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Abstract:

Clustered learning, as a progressive educational strategy, involves grouping
students based on shared attributes, such as learning preferences, abilities, or
academic goals, to create a more individualized and adaptable learning experience.
This method encourages not only collaboration among peers but also the formation
of a supportive network in which learners with similar interests or academic
standings can work collectively, aid one another, and engage in targeted learning
activities. When applied to English language education, clustered learning
integrates key aspects like language proficiency levels, professional aspirations,
and personalized learning styles. The result is a teaching approach that is not only
relevant but also strategically designed to meet students' specific academic and
career needs.

This research investigates the application of clustered learning in teaching English
to students specializing in the natural sciences. It highlights the effectiveness of
modular system-based teaching, which focuses on addressing unique requirements
such as field-specific terminology, scientific discourse, and profession-oriented
communication skills. By organizing students into clusters according to their
specialized language needs, educators can ensure that learners receive instruction
aligned with their professional domains—be it biology, chemistry, environmental
sciences, or other related fields.

Methodological insights emphasize a well-structured framework incorporating
robust analysis of student engagement, detailed monitoring techniques, and
effective evaluation metrics. The research employed diverse tools, including
questionnaires, comparative tests (both pre- and post-intervention), and continuous
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performance tracking. Such systematic approaches provided valuable data for
assessing the efficiency of the cluster-based learning model. Statistical analyses
clearly revealed that this approach significantly boosts English proficiency,
particularly in professional contexts.

Key Findings:

1. Students demonstrated remarkable improvement in their ability to use domain-
specific terminology and technical vocabulary effectively.

2. Proficiency in navigating academic resources and scientific texts saw a notable
uplift, enhancing research capabilities.

3. A substantial development in professional communication skills, including
collaborative projects and presentations, was observed.

The modular teaching system played a pivotal role in creating opportunities for
students to simultaneously advance their linguistic competencies and deepen their
specialized knowledge. By aligning language education with professional
expertise, the approach bridged gaps between academic instruction and real-world
application.

The findings underscore the potential of the clustered learning model to
revolutionize language instruction in the natural sciences. Furthermore, this
approach fosters interdisciplinary collaboration and global competency, preparing
students for the demands of a rapidly evolving academic and professional
landscape.

Future Implications: The effectiveness of clustered learning suggests that its
application could extend well beyond the natural sciences. Future research may
explore its adaptability across diverse disciplines—such as social sciences,
engineering, or business studies—to create tailored learning environments that
enhance both subject-specific knowledge and language proficiency. Additionally,
integrating digital technologies, such as Al-driven personalized learning tools,
could further elevate the outcomes of cluster-based education by fostering greater
inclusivity and innovation.

Keywords: Clustered learning, clustered approach, teaching English.
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Introduction

The global demand for English language acquisition continues to escalate, driven
by its pivotal role as the lingua franca in international communication, diplomacy,
commerce, science, and technological innovation. This universal need reflects the
increasing globalization of societies, where nations are interconnected through
trade, cultural exchanges, and rapid advancements in digital technologies.
Countries such as the United States, Russia, Japan, South Korea, the United
Kingdom, and Germany have prioritized English language education, especially
for professionals in specialized fields, recognizing its indispensable role in
fostering global competitiveness and collaboration on both academic and industrial
fronts.

In Europe, foreign language education—particularly English—has been the focus
of ongoing reform to align with the competencies required in professional
environments. European educational policies advocate for integrated curricula that
combine linguistic mastery with domain-specific expertise. This alignment ensures
that English language learning directly supports academic and career aspirations
across diverse fields, including the natural sciences, engineering, and social
sciences. A contemporary trend in this regard emphasizes the importance of sector-
specific language education, tailoring instruction to incorporate industry-relevant
terminology and developing communication skills essential for professional
success in highly specialized sectors.

The cluster approach, rooted in over a century of industrial practices, has recently
been adapted for educational settings. Originating as a strategy to enhance
organizational efficiency and competitiveness, this concept was defined by Michael
Porter in his seminal work The Competitive Advantage of Nations (1990). In its
original context, clusters refer to interconnected networks of businesses, suppliers,
service providers, and academic institutions that engage in both collaboration and
competition. Educational theorists have since applied this idea to foster
collaborative learning environments, enhancing both peer-to-peer interaction and
individualized support.

Research in education highlights the profound impact of cluster-based learning on
student development—both academically and personally. Key findings include:
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« Johnson and Johnson's research demonstrating the advantages of cooperative
learning in fostering mutual support, enhancing engagement, and promoting
collective problem-solving.

o Robert Slavin’s work (1995) underscoring the effectiveness of smaller,
homogeneous groups in creating secure, motivation-driven learning environments.
« Hattie’s meta-analysis (2009) affirming that focused, high-quality teaching
tailored to specific learner needs yields markedly better outcomes.

This approach has been particularly influential in language education. Russian
scholar D. Sokalova pioneered its academic application, advocating for the
systematization of foreign language learning through clustering. By organizing
students based on shared characteristics—such as their proficiency level, career
trajectory, or academic focus—the cluster-based approach enables more
differentiated, targeted instruction. This structured customization ensures that
learners receive relevant content while also fostering a sense of community within
their groups.

Adding to this, Carol Ann Tomlinson has championed the principle of differentiated
instruction, emphasizing its role in catering to diverse student needs. Her research
supports the cluster-based model as a way to ensure engagement, accessibility, and
relevance in education, particularly for complex and specialized subject areas.

In the broader context of lifelong learning and continuous education, teaching
methods must evolve to prepare learners for the challenges of an increasingly
globalized world. One such evolution includes the integration of English language
instruction with specialized professional training. By adhering to global
frameworks such as the Common European Framework of Reference for
Languages (CEFR), institutions can ensure that English language education
remains consistent, transparent, and measurable across all stages of learning. The
CEFR’s emphasis on communicative competence, real-world application, and task-
based learning resonates strongly with the principles of the cluster-based approach.
Furthermore, globalization has expanded the need for advanced language skills in
interdisciplinary contexts. Scientists, engineers, healthcare professionals, and other
specialists now rely on English not only for accessing scholarly research and
engaging in international collaboration but also for contributing effectively to their
respective fields. Cluster-based educational models address these demands by
bridging the gap between general language proficiency and specific professional
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requirements, creating learners who are not just fluent in English but also skilled
in applying their knowledge in practical, professional scenarios.

The adaptation of English language teaching through innovative frameworks like
the cluster-based approach mirrors the broader educational shift toward
interdisciplinary, student-focused, and competency-driven systems. This paradigm
ensures students are well-prepared for global challenges, combining linguistic
proficiency with professional competence and adaptability. As such, this approach
not only equips learners with the tools to succeed in the present but also sets a
strong foundation for lifelong learning and career development. Future research
could explore the expansion of this method across other disciplines to further
enhance its impact on international education.

Research Methodology

In our research, the application of modular system-based technology proved
effective in teaching English to non-philological students, particularly those
specializing in natural sciences, through the implementation of a cluster approach.
This innovative methodology enables educators to address the unique linguistic and
academic needs of students by grouping them according to their field-specific
requirements. As highlighted by Borodina and Smaylova, modular teaching theory
and practice can be categorized into two distinct approaches, each offering unique
benefits.

Currently, a variety of methods are proposed to enhance English language learning
for students. Among these, the fundamental method stands out as a traditional,
rigorous approach that demands 2-3 years of focused study, with particular
attention to mastering grammar and linguistic nuances. This method is
predominantly employed in the training of professional translators, as it equips
learners with the ability to understand and use English as though they were native
speakers. By the end of this intensive program, students achieve a comprehensive
grasp of the language, enabling them to employ it as a fully functional means of
communication in diverse contexts. Despite its continued relevance and
effectiveness, the fundamental method now faces competition from alternative
approaches designed to cater to varied learning objectives and settings.

One such alternative is the socio-cultural linguistic method, which focuses on
contextualized language acquisition. This method emphasizes the importance of
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learning English within its social and cultural environment, ensuring that students
not only acquire linguistic competence but also gain insights into the customs,
norms, and communication styles associated with English-speaking communities.
By incorporating socio-cultural elements into language instruction, this approach
fosters a deeper understanding of the language's role in real-world interactions,
enhancing both communicative competence and cultural awareness.

Expanding Applications: In the context of modular teaching, the cluster approach
complements these methodologies by integrating subject-specific terminology and
academic discourse into language learning. For example, natural science students
benefit from tailored instruction that combines general language skills with
specialized content, such as scientific vocabulary and research communication
techniques. This integration ensures that students are equipped to use English
effectively in their professional fields, whether presenting research findings,
collaborating internationally, or accessing global resources.

Furthermore, modular teaching technologies leverage structured learning units that
are adaptable to students' individual goals and proficiency levels. These units are
designed to promote active engagement, self-paced learning, and continuous
assessment, enabling students to track their progress and refine their skills over
time. The modular system also facilitates interdisciplinary collaboration, as
students from diverse backgrounds can share insights and learn from each other's
experiences within a cluster-based framework.

Future Perspectives: As the demand for English language proficiency continues to
grow, the exploration and adoption of innovative teaching methods such as
modular system-based technology and cluster approaches become increasingly
important. These methods not only address the need for specialized language
instruction but also support broader educational goals, such as fostering global
competencies and preparing students for the challenges of a rapidly evolving world.
By combining traditional methods like the fundamental approach with modern
strategies like socio-cultural linguistics and cluster-based modular teaching,
educators can create a comprehensive and dynamic learning environment. This
fusion allows students to achieve linguistic mastery while developing the critical
skills needed to succeed in academic, professional, and intercultural settings.
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Participants

The research focused on senior students with a specialization in the natural
sciences, all of whom were in the process of preparing for their university entrance
examinations. Given their academic focus and professional aspirations, these
students required customized English instruction designed specifically to address
their field-related needs. The lessons emphasized language skills tailored to their
chosen disciplines, incorporating specialized terminology, technical expressions,
and communication strategies essential for success in scientific contexts.

In addition to preparing for their entrance exams, the customized lessons were
structured to bridge the gap between general English proficiency and the
specialized linguistic demands of natural science fields. By integrating subject-
specific content into language instruction, the program aimed to equip students not
only to excel in academic assessments but also to engage with scientific literature,
conduct research, and participate in international collaborations effectively.
Furthermore, this tailored approach acknowledged the varying levels of prior
language knowledge among students, ensuring that the curriculum addressed both
foundational linguistic skills and advanced, discipline-specific competencies.
Emphasis was placed on fostering critical thinking and problem-solving abilities
through English, providing students with the tools they need to communicate
effectively in academic and professional settings on a global scale.

This initiative highlights the importance of adaptive teaching methodologies in
meeting the diverse and evolving needs of learners, particularly in fields where
language proficiency is directly linked to career advancement and academic
success. The study underscores the potential of such tailored programs to enhance
not just language acquisition, but also the broader professional development of
students preparing to join competitive and highly specialized academic
communities.

The Instrument

To successfully implement the cluster-based approach in teaching English, a
comprehensive modular system was meticulously designed to address the specific
linguistic and professional needs of students in the natural sciences. This system
comprises four progressive stages, each aimed at enhancing students' English
proficiency while simultaneously equipping them with the specialized knowledge
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and skills necessary for their respective academic and career paths. The modular
system ensures a balance of structure and flexibility, enabling learners to develop
both general language capabilities and field-specific expertise.

1. General English Proficiency Module: This foundational stage lays the
groundwork for effective communication by focusing on general English skills
applicable to everyday and social contexts. Activities in this module are centered
around building essential vocabulary, mastering basic grammar, and engaging in
common conversational scenarios. The primary objective is to develop students'
confidence in using English for various general interactions. By establishing a solid
linguistic base, this module prepares students to transition seamlessly into more
advanced and specialized content.

2. English for Professional Applications: Building on the foundation, this stage
introduces students to English language use within their specific academic
disciplines. It emphasizes sector-specific vocabulary, technical discourse, and the
communication practices integral to fields like biology, chemistry, and
environmental sciences. Through carefully curated exercises, case studies, and
role-playing activities, students learn how to use English effectively in professional
scenarios such as research discussions, academic presentations, and scientific
writing. This targeted approach ensures that language learning aligns with real-
world applications, making it relevant and practical for future careers.

3. Advanced Module: Biology in English: At this stage, the focus shifts to the
specialized language of the biological sciences. Students engage with scientific
articles, field-specific terminology, and complex biological concepts presented in
English. Critical thinking is heavily emphasized, as learners are tasked with
interpreting research findings, debating scientific issues, and presenting their
analyses in both written and spoken formats. Interactive methods such as simulated
lab discussions and group research projects foster active participation and real-
world application of language skills, allowing students to operate confidently in
biology-related academic and professional environments.

4. Advanced Module: Chemistry in English: The final stage concentrates on the
unique linguistic needs of students specializing in chemistry. This module
introduces students to the technical vocabulary and expressions commonly used in
academic and professional chemistry contexts. Activities include interpreting
chemical equations, drafting lab reports, and analyzing scholarly articles. With a
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focus on precise communication, students practice formulating hypotheses,
reporting experimental findings, and collaborating with peers in simulated
professional settings. This stage not only enhances language proficiency but also
reinforces students' ability to apply their skills in their chosen field.

Needs Analysis and Curriculum Design: Each module is carefully developed based
on a thorough needs analysis, ensuring the curriculum aligns with the specific
challenges and requirements of the students' future professional roles. Practical
tasks—such as writing technical reports, conducting data analyses, and solving
scientific problems—are integrated into the program. These tasks reflect real-world
scenarios, helping students build the skills necessary to thrive in interdisciplinary
and international environments.

Alignment with CEFR Standards: The curriculum adheres to the Common
European Framework of Reference for Languages (CEFR), which provides a clear
structure for language proficiency levels. This alignment ensures that students’
progress is measurable and meets globally recognized standards. Each module
increases in complexity, allowing learners to develop their capabilities gradually
and with confidence.

Diverse Learning Tools: Interactive resources, multimedia lessons, group
collaborations, and individual assessments form the backbone of the modular
system. These tools foster engagement, encourage hands-on learning, and provide
ample opportunities for students to apply their skills in meaningful ways.

Broader Impact: The modular approach serves as more than just a language
program. It integrates linguistic development with professional preparation,
offering students the tools to navigate complex scientific environments in English.
By cultivating both academic and professional competencies, this framework
equips students to succeed in competitive global settings and positions them for
long-term success.

In essence, this tailored, multi-stage system not only fosters linguistic excellence
but also prepares students to meet the demands of an increasingly interconnected
and specialized world. Future adaptations of this system could further broaden its
scope, addressing the needs of learners in other specialized fields.
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Data Analysis

The research employed a multifaceted approach to data collection, utilizing
surveys, performance evaluations, and comparative assessments conducted before
and after the intervention. These methods provided comprehensive insights into the
progression of students' professional communicative abilities. Surveys captured
qualitative feedback regarding students' perceptions of their learning experience
and the relevance of the cluster-based approach to their academic and professional
aspirations. Performance evaluations, on the other hand, offered a practical
measure of their proficiency in applying language skills to real-world scenarios,
such as problem-solving, collaboration, and scientific communication.

To ensure the accuracy and reliability of the results, statistical analyses were
conducted to evaluate the extent of improvement in students’ professional
communicative competence. Techniques such as correlation analysis, paired
sample t-tests, and regression modeling were applied to identify trends, measure
the significance of language skill development, and assess the impact of the
modular, cluster-based instructional framework. These methods demonstrated
notable enhancements in students’ ability to articulate technical concepts, engage
in academic discourse, and convey ideas effectively within professional contexts.

Additionally, the study emphasized the importance of linking linguistic progress to
the students’ specific fields of study. By integrating field-specific terminology and
practices into the learning modules, the cluster-based approach not only improved
general language proficiency but also strengthened the students’ preparedness for
future professional challenges. The alignment of these targeted interventions with
international standards, such as those outlined in the Common European
Framework of Reference for Languages (CEFR), ensured that students’
advancements were globally recognized and applicable across diverse professional
environments.

Overall, the study underscores the effectiveness of combining qualitative and
quantitative methods to provide a holistic evaluation of language acquisition. It
highlights how tailored, field-oriented approaches can significantly enhance both
academic and professional competencies, paving the way for broader applications
in interdisciplinary education. Future research might explore the potential of
integrating advanced technologies, such as Al-driven adaptive tools, to further
refine and personalize language instruction.
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Results

The study's results underscore the substantial effectiveness of the cluster-based
modular system in enhancing students' English language proficiency, particularly
within professional and specialized contexts. Each module played a critical role in
contributing to the students' overall linguistic development, demonstrating the
approach'’s transformative impact on their ability to communicate confidently and
fluently within their respective fields. The key findings from each module are
summarized below, alongside expanded insights.

Module 1: English for General Use

This foundational module emphasized developing students’ general language skills
and building their confidence in everyday communication. The results revealed
significant improvements in fluency and comfort during informal and semi-formal
conversations. Essential skills such as listening comprehension, vocabulary
expansion, and conversational practice were strengthened through interactive
activities.

Beyond linguistic improvement, this module fostered increased motivation for
social interactions in English. Students reported a heightened sense of readiness to
engage in discussions, both within academic settings and in broader social contexts.
The practical communication skills gained served as a crucial stepping stone for
the specialized modules that followed, ensuring a solid base for professional
applications. These foundational skills also equipped students with the ability to
adapt their communication style to various informal scenarios, enhancing their
versatility as language users.

Module 2: English for Specialty Applications

The second module transitioned students into domain-specific language
acquisition, focusing on integrating specialized vocabulary and communication
techniques relevant to their academic and career trajectories. Results showed
remarkable advancement in the students’ ability to comprehend and utilize
technical terminology found in research papers, academic lectures, and textbooks.
The incorporation of task-based learning activities, such as case studies and
collaborative discussions, helped students build confidence in tackling complex
scientific concepts in English. Additionally, problem-solving exercises enabled
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them to apply language skills directly to real-world challenges, reinforcing their
ability to articulate solutions using accurate scientific language. Notably, this
module bridged the gap between general proficiency and professional relevance,
allowing students to contextualize their language learning within their future fields
of work.

Module 3: Biology in English

This module provided in-depth exposure to biological sciences through the lens of
English language acquisition. Students exhibited significant improvement in
comprehending scientific texts, including research papers, laboratory protocols,
and terminology-heavy documentation. Analytical and critical thinking exercises
further enhanced their ability to evaluate biological findings and present ideas
coherently in both spoken and written formats.

Role-playing activities and group discussions simulated real-world academic
environments, preparing students to actively engage in research collaborations and
international conferences. The module’s focus on technical biological vocabulary
and research-based communication enabled students to confidently convey
complex ideas, laying the groundwork for success in global scientific communities.

Module 4: Chemistry in English

Focused on the language of chemical sciences, this module empowered students to
understand and discuss chemical processes, equations, and experimental data with
precision. Significant gains were observed in students’ ability to interpret research
articles, draft laboratory reports, and engage in technical discussions with clarity
and confidence.

Interactive simulations, such as conducting mock experiments and explaining
findings in English, reinforced their ability to apply language skills within practical
settings. The module also placed emphasis on mastering chemical terminology,
enabling students to discuss hypotheses, analyze results, and collaborate with peers
effectively. By the end of this module, students showcased advanced proficiency
in using English as a technical tool within the field of chemistry.
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Discussion

The application of the cluster approach in education underscores its transformative
potential for teaching English, particularly to non-philological students. By
emphasizing professional contexts, this methodology ensures lessons are relevant
and engaging, thereby enhancing student motivation and performance. However,
challenges such as resource allocation and the need for specialized teacher training
were also observed. Future studies could investigate how this approach might be
adapted to suit other academic disciplines.

In our research, a cluster-based system for teaching English was developed to cater
specifically to students in the natural sciences. The system was tailored to align
with their chosen specializations and scientifically substantiated before being
implemented in practice. This approach was particularly beneficial for senior
students preparing for university entrance exams in their respective fields. English
lessons within this system were structured to revolve around the students' areas of
specialization, providing targeted and effective language instruction.

The system was constructed as a modular framework consisting of four distinct
stages, informed by an analysis of the subject-specific curricula included in
educational plans for natural sciences. It incorporated a detailed needs analysis to
determine the relevance of foreign language skills within their fields and guided
the creation of exercises based on specific tasks that future agricultural and
scientific specialists are expected to perform (aligned with the "can-do" approach).
1. English in General Use Module This foundational stage prioritized the
development of students' linguistic and communicative competencies within
socially relevant contexts. Topics such as career aspirations, professional
development, social interactions, healthy lifestyles, and cultural traditions were
explored in English. By expanding students’ social perspectives through language,
this module aimed to prepare them to participate actively and meaningfully in
society. The overarching goal was to establish a robust foundation for further
specialization by instilling confidence and basic fluency in general English
communication.

2. English for Specialty Use Module The second stage leveraged the cluster
approach to immerse students in practical, real-world topics pertinent to their
academic and professional fields. This module encouraged students to deepen their
knowledge of their disciplines by using English as a medium to explore new
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professional concepts and issues. It introduced field-specific terminology and
practices, enabling students to analyze problems, synthesize information, and
propose solutions effectively in English. By connecting language learning to
career-focused goals, this module cultivated students’ professional communicative
competence and underscored the importance of English as a tool for career
advancement.

3. Biology in English Module This module focused on further enhancing students'
linguistic capabilities within the context of biological sciences. Students developed
advanced speaking and comprehension skills required to engage in professional
tasks and academic discussions. Activities emphasized critical biological
terminology and the ability to communicate research findings clearly in English.
This stage aimed to build foreign language proficiency as an integral component of
students' overall scientific competence, preparing them for international
collaborations and professional growth in biology.

4. Chemistry in English Module The final stage refined students’ professional
communicative competence in the field of chemistry. By this point, students were
equipped to evaluate their linguistic readiness, identify future learning needs, and
apply additional resources to enhance their foreign language preparation. Emphasis
was placed on mastering the language of chemistry, including the interpretation of
equations, presentation of experimental data, and engagement in technical
discussions. This module also encouraged creative application of English within
professional contexts, ensuring students were well-prepared for complex
interactions in global scientific environments.

Conclusion The research demonstrates how students not only acquire general
English language skills but also gain specialized knowledge tailored to their
professional fields. This dual focus allows students to communicate fluently and
effectively within their areas of expertise, positioning them for future success in
academic and professional settings. By integrating general communication with
domain-specific instruction, the cluster-based modular system lays a strong
foundation for professional readiness and lifelong learning.
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