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Annotation: The increasing globalization of railway operations and the 

integration of artificial intelligence (AI) into railway control systems have 

significantly expanded the functional role of English within national railway 

systems. This study provides an academic comparative analysis of English language 

needs across national railway systems with different levels of technological 

development. Building on earlier research on English in AI-based railway control 

systems and professionally oriented English instruction in railway technical 

education, the article examines linguistic competencies required for operational 

communication, technical documentation, safety management, and professional 

training. The findings indicate that English proficiency functions as a strategic 

competence that directly influences operational safety, technological efficiency, and 

international collaboration in the railway sector. 
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Introduction.  

English has become the dominant lingua franca of global transportation systems, 

including the railway sector. National railway systems increasingly operate within 

international regulatory frameworks, multinational projects, and digitally 

interconnected environments. As a result, railway personnel are required to engage 

with English-language technical documentation, AI-based control interfaces, and 

international professional communication. 

Previous academic studies have emphasized the growing importance of English 

in AI-based railway control systems, where system commands, diagnostics, and 

safety alerts are predominantly presented in English. Additionally, research in 

railway technical education demonstrates that English language competence 

significantly affects students’ professional readiness and employability. This study 

aims to comparatively analyze English language needs in national railway systems 

and to identify key linguistic domains essential for effective railway operation and 

education. 

Literature Review 

Research on English for Specific Purposes (ESP) highlights that professional 

language needs are shaped by occupational contexts and communicative tasks. In 

the railway sector, English serves as a technical, operational, and managerial 
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language. Studies on transport communication confirm that standardized English 

terminology enhances safety and interoperability across national systems. 

Recent literature on AI integration in railway control systems indicates that 

digital transformation increases linguistic complexity, requiring personnel to 

interpret algorithm-based reports and system-generated messages in English. 

Furthermore, educational research stresses the importance of aligning English 

language instruction with professional tasks, particularly in technical institutions 

preparing future railway specialists. 

Research Focus and Methodological Framework 

This study adopts a qualitative comparative approach. The analysis is based on: 

1. Review of international railway documentation and standards.                     

2. Examination of English-language requirements in AI-based railway systems.   

3. Analysis of English language curricula in railway technical institutions 

Comparative criteria include functional language domains, proficiency levels, 

and educational integration. The study focuses on identifying both shared and 

context-specific English language needs across national railway systems. 

Comparative Analysis of English Language Needs 

Operational Communication 

In developed railway systems, English is used extensively in real-time 

operational communication, including coordination between control centers, 

emergency management, and international collaboration. High-level listening and 

speaking skills are required to ensure accuracy under time-sensitive conditions. 
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In developing railway systems, operational English is often limited to 

standardized phrases and procedural communication. Nevertheless, even this 

functional use plays a vital role in maintaining safety and efficiency. 

Technical Documentation and Reading Competence 

English dominates railway technical documentation, including AI-based 

system manuals, maintenance guidelines, and safety regulations. Developed systems 

require advanced reading competence to interpret complex technical texts, while 

developing systems focus on functional comprehension of essential documents. 

Writing skills are necessary for preparing incident reports, maintenance 

records, and professional correspondence with international partners. Accuracy in 

written English directly affects operational transparency and compliance with 

international standards. 

Terminology and Standardization 

The use of standardized English terminology in signaling systems, AI 

diagnostics, and safety protocols creates a shared professional language across 

national railway systems. This standardization reduces miscommunication and 

supports interoperability, particularly in cross-border railway operations. 

Educational Implications for Railway Technical Institutions 

Comparative analysis demonstrates that railway technical education must 

integrate professionally oriented English instruction. Effective curricula should 

include task-based learning, simulation of operational scenarios, and analysis of 

authentic railway documents. 

Empirical observations from railway technical colleges indicate that students 

achieve higher learning outcomes when English instruction is directly linked to their 
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future professional environment. This approach enhances both linguistic 

competence and professional confidence. 

Discussion 

The findings suggest that English proficiency functions not merely as a 

communication skill but as a strategic professional competence within national 

railway systems. Differences in language requirements reflect technological and 

institutional contexts; however, the central role of English remains consistent across 

systems. 

The integration of AI technologies further amplifies linguistic demands, 

highlighting the need for continuous professional development and adaptive 

language training models. 

Conclusion 

This comparative academic analysis confirms that English is an indispensable 

component of modern national railway systems. Its role extends across operational 

communication, technical documentation, safety management, and professional 

education. To ensure sustainable railway development, national systems must 

prioritize context-specific English language training, particularly within railway 

technical institutions. Future research should focus on developing standardized ESP 

frameworks tailored to railway professions in diverse national contexts. 
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