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Annotation:

STEM (Science, Technology, Engineering, and Mathematics) fields rely heavily on
academic writing for the communication of research, innovation, and collaboration.
However, many students and professionals, particularly non-native English
speakers, face significant linguistic challenges when writing in academic English.
This article explores the core linguistic difficulties encountered in STEM academic
writing, such as mastering discipline-specific vocabulary, handling syntactic
complexity, achieving appropriate tone and style, and meeting discourse and
rhetorical expectations. Solutions and pedagogical implications are also discussed,
providing insight into how educators and learners can overcome these barriers for
clearer and more effective scientific communication.
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In today’s global academic landscape, English has emerged as the dominant
language for scientific communication. Academic writing in STEM disciplines is
essential not only for disseminating research findings but also for establishing
credibility and advancing careers. However, the linguistic demands of STEM
writing present considerable challenges, especially for English as a Second
Language (ESL) learners. Unlike general academic writing, STEM texts require
precise terminology, logical structure, and discipline-specific rhetorical patterns.
These features often prove difficult for learners who are not only mastering the
content but also the language needed to express it.
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This article delves into the major linguistic hurdles faced in STEM academic writing
and examines how these difficulties affect comprehension, clarity, and the overall
quality of scientific communication. It also offers practical recommendations for
educators and students seeking to improve writing proficiency in STEM contexts.

Main Part

1. Discipline-Specific Vocabulary and Terminology

STEM academic writing is characterized by the use of highly specialized
vocabulary. This includes technical terms, abbreviations, and discipline-specific
jargon. For instance, words like isomerization, quantum entanglement, or matrix
decomposition may be familiar to specialists but daunting for newcomers or non-
native speakers. Acquiring this vocabulary is particularly challenging because

/

s These terms are rarely used in general English.

/

% Their meanings may vary across sub-disciplines.

‘0

% Some words have different meanings in everyday language (e.g., “stress” in
physics vs. psychology).

In addition, the correct use of collocations (e.g., “conduct an experiment,” “derive
an equation”) and nominalization (turning verbs into nouns) is essential but
complex. Misuse of technical terms can lead to ambiguity or misinterpretation,

X/

which is especially problematic in scientific writing where clarity is crucial.

2. Rhetorical Structure and Genre Awareness

STEM disciplines follow specific rhetorical conventions and genre expectations. A
typical research article includes sections such as Abstract, Introduction,
Methodology, Results, and Discussion (IMRaD). Each section requires a particular
style and set of linguistic features. Common difficulties include:

% Writing concise yet informative abstracts.

% Framing research questions and hypotheses clearly.

% Explaining experimental procedures logically.

% Reporting results objectively while interpreting them critically.

Non-native speakers often struggle with hedging (e.g., using “may suggest” instead

of “proves”), making generalizations, and distinguishing between facts and
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assumptions. These rhetorical skills are culturally embedded and may not be
intuitive for all learners.

3. Academic Style and Formality

STEM writing requires a formal tone and style. This includes avoiding contractions,
colloquialisms, and overly emotional language. Academic STEM writing is also
expected to be impersonal and objective. Issues with tone may include:

s Overuse of personal pronouns (I, we) when inappropriate.

% Use of informal expressions (e.g., a lot of data, stuff happened).

% Incorrect register or inconsistent voice.

Achieving the right level of formality is not easy, especially for students accustomed
to more conversational writing styles. Even when the content is scientifically
accurate, a mismatch in tone can weaken the perceived professionalism and
credibility of the work.

4. Multilingual and Cultural Barriers

For international students and researchers, language challenges are often
compounded by cultural differences. STEM writers may come from educational
systems that value different writing styles, such as a preference for indirectness or
circular reasoning, which can conflict with Western expectations for linear,
evidence-based argumentation.

5. Pedagogical Implications and Strategies

Addressing these challenges requires targeted support and instructional strategies.
These may include:

% Explicit vocabulary instruction, including academic word lists and technical
glossaries.

% Sentence-combining and paraphrasing exercises to practice complex
structures

% Peer-review sessions and feedback training to foster collaborative writing
development.

% Use of corpus tools (e.g., Sketch Engine, COCA) to explore authentic

language use.
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Integrating English for Academic Purposes (EAP) support into STEM curricula can
significantly improve writing outcomes. Additionally, encouraging reading of high-
quality STEM texts enhances awareness of style, vocabulary, and structure.

Conclusion

STEM academic writing presents a unique set of linguistic challenges, particularly
for non-native English speakers. These include mastering technical vocabulary,
handling complex syntax, adhering to academic style, and understanding rhetorical
and cultural norms. Overcoming these obstacles is essential for effective scientific
communication and academic success. Through informed teaching practices,
targeted support, and active learner engagement, educators can help students build
the language skills necessary to write clearly, confidently, and competently in STEM
fields. As English continues to dominate scientific discourse, fostering linguistic
competence in STEM writing must be a priority for institutions and educators
worldwide.
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