomes excessive, it can produce aggression or humiliation. But when fair play and respect are
emphasized, sports can become a strong educational mechanism for moral behavior and civic
responsibility.

Discussion

Sports and Empathy as a Single Developmental System
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The results suggest that sports and empathy should not be treated as separate educational topics—
one “physical,” one “moral.” Instead, they form a single developmental system in which bodily activity
shapes emotional and social learning. Children experience the world through movement, and games
transform movement into meaning: rules define the situation, interaction creates social learning, and
outcomes create emotional feedback.

The concept of play as a “psychological laboratory” is useful here. In everyday life, children rarely get
such concentrated practice in cooperation and emotional regulation as they do in games. A simple
team activity can contain many micro-lessons: waiting for one’s turn, noticing another child’s distress,
negotiating roles, and responding to conflict. Over time, these moments accumulate into stable social
habits and empathy-related competencies.

Mechanisms Linking Sports to Empathy
Several mechanisms can be identified from the thematic analysis:

1. Shared Goals and Interdependence. Team sports require children to rely on one another.
This interdependence encourages attention to others’ needs and abilities, which supports
perspective-taking (Talibov, 2008).

2. Rule-Governed Interaction. Rules provide a moral structure: fairness, boundaries, and
consequences. Following rules trains children to respect others’ rights and limits, which is
central to empathy in social life (Handbook of the School Psychologist, 2022).

3. Emotionally Charged Situations. Winning, losing, mistakes, and conflicts generate strong
emotions. With proper guidance, children learn to manage these emotions without harming
others, which supports emotional empathy and self-control (Fucik, 1969).

4. Feedback and Reflection. Coaches and teachers can encourage children to reflect: “How
did your teammate feel when you shouted?” Reflection connects behavior to emotional
outcomes and accelerates empathy learning (Aliyeva, 2004).

The Role of Individual Differences

An important practical issue is that children differ in temperament, motivation, and social comfort.
Some children thrive in competitive games; others feel stress or withdraw. The school psychologist
approach stresses attention to children’s individual characteristics and developmental pace (Handbook
of the School Psychologist, 2022). Therefore, sports and game programs should be flexible: mixing
competitive and cooperative formats, providing non-judgmental feedback, and ensuring that every
child experiences success and belonging.

Educators should avoid interpreting reluctance as “weakness.” Sometimes a child avoids games
because of anxiety, negative past experience, or fear of failure. In such cases, gradual inclusion,
supportive pairing with empathic peers, and non-competitive physical activities can build confidence
without pressure.
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Sports and the Modern Sedentary Challenge

Modern sedentary habits create a double risk: physical health risks (posture problems, reduced fitness)
and social-emotional risks (reduced face-to-face interaction, weaker communication practice). Sports
and active games are among the strongest school-based tools to counteract these tendencies. They

provide a structured reason for children to move and to interact in real time with peers.

However, the effectiveness depends on consistent implementation. If physical education is treated as
a minor subject, children lose a key developmental environment. Pedagogical planning should
therefore include regular movement opportunities, not only in formal lessons but also in breaks,

extracurricular clubs, and community events.
Sports, Moral Education, and Civic Responsibility

The link between sports and civic responsibility is most constructive when it is framed through ethical
values rather than aggressive nationalism. The provided civic education source emphasizes patriotic
education as part of youth development (Hashimov, 2012). In educational practice, this can be
translated into socially healthy values: responsibility, respect for others, and constructive contribution
to community life. Sports naturally supports these values because children experience what it means

to act for a team rather than only for oneself.

At the same time, it is crucial to keep sports environments psychologically safe. Humiliation, exclusion,
or ovetly harsh coaching can harm empathy development and produce hostility. Therefore, the
teacher’s role is central: educators must model respectful communication, fairness, and emotional

stability, making these qualities part of sports culture itself.
Conclusion

Sports and active games are powerful educational instruments that influence children’s physical health
and empathy-related social competencies simultaneously. The reviewed literature indicates that regular
physical activity supports functional development, endurance, and healthy habits (Kazimov, 2011),
while play serves as a core mechanism for the formation of mental processes and social behavior
(Handbook of the School Psychologist, 2022). Through team games and collective activities, children
practice cooperation, perspective-taking, rule-following, and emotional regulation—skills that are
foundational for empathy and positive social relationships (Talibov, 2008). Classic and cross-cultural
perspectives further support the view that games develop thinking, emotional attitudes, and social
influence in childhood (Fucik, 1969), and that play contributes to memory and worldview formation
(Gorky, 1934).

In modern contexts where sedentary routines and digital distractions are widespread, schools and
families should treat sports and active games as essential rather than optional. Effective programs
should balance competitive and cooperative activities, consider individual differences, and preserve
psychological safety so that every child can participate with dignity. When organized thoughtfully,
sports education contributes not only to children’s physical readiness but also to their emotional
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maturity, social responsibility, and capacity for empathic relationships—qualities that shape them into
healthier, more constructive members of society.
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Abstract. The level of marketing development and its practical use in enterprises reflects the maturity
of market relations and the ability of organizations to apply marketing elements and methods
creatively. Because no single universal model exists for organizing marketing activities in the global
economy, the selection and implementation of marketing methods require a differentiated approach
that considers enterprise-specific characteristics and, above all, the features of the market
environment. This confirms the versatility of marketing: its principles can be applied across most
commercial and non-commercial fields that involve exchange relations, provided they are adapted to
local conditions through creative and analytical thinking. A key task for the further development of
marketing theory and practice is examining how marketing methods operate specifically within the
exchange sphere, where consumer market mechanisms must be aligned with individual customer
requirements. Solving this problem has both scientific and practical value, since balancing production
and consumption supportts sustainable economic growth. The relevance of this research is increasing
as market mechanisms evolve rapidly and competition between domestic and foreign producers
intensifies. In such conditions, effective marketing methods help enterprises respond to market
changes, build strategic perspectives, and remain competitive by matching products more closely to
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Introduction

Marketing activity in the exchange sphere is a multidimensional, consciously managed and purposeful
process aimed at meeting the needs of the market and consisting not only of the implementation of
specific marketing functions, but also of determining specific goals, ways to achieve them and sources
of resources for economic activity. In a broader sense, it can be defined as the coordinated actions of
a firm and its services to solve practical marketing tasks and strengthen its position in a competitive
environment. The central purpose of such activity is to increase commercial effectiveness by satisfying
market needs through exchange mechanisms and value creation for customers (Uskova et al., 2014).

Within this framework, the marketing and communication space becomes an important diagnostic
and managerial field. It helps enterprises identify vulnerabilities caused by external pressure, market
turbulence, and structural economic shifts, and then design measures for reconstruction or
modernization. As a result, the firm, its products, and its services can be repositioned in the market
through a renewed, recognizable, and positively perceived image that supports sustainable
competitiveness (Ariabod et al., 2019).

Methodology

To implement a systematic concept of enterprise development, modernization should be structured
through identifying the key elements and connections that form the “tonality” and direction of
planned changes, as these changes can significantly influence overall performance and long-term
growth. The main objective of marketing activity at the enterprise level is to ensure commercial success
of both the firm and its products under market conditions. Therefore, it is necessary to design an
appropriate marketing strategy and regularly evaluate the effectiveness of marketing activity to
improve both efficiency and outcomes (Ismayilov, 2019).

Assessing marketing effectiveness remains challenging because the results of marketing actions are
not always easily translated into direct quantitative indicators. Nevertheless, evaluation should be
continuous, since timely measurement supports managerial decisions and helps allocate resources
more rationally. The academic literature still lacks a single universally accepted methodology for
measuring marketing effectiveness; however, existing approaches are commonly grouped into several
broad categories (Yermekova et al., 2024):

¢ Quantitative methods
¢  Qualitative methods
¢ Sociological methods
¢ Evaluation (scoring) methods
¢ Information (digital) methods
Each group has its own analytical focus and practical tools.

Quantitative methods are built on comparing marketing-related expenditures with the financial
results of the enterprise. Most often, they examine the relationship between marketing costs and profit

indicators; in some cases, advertising expenditure is compared with changes in sales volume (Ekimova,
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2013). In this context, marketing effectiveness may be expressed through cost-based metrics or
interest/return indicators, reflecting the ratio between investments and outcomes (Bulatova, 2010).

Qualitative methods typically rely on marketing audit procedures and comprehensive analysis of the
external environment, including the firm’s strengths, weaknesses, opportunities, and threats. This
group includes tools such as result-oriented marketing control and audit approaches that focus on
qualitative dimensions of organizational performance and managerial practices (Ashenfelter et al,,
20006).

Sociological methods are based on applied sociological instruments, especially surveys, interviews,
observation, and other forms of marketing research. These methods are widely used to assess
marketing communications, customer attitudes, satisfaction, loyalty, and perception of brand value.

Evaluation (scoring) methods aim to isolate the effectiveness of separate marketing actions or
processes by assessing them against a defined set of criteria aligned with the overall marketing concept.
Each criterion receives a score, after which the total score is calculated to produce a summarized

assessment of performance.

Finally, information methods have become increasingly important due to digitalization and the
widespread application of marketing information systems. Their essence lies in using specialized
software tools that support data collection, marketing analytics, customer process management, and
automation of employee workflows. The application of marketing information systems strengthens
the evidence base for decision-making and contributes to more effective marketing management
(Zubareva & Pilipenko, 2016). Today, such information solutions continue to expand in functionality,
offering wider opportunities for marketing data analysis, flexible catalog configuration, and integrated
management of customer-oriented processes (Shchevyev et al., 2020).

Results

A wide range of indicators can be used to assess marketing activity and determine measures for
improving its effectiveness. These indicators may be quantitative or qualitative, while marketing
effectiveness itself may be evaluated as positive or negative depending on the objectives, context, and
the chosen assessment methodology. Conventionally, indicators of enterprise marketing effectiveness
are grouped into three categories (Dewanta & Sidiq, 2023).

Market efficiency indicators reflect the external market environment and the attractiveness of
specific segments. Typical measures include market growth rates, market share, segment
attractiveness, and demand potential.

Competitive efficiency indicators describe the overall competitiveness of the enterprise and its
offerings. They include product quality, brand strength, cost structure, and broader indicators related
to the firm’s ability to provide a competitive price—value proposition.

Customer performance indicators represent external outcomes that characterize the effectiveness
of the firm’s interaction with consumers. In practice, the most significant measures include customer
satisfaction and loyalty, consumer awareness, and perceived customer value (Mustafiyanti et al., 2023).
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Improving marketing activity remains one of the key managerial tasks for any business. It is primarily
grounded in a comprehensive analysis of the market as well as the external and internal marketing
environment. Such analysis makes it possible to identify marketing strengths and weaknesses and to
determine opportunities and threats that influence future development (Vodyasov, 2016).

Discussion

After identifying the most influential factors shaping marketing performance, an enterprise forms a
marketing strategy aimed at qualitative improvement—namely, increasing both efficiency and overall
effectiveness. Strategy development is typically based on using opportunities in the external
environment while strengthening internal capabilities to reduce the negative effects of environmental
risks and constraints (Omoshev et al., 2024).

A marketing strategy is subsequently clarified through planning and implementing concrete measures
designed to improve marketing activity. At this stage, monitoring becomes essential: the enterprise
should track implementation of the proposed actions and evaluate their outcomes to ensure that
planned improvements produce measurable results.

In the scientific literature, two principal directions of improving marketing activity are usually
distinguished (Gazizov, 2014):

e Strategic development, which involves changing the general approach to marketing
management and the enterprise’s long-term market orientation.

e Tactical development, which focuses on redistributing marketing functions, adjusting
processes, and optimizing the structure of marketing services within the organization.

Among the most common measures that contribute to improving marketing activity are the following
(Isakov, 2010):

e cstablishing a rational organizational structure for marketing management and improving it
when necessary;

e clearly defining goals within the marketing management system and distributing rights, duties,
tasks, and responsibility;

e sclecting specialists with appropriate knowledge, qualifications, and practical marketing skills;

e cnsuring effective interaction between marketing units and other departments of the
enterprise;

e creating conditions that support effective work performance for marketing staff.

Effective adaptation to market requirements presupposes a rational system of enterprise development
focused on decisions that increase competitiveness. In this context, management often balances two
otientations: (1) market and customer priorities and (2) achieving high financial results and steady
profit growth.

In the first orientation, enterprise development is driven by strategic and tactical marketing planning:
identifying target consumer groups, studying their needs, designing products that meet expectations,
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and ensuring their effective market introduction. In such companies, decision-making is strongly
shaped by a cognitive—innovative resource—knowledge about consumers and their behavior—while
short-term financial targets may become secondary in managerial priorities (Amrahov et al., 2023).

In the second orientation, business effectiveness is achieved primarily through financial planning and
strict control over financial variables. This approach is expressed in the rational management of own
and borrowed funds and in close attention to costs and expenses. Here, marketing decisions on
product, pricing, promotion, and distribution are often treated mainly as instruments for managing
financial outcomes rather than as tools for long-term brand building and customer value creation
(Amrahov et al., 2025). As a result, the brand—as a carrier of subjective consumer perceptions of the

enterprise and its products—may be insufficiently considered.

In conditions of economic instability, such financially driven enterprises may avoid planning
investments in new product development and promotion due to the priority of maintaining a targeted
profit level. By contrast, enterprises that prioritize consumers—especially in unstable markets—direct
their efforts toward meeting the needs of target audiences and strengthening market relationships as
a basis for sustainable development (Mirzazada, 2025).

Conclusion
The goals and objectives of most companies can generally be grouped into four key areas of activity:
e Financial activity — achieving shareholders’ objectives and ensuring sustainable profitability.

e Marketing activity — meeting the needs of target audiences, entering new markets, and
expanding positions in existing ones.

¢ Economic activity — building effective management mechanisms that ensure rational,

efficient operation of the enterprise.

¢ Internal activity — meeting employee expectations and developing their potential, since staff

professionalism largely determines organizational performance.

Within each of these areas, the enterprise’s potential is realized in different ways depending on external
market conditions, the quality of internal communications, and the scale and nature of existing

contradictions or disagreements inside the organization.

Therefore, improving marketing activity rests on two interconnected foundations: (1) developing
marketing strategy and tactics that correspond to market realities and the organization’s internal
capabilities, and (2) implementing consistent organizational and managerial measures that ensure these
decisions are translated into effective practice.
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Abstract. Small business, as a driving and leading force in the agrarian economy, plays a decisive role in
ensuring food security and advancing the strategic priorities of economic development. In contemporary
conditions, the expansion of small enterprises enhances the competitive environment among economic entities
and supports the sustainable development of the agricultural sector. Within the framework of the new economic
system, entreprencurship evolves alongside the formation of new property relations in the agrarian sphere.
Therefore, it is essential to examine the regulation of business relations and the development of the market

environment in connection with the key directions of economic transformation.

As a dynamic component of economic growth, business entities seek to generate profit by satistying
consumer demand. Their activities, which combine production factors through personal initiative and
direct responsibility, are grounded in economic and legal principles. The organizational foundations
of small business create the initial conditions necessary for entrepreneurship and the effective

functioning of the agrarian business environment.
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The development of entrepreneurship in agriculture largely depends on the competitive climate and
the availability of equal partnership opportunities. Consequently, the existing theoretical and
methodological framework requires a comprehensive evaluation of this potential. Particular attention
should be given to assessing the capacity of businesses to shape a favorable market environment in
the agricultural sector. Such an assessment must consider sectoral requirements, key influencing
factors, and the territorial characteristics of business activities.

Keywords: swzall business, agrarian economy, competition, food security, market environment, consumer demand.
Introduction

Studies demonstrate that during the years of the Great Depression, when the world faced the serious
threat of a food crisis, the issue of state support for the agricultural sector became particularly
significant. The remarkable achievements attained by developed countries through continuous
governmental patronage of agriculture played a decisive role in shaping a special strategic attitude
toward this sector. The innovative development of agriculture gradually established itself as one of the
most effective directions for utilizing allocated financial resources.

At the same time, the penetration of scientific and technological progress into agriculture remains
largely dependent on existing economic opportunities. In various academic sources, there are differing
viewpoints regarding the limited responsiveness of small businesses to innovation in the agricultural
sector. However, it is difficult to adopt a single, unequivocal position on these considerations. The
factors often cited to explain this alleged insensitivity include the deep-rooted nature of traditional
methods in crop production and livestock farming, strengthened by centuries of accumulated
experience and established habits; prevailing stereotypes concerning the potentially negative ecological
consequences of intensive agricultural technologies; and the relatively small scale of production and
commercial activity, which may restrict innovation capacity (Dewanta & Sidiq, 2023).

While it would be inappropriate to disregard the influence of these factors, it is equally important to
recognize that the possibilities for managing such influences are expanding. Issues such as
environmental sustainability, the rational adaptation of traditional practices to contemporary
requirements, and the limitations associated with small-scale operations can increasingly be addressed
through appropriate organizational, economic, and technological mechanisms (Ekimova, 2013).

Methodology

For agriculture to withstand intersectoral competition and reduce price disparities with industrial
products, the acceleration of innovative processes is essential. The successful implementation of
innovation in agriculture depends significantly on the level of entrepreneurial activity and the
willingness of business entities to adopt and apply innovative solutions. Therefore, for the purposes
of this research, it is necessary to clarify the concepts of innovation and innovation processes.

Although the terms “innovation” and “novelty” are often used interchangeably, they differ in certain
respects. An innovation acquires a qualitatively new status once it is accepted for practical application.
From that moment onward, it becomes not merely a new idea, but a functioning innovation integrated
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into economic practice. Moreover, the dissemination of innovations, alongside their creation,
constitutes an integral element of the overall innovation process (Bulatova, 2010).

In modern conditions, innovation represents one of the key determinants of agricultural efficiency.
Innovations encompass scientific achievements and advanced practical experience in the fields of
technology, labor organization, management systems, and production methods. They involve the
application of these advancements across various areas of activity in order to address sector-specific
challenges. In broader terms, innovation relates to all aspects of economic and organizational
processes and serves as a catalyst for positive structural change. Given the multifunctional nature of
agriculture, innovations must meet complex and interrelated requirements to ensure sustainable
sectoral development.

The innovation market itself remains in a formative stage and continues to generate considerable
scholarly discussion. The diversity of viewpoints concerning its structure and functioning stems largely
from the fact that this market is still evolving.

The innovation market can be defined as a space of interaction among factors that determine
production efficiency and competitiveness. Within this market, technical and socio-economic
innovations, rationalization proposals, inventions, patents, and technological solutions function as
objects of exchange. These elements are frequently consolidated under the general concept of “know-
how,” representing the tangible outcomes of scientific and technological progress (Isakov, 2010).

In academic literature, innovation-related issues are examined at various levels and scales.
Contemporary theory conceptualizes the national innovation system as a network of institutions that
individually and collectively contribute to the creation, dissemination, and commercialization of new
technologies. This perspective underscores the systemic and interconnected nature of innovation
development. The national innovation system serves as a foundational framework for shaping state
policy in the field of innovation and technological advancement (Amrahov et al., 2024).

Without engaging in an extended discussion of the principal criteria for evaluating the effectiveness
of agricultural and food market activities, it should be emphasized that producer productivity and the
degree of consumer demand satisfaction are widely regarded as decisive indicators. Although
undesirable from a qualitative standpoint, in many developing countries the increase in production
volume—sometimes even at the expense of quality—remains a dominant performance criterion. This
tendency often acts as a motivating factor for the adoption of innovations. In several countries,
intensive agricultural technologies provide expanded opportunities for quantitatively increasing
output. However, where environmental regulation remains underdeveloped, the application of
intensive technologies in crop and livestock production is frequently oriented primarily toward
maximizing production volumes rather than ensuring ecological sustainability.

Returning to the issue of multifunctionality in agriculture within the context of innovative
development, several interconnected components can be identified (Amrahov et al., 2023):

e the interrelationship between agriculture, environmental conditions, and the long-term
development of agrarian regions;
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e the interdependence between stable agricultural growth and the level of food security;
e the relationship between agricultural development and international trade dynamics.

Among these multifunctional aspects, the role of agriculture in maintaining ecological balance is of
particular importance. This function manifests itself across multiple dimensions of agricultural activity.
A central element of this responsibility is the production of environmentally safe agricultural goods
and food products, which contributes both to public health and to sustainable regional development
(Amrahov et al., 2023).

Results

Innovations in agriculture must be evaluated comprehensively, taking into account resource
utilization, production processes, technology selection, operational regimes, and intervention in
agrobiological systems. These dimensions should constitute the core criteria when assessing the
performance of entrepreneurs involved in the production, processing, transportation, and
commercialization of agricultural products. A multidimensional approach to evaluation ensures that
innovation is not reduced solely to technological modernization, but is understood as a systemic
transformation affecting all stages of the value chain.

The issue of land ownership, which forms the institutional foundation for the development of small
businesses in the agricultural sector, was resolved in Azerbaijan in a relatively short period through
systematic and effective reforms. As one of the first transition economies to implement
comprehensive land reform, Azerbaijan has created a functioning mechanism for transferring land
ownership to peasants, thereby strengthening private initiative in agriculture. In developing the legal
and regulatory framework for this reform, advanced international experience was applied in a
scientifically grounded manner to ensure that economic, social, and structural challenges were
addressed in accordance with contemporary requirements (Mustafiyanti et al., 2023).

In discussions concerning innovation in small agricultural enterprises, the scale effect is frequently
emphasized. It is often argued that the limited size of small business entities restricts their capacity to
introduce innovations effectively. However, recent empirical experience demonstrates that innovative
entrepreneurship has emerged as a distinct and strategically supported direction within small business
development. In this context, state policy increasingly prioritizes innovation-oriented small enterprises
as drivers of sectoral modernization (Uskova et al., 2014).

The efficient use of material, technical, labor, and financial resources remains a central concern in the
agricultural sector. The level of innovation entrepreneurship—reflected in the successful
commercialization of innovations—can be measured through competitiveness indicators. As
economic growth progresses, rising incomes and the strengthening of social protection mechanisms
encourage consumers to anticipate and forecast future demand patterns. This transformation in
consumer behavior reinforces the importance of integrating demand analysis into innovation
strategies.
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Demand forecasting plays a decisive role in shaping innovative agricultural development. Trends
identified through consumer surveys and analytical projections conducted by specialized research
institutions provide a basis for evaluating the effectiveness of structural transformations in innovative
agricultural production. When preparing forecasts for specific products and product categories, it is
essential to incorporate analytical results concerning price sensitivity and quality requirements
(Amrahov et al., 2025).

Research further indicates that indicators generated through modern mathematical forecasting models
should undergo additional verification using expert evaluation techniques. The reliability of such
assessments depends directly on the completeness and accuracy of the underlying information base.
International best practices demonstrate that databases reflecting the dynamic interaction between
consumer demand and the structure of innovative agricultural production must be continuously
updated. In addition, the influence of import dynamics should be systematically incorporated into

analytical models to ensure a comprehensive evaluation framework.
Discussion

The current profitability level of agricultural labor remains insufficient. Nevertheless, a positive trend
can be observed in the growing number of entrepreneurs seeking to expand the scale of their
operations. The expansion of production scale within the national economy generally stimulates
innovation-driven development in the agricultural sector, although certain structural and institutional
limitations may moderate this effect.

As in other sectors of the economy, the commercialization of scientific ideas and technological
advancements in agriculture requires a preliminary comparative assessment of anticipated revenues
and associated costs. Efforts to stimulate innovative behavior among agricultural entrepreneurs are
unlikely to succeed if projected expenditures exceed expected returns. Thus, economic feasibility
remains a fundamental prerequisite for innovation adoption.

At the same time, innovative development in agriculture is accompanied by significant challenges.
These include high levels of uncertainty and risk inherent in innovation processes, contradictions
arising between innovative entrepreneurship and marketing practices, and the necessity of program-
based planning for innovation-related activities (Shchevyev et al., 2020). The agricultural sector, due
to its dependence on biological cycles and environmental conditions, faces additional layers of
unpredictability that complicate innovation management.

Particular attention should be paid to the characteristics of commodity groups within the innovation
market, which reflect the relationship between supply and demand for innovations. These commodity
groups are shaped by locally significant innovations, object-specific innovations realized through inter-
organizational cooperation, and market-oriented innovations expressed through new product
development. Academic sources also emphasize the intersection of these characteristics—especially
between local and object innovations—as a distinctive analytical category. Innovations that stimulate
replacement demand or create entirely new demand are frequently classified as forecast innovations,
underscoring their strategic orientation (Mirzazadeh & Zeynalli, 2024).
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The realization of innovation potential ultimately depends on a balanced assessment of revenues and
costs. In the literature, two principal aspects of innovation evaluation are distinguished: first, the
assessment of outcomes associated with specific development trajectories; and second, the
determination and measurement of the costs required for their implementation.

When selecting among alternative innovation projects, agrarian entrepreneurs must conduct
comparative evaluations based on both economic and social parameters. Consequently, innovation
initiatives should be assessed not only in monetary terms but also from a broader socio-economic
perspective, taking into account their long-term impact on rural development and social welfare
(Gazizov, 2014).

Practical experience indicates that economic evaluation methods tend to be more specific and
measurable, whereas social evaluation approaches are more comprehensive and multidimensional.
While innovation projects are typically specified for the purpose of cost—benefit comparison and
precise output measurement, social values must be analyzed within the broader framework of universal
societal challenges (Amrahov et al., 2023).

The exhaustion of the extensive growth potential of small agricultural enterprises generates additional
structural problems. The transition toward intensive, technology-based development makes financial
support mechanisms—such as credit facilities, subsidies, and fiscal incentives—objectively necessary,
particularly for entrepreneurs, family farmers, and rural households lacking favorable starting
conditions. The experience of developed countries demonstrates that beyond financial assistance,
agricultural institutions require support in legal, organizational, and methodological domains. Such
comprehensive support strengthens innovation-oriented behavior across the sector (Abbasova et al.,
2025).

The effectiveness of small agricultural businesses is also closely linked to macroeconomic regulation.
A thorough assessment of the relationship between efficiency and innovation requires analysis at both
microeconomic and macroeconomic levels (Omoshev et al., 2024). There exists a strong correlation
between overall economic activity and innovation capacity. Entrepreneurial willingness to innovate
typically becomes more pronounced when initial opportunities for production expansion arise.
Supporting this dynamic constitutes a strategic responsibility of the state.

Furthermore, a direct relationship exists between scientific support mechanisms and entrepreneurial
development in agriculture. During periods of systemic transformation, the intensity of this
relationship is influenced by the maturity of venture capital institutions. In environments where the
legal and economic framework for venture capital investment develops slowly, attracting sufficient
financing for scientific support becomes challenging. Additionally, in many transition economies, the
organizational and economic structures designed to stimulate innovation do not always respond
adequately to the evolving pace and scale of reforms (Mirzazada, 2025).

Conclusion

Innovations in the agricultural sector are manifested through the emergence of progressive forms of
production organization, the development of new plant varieties and animal breeds, and the
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introduction of advanced technologies. The outcomes of innovative processes, which are directly
linked to positive transformations in scientific support systems, may be classified into tangible and
intangible results (Mirzazada, 2025).

Despite the growing importance of innovation, there is no single, universally accepted approach to
evaluating the intangible outcomes of innovative development in small agricultural enterprises.
Intangible results may include the accumulation of advanced experience derived from the application
of scientific and technological achievements, the expansion of intellectual property assets,
improvements in the institutional and social environment, and the strengthening of information
support systems. These components, although not immediately measurable in financial terms,
contribute significantly to long-term competitiveness and sustainable sectoral development.
Therefore, the refinement of methodological approaches to the assessment of intangible innovation
outcomes remains an urgent scientific task.

The classification criteria applied in the identification of intangible innovation outcomes and the
indirect efficiency derived from project implementation are sufficiently substantiated in the literature.
At the same time, when tangible innovation outputs—such as new seeds, planting materials, and plant
varieties tested in pilot markets—enter real economic circulation, the need arises for additional
production means and technological adaptation. This process inevitably requires sustainable and

systematic financing mechanisms to ensure the continuity of innovative development (Mirzazada &
Camalov, 2025).

In this context, the rigidity and limited flexibility of innovation financing mechanisms remain pressing
issues. Transition economies are typically characterized by a cautious approach toward projects that
do not demonstrate short-term profitability. The allocation of responsibility for business outcomes is
closely linked to the structure and nature of financing arrangements. However, agricultural
entrepreneurship still possesses limited experience in coordinating authority and responsibility under
conditions of diversified financing sources. When multiple funding channels are involved, the
expected effectiveness cannot be achieved unless the mechanisms governing authority, responsibility,
and accountability are coherent and consistent.

For this reason, it is necessary to draw upon the institutional experience of private agro-processing
enterprises and integrated agro-industrial structures. Particular attention should be directed toward
strengthening regulatory and legal frameworks that support agricultural business entities and ensure
transparent and efficient coordination of financial flows (Mirzazada, 2020).

Furthermore, improving the mechanisms of environmental regulation within the innovative
development of small agricultural enterprises remains highly relevant. To mitigate the adverse effects
of climatic variability on productivity and to optimize the development of plant varieties resistant to
frost, drought, and disease, it is essential to intensify scientific and technological efforts.
Simultaneously, the number of intermediary stages between scientific discovery and practical
implementation should be reduced in order to accelerate innovation diffusion. Under conditions of
widespread application of intensive agrotechnologies, reinforcing incentive mechanisms in the
distribution of material benefits derived from scientific support has become an objective necessity.
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Opverall, sustainable innovative development in the agricultural sector requires the integration of
financial, institutional, environmental, and regulatory mechanisms. Only through a balanced and
systemic approach can small agricultural enterprises strengthen their competitiveness, ensure food
security, and contribute to long-term socio-economic stability.

References

Abbasova, B., Hasanova, M., Guliyeva, G., Huseynov, A., & Mirzazadeh, N. (2025). Assessment of
risk management systems in enterprises. Porta Universorum, 1(10), 70-78.

Amrahov, V. T., Mirzazadeh, N. G., Guliyeva, K. N., & Gazanfarova, J. V. (2024). Economic
effectiveness and forecasting of scientific activity in Azerbaijan. International Journal of Religion,
5(7), 422—430.

Amrahov, V. T., Mirzazadeh, N. G., Taghiyev, M. Z., Muradov, R. J., Hamidov, A. V., & Karimova,
M. H. (2023). Modeling and forecasting of production in agriculture. Journal of Law and
Sustainable Development, 11(7).

Amrahov, V., Rahimli, F., Mirzazadeh, N., Ibrahimli, G., & Valizadeh, H. (2023). Satisfying consumer
demand for agricultural products: Possibilities and forecasting. Scientific Horizons, 26(7), 160—
170.

Amrahov, V., Narimanov, N., Hajiyeva, S., Mirzazadeh, N., Ismayilova, T., & Osmanova, G. (2025).
Development of effective financial strategies for long-term economic viability. International
Journal of Accounting and Economics Studies, 12(S1-2), 1-9.

Amrahov, V. T., Hajiyeva, S. 1., Mirzazadeh, N. G., Taghiyeva, N. 1., Karimova, M. H., & Karimov,
F. J. (2023). Efficiency of using human resources in the agricultural field: Main criteria and
priorities. Tec Empresarial, 18(2), 2023—2039.

Bulatova, Y. I. (2010). Financial potential of the region: Content and structure. News of the St. Petersburg
State University of Economics, 5, 94-97.

Dewanta, A. S., & Sidiq, S. (2023). Intensity of the creative economy agency and partnership in
empowering micro and small enterprises. Economic Journal of Emerging Marfets, 15(1), 56-71.

Ekimova, K. V. (2013). Finance of organizations (enterprises). INFRA-M.

Gazizov, R. M. (2014). Foreign experience in the development of rural areas. Young Scientist, 2, 416—
418.

Isakov, D. A. (2010). Risk management for the development of municipal economic systems. MAKS Press.

Mirzazada, N. (2025). The state of organization of the management system and its characteristics.
Global Spectrum of Research and Humanities, 2(4), 107-113.

Mirzazada, N. (2026). Indicators of quality assessment of services in the business sector. Luminis
Applied Science and Engineering, 3(1), 14-20.

Porta Universorum (ISSN 3030-2234)



Mirzazadeh, N., & Zeynalli, M. (2024). Improvement of information provision of small business in
the agricultural sphere. Journal of Economics, 1(1), 23-27.

Mirzazada, N., & Camalov, T. (2025). Mechanism for regulating business relations. Porta Universorum,
1(8), 26-36.

Mirzazada, N. (2025). Stages of planning and forecasting in the management system. Porta Universorum,
1(10), 110-123.

Mustafiyanti, M., Putri, M. P., Muyassaroh, M., Noviani, D., & Dylan, M. (2023). A form of
independent curriculum: An overview of independent learning at State Elementary School 05
Gelumbang Muaraenim. Pengabdian: Jurnal Abdimas, 1(2), 82-96.

Omoshev, T., Zhoroeva, A., Abyshov, 1., Kaparova, G., & Mamyrkulova, D. (2024). Green
technologies of the agroindustrial complex as the main element of increasing the competitive
innovative development of Central Asia. Scentific Horizons, 27(12), 103-115.

Shchevyev, A. N., Bykov, A. A., & Zyablitseva, I. V. (2020). Principles, strategic trends and
mechanisms of food security in development areas of the North and the Arctic of Siberia.
Economic Review, 1(3), 15-20.

Uskova, T. V., Selimenkov, R. Y., Anishchenko, A. N., & Chekavinsky, A. N. (2014). Food security of
the region. ISED'T RAS.

Porta Universorum (ISSN 3030-2234)



Editorial Team
Editorial Team — Porta Universorum
Editor-in-Chief
Hasan Alisoy — Lecturer and Senior Teacher, Nakhchivan State University
Executive Secretary

Gerda Urbaite — Euro-Global Jonrnal of Linguistics and Langnage Edncation

Deputy Editors-in-Chief

e Javanshir Ibrahim oghlu Zeynalov - Doctor of Mathematical Sciences, Professor,
Nakhchivan State University

e Yagub Yagub oghlu Mammadov — Doctor of Mathematical Sciences, Professor,
Nakhchivan Teachers' Institute

e Ilhama Mammadova — PhD in Philology, Associate Professor, Head of the Department of
English Language and Translation, Nakhchivan State University

e Leyla Safarova — PhD in Philology, Deputy Director, Foreign LLanguages Center, Azerbaijan
State Pedagogical University

Editorial Board
e Vugar Ibrahim oghlu Salmanov — PhD in Mathematics, Associate Professor, NSU
e Abdulla Ismayil oghlu Hasanov — PhD in Mathematics, Associate Professor, NSU
¢ Oleksandr Kapranov - PhD, Associate Professor, NLA University College, Oslo, Norway
e Elshad Valiqulu oghlu Agayev — PhD in Mathematics, Associate Professor, NSU
¢ Javanshir Khudayar oghlu Guliyev — PhD in Mathematics, NSU
e Dashgin Alekber oghlu Seyidov — PhD in Mathematics, NSU
e Aygun Haji gizi Sultanova — PhD in Physics, Associate Professor, NSU
e Ferman Rza oghlu Gojayev — PhD in Physics, Associate Professor, NSU
e Naile Adem gizi Gardashbeyova — PhD in Physics, Associate Professor, NSU
e Nurida Yashar gizi Akbarova — PhD in Physics, NSU
e Billura Tavakkul gizi Hajiyeva — PhD in Physics, NSU
e Dashgin Shahbaz oghlu Ganbarov — Doctor of Biological Sciences, Professor, NSU

¢ Arzu Ferman oghlu Mammadov — Doctor of Biological Sciences, Associate Professor, NSU

Porta Universorum (ISSN 3030-2234)



Ismayil Bagiyev oghlu Mammadov — Doctor of Biological Sciences, Associate Professor,
NSU

Namig Kamal oghlu Abbasov — PhD in Biology, Associate Professor, NSU
Farida Akif gizi Safarova — PhD in Biology, Associate Professor, NSU

Dianala M. Bernard - Doctor of Education - Educational Leadership and Curriculum &
Instruction, Faculty at University of the People, Pasadena, United States

Amir Karimi - PhD in History Education, Research Lecturer in History Education with a
focus on gamification, VR, AR, and Metaverse in education, Farhangian University, Alborz
campus, Iran

Raifa Kamil gizi Salmanova — PhD in Biology, NSU
Safura Rahim gizi Babayeva — PhD in Biology, NSU
Turan Baymammad gizi Mammadli — PhD in Biology, NSU

Ulfat Zakir oglu Ibrahim — PhD in Philology, Associate Professor, Azerbaijan University of
Languages

Nuray Aliyeva Yadigar qizi — Doctor of Philological Sciences, Associate Professor, AMEA
Nakhchivan Branch

Shirmammad Qulubayli Qudrat oglu — PhD in Philology, Associate Professor, NSU
Ceyran Quliyeva Manaf qizi — PhD in Philology, Associate Professor, NSU

Elnaz Aliyeva Ali qizi — PhD in Philology, Associate Professor, NSU

Cavid Babayev Sabir oglu — PhD in Philology, Senior Lecturer, NSU

Yasin Babazade Israfil oglu — PhD in Philology, NSU

Leyla Zeynalova Kazim qizi — PhD in Philology, Senior Lecturer, NSU

Mabhsati Asgarova Qasim qizi — PhD in Philology, Associate Professor, NSU

Daniel Effiong Umoh - Department of Foreign Languages, University of Uyo, Nigeria
Olatunji Saheed - Federal College of Education (Special), PMB 1089, Oyo, Oyo State,
Nigeria.

Turkan Ismayilli Mehrac qizi — PhD in Philology, Head of Department, NSU
Tehrana Khudaverdiyeva — PhD in Philology, NSU

Dianala M. Bernard — Doctor of Education, University of the People, USA
Maria Anna Formisano — PhD, University of Salerno, Italy

Amir Karimi — PhD in History Education, Farhangian University, Iran

Aydin Aliyev Arif oghlu — PhD in Pedagogy

Elchin Mirzayev Elshad oghlu — Faculty of Foreign Languages, NSU

Porta Universorum (ISSN 3030-2234)



e Zarifa Sadig — Faculty of Foreign Languages, NSU

e Kovser Abbasova — Faculty of Foreign LLanguages, NSU

e Ilaha Ashrafova — Faculty of Foreign Languages, NSU

e Alaviyya Nuri — Faculty of Foreign Languages, NSU

e Daniel Effiong Umoh — University of Uyo, Nigeria

¢ Olatunji Saheed — Federal College of Education (Special), Nigeria

¢ Rashad Seyidov — Assistant Professor, Erzurum Atatiirk University, Turkey

¢ Sadikhova Sayyara — Doctor of Philosophy in Art-Criticism, NSU

PORTA

UNIVERSORUM

Porta Universorum
Editor-in-Chief: Hasan Alisoy
E-mail: editor@egarp.lt

Vol. 2 No. 2 (2026): Vasaris
ISSN 3030-2234

Porta Universorum is a peer-reviewed, open-access academic journal registered and published in Lithuania.
The journal provides an inclusive platform for advancing multidisciplinary research across a wide spectrum of
disciplines, promoting intellectual innovation and global academic dialogue.

Porta Universorum welcomes original research, theoretical analyses, and practical insights from the following
fields:

¢ Natural and Life Sciences: Biology, ecology, chemistry, physics, astronomy

¢ Medical and Health Sciences: Clinical studies, public health, medical diagnostics, healthcare
innovation

e Engineering and Applied Sciences: Mechanical, civil, environmental, information technologies,
Al, and emerging technologies

¢ Economic and Social Sciences: Economics, sociology, law, political science, management

¢ Education and Pedagogy: Teaching methodologies, curriculum design, educational technologies

Porta Universorum (ISSN 3030-2234)



¢ Linguistics and Philology: Language studies, stylistics, discourse analysis, historical linguistics
e Humanities and Cultural Studies: Philosophy, literature, ethics, history, anthropology, art studies
e Mathematics and Theoretical Research

Frequency: 12 issues per year (monthly)

Format: A4

Language: Submissions are accepted in English.
Registration: Officially registered and published in Lithuania.

All submissions undergo a rigorous double-blind peer review process to ensure academic quality and integrity.

Open Access: Articles are freely available online under a Creative Commons license to support global
dissemination of knowledge.

The editorial board assumes no responsibility for the content of individual contributions. Authors are
responsible for the originality of their work and for resolving any copyright matters.

For further details and submissions, visit:
https:/ /egarp.lt/index.php /JPURM /index

Porta Universorum

Editor-in-Chief: Hasan Alisoy

Executive Secretary: Gerda Urbaite
Saloméjos Neéries g. 57, Vilnius, Lithuania

E-mail: editor@egarp.lt

Porta Universorum (ISSN 3030-2234)



