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Abstract
This study investigates the application of Artificial Intelligence (AI) in identifying and resolving lexical and syntactic ambiguity in academic writing, with a focus on German- and English-language texts. Ambiguity poses a significant challenge to clarity and precision and may lead to misinterpretation in scholarly communication. The research examines how AI-based language models, particularly ChatGPT, can support students in detecting ambiguous expressions, evaluating alternative interpretations and reformulating them with greater precision. The study involved 30 students from the Faculty of Philology, Stip, including majors in German Language and Literature, English Language and Literature, and students studying German or English as elective foreign languages. Participants completed four task types involving ambiguity detection, word-sense disambiguation, translation of ambiguous sentences, and critical evaluation of AI-generated translations. Their responses were compared with AI-generated analyses and reformulations to examine the respective contributions of human judgment and AI-assisted language processing. The findings show that students successfully recognized most ambiguities when sufficient contextual information was available, while AI proved particularly effective in generating a broader range of possible meanings and interpretations. In contrast, students outperformed AI in tasks requiring contextual and pragmatic reasoning, particularly when evaluating and correcting AI-generated translations. The results suggest that AI is a valuable pedagogical tool for supporting ambiguity awareness and academic writing, while human contextual interpretation remains essential for accurate scholarly communication.

Keywords 
ambiguity, disambiguation, academic writing, ChatGPT, artificial intelligence

Introduction
Everyday communication demonstrates that meaning is often not as stable or straightforward as it may initially appear. Even simple remarks such as “Your answer is imprecise!”, “I don’t understand what you mean when you say…”, or “What do you mean by that?” indicate that utterances can be interpreted in multiple ways, although speakers are not always consciously aware of this variability. In many cases, such interpretative flexibility becomes noticeable only when a misunderstanding occurs, sometimes resulting in humorous or unexpected situations. For example, a person rarely reacts on the fact that the question “Do you smoke?” may serve different communicative functions depending on the context—such as during a medical check-up compared to a birthday party. Likewise, in the elliptical sentence One more can of beer and I’m leaving (Kulikaver in Fries 1980:3), it remains unclear when exactly the speaker intends to leave—whether after seeing, drinking, taking, or performing some action involving the beer.
This phenomenon of multiple possible interpretations of a single utterance is called ambiguity, and it constitutes a fundamental characteristic of natural language. From a broader perspective, ambiguity poses a challenge not only in everyday communication but also in more formal domains of language use. In particular, it plays a crucial role in academic discourse, where clarity and precision are essential for effective scholarly communication.
The present study therefore investigates this phenomenon from the students’ perspective, focusing on how they identify and resolve ambiguity while learning how to write academic texts in both German and English. As part of this process, students are asked to use AI.
Regarding its structure, the study first defines the concept of ambiguity and then examines it through relevant examples from German and English. It further explores the extent to which AI can be useful in the disambiguation of ambiguous expressions, an issue of considerable importance in academic writing. By focusing specifically on how ambiguity manifests at lexical and syntactic levels, this research aims to contribute to improving students’ writing competence and their metalinguistic awareness.
Methodology
This study investigates the application of AI in identifying and resolving ambiguity in academic writing, with a particular focus on writing academic texts in German and English. 

The scope of this study is limited to language-based ambiguity, specifically lexical and syntactic ambiguity. The research examines how AI can support students in detecting ambiguous expressions and reformulating them with greater precision. They particularly value ChatGPT’s assistance with tasks such as translation, essay writing, correction of texts they have written, as well as when preparing for classroom activities, such as practicing dialogues or completing sentence, sentence transformation exercises aimed at achieving grammatically accurate and stylistically appropriate formulations.

The study involved 30 students from the Faculty of Philology in Stip, some majoring in German Language and Literature, some majoring in English Language and Literature, and some studying German or English as elective foreign languages alongside other primary fields of study. Participants completed four task types involving ambiguity detection, word-sense disambiguation, translation of ambiguous sentences, and critical evaluation of AI-generated translations. The tasks included lexical and syntactic ambiguities, such as polysemy, referential ambiguity involving pronouns, and structural ambiguity. Students first completed the tasks independently and then compared their responses with AI-generated analyses, reformulations, and translations in order to evaluate alternative interpretations and reflect on the respective contributions of human judgment and AI-assisted language processing.

From Lexical and Syntactic Ambiguity to Context-Driven Disambiguation in Academic Writing
We have already stated that multiple interpretations of the same expressions are possible. These may occur within the same word class—for example, grün, which can mean “green” in the literal sense or metaphorically “inexperienced”; similarly, the English word green carries both meanings. There are also cases involving different word classes, such as überlegen, which can function as an adjective, meaning “superior” or as a verb, meaning “to consider.” Comparable examples in English include present (adjective, noun, or verb) and record (noun or verb) often distinguished by stress and meaning. Functional words—particularly prepositions (e.g., an, auf, um, über, von)—are especially rich in meanings. The same applies in English to prepositions such as on, in, at, over, and by, which can express a wide range of space-related, temporal, and abstract relations.

Evidence of this multiplicity can be found in both bilingual and monolingual dictionaries, where a single word is often associated with numerous meanings, explanations, and usage examples. These items clearly demonstrate that meaning is highly dependent on context. That is why we refer to them as ambiguous expressions. Fries (1980:4) defines ambiguity as a feature of morphemes, words, sequences, or sentences that can be interpreted in more than one way. This definition highlights that ambiguity is not limited to individual lexical items but extends to larger linguistic units, including phrases and entire sentences. 

At the syntactic level, the overall meaning of a sentence is typically determined by the meanings and arrangement of its components. However, even when individual elements are unambiguous, the sentence as a whole may still allow multiple interpretations due to different structural relationships. For example, the sentence Er reparierte das Auto mit dem Werkzeug (He repaired the car with the tool),  can be understood in two ways: either the car is repaired with the help of a tool, or the tool is located in the car that is being repaired.

According to Agricola (1968:62), syntactic ambiguity arises in several ways: 1. when multiple dependency relations exist simultaneously, 2. when the type of relation between elements differs, or 3. when a mixed type occurs, representing a combination of the previous two types of syntactic ambiguity. He accordingly distinguishes three types of syntactic ambiguity:

Type 1 refers to cases in which multiple dependency relations exist simultaneously, as illustrated by examples such as Ich fühle, dass du mich küsst, obwohl ich krank bin (I feel that you are kissing me, although I am ill) show that the concessive clause obwohl ich krank bin (although I am ill) can relate either to the main clause ich fühle (I feel) or to the subordinate clause dass du mich küsst (that you are kissing me). Here, we observe overlap in both languages. 

Type 2 involves cases where the type of relation between elements differs. Example: Klara ähnelt Brigitte (Klara resembles Brigitte). Here, the ambiguity lies in the relational interpretation—who is taken as the reference point: Klara resembling Brigitte or vice versa. 

Type 3 involves the mixed type, which represents a combination of the two previous types of syntactic ambiguity. Example: Im Wohnzimmer liegen lange Teppiche. The word lange can function either as an attributive adjective modifying Teppiche (the carpets are long) or, less plausibly, as an adverbial element indicating duration (carpets lie there for a long time), or the English example Visiting relatives can be annoying illustrates how structural configurations can lead to different interpretations. The sentence is structurally ambiguous because visiting can be interpreted in two ways: as a modifier (adjective/participle): Relatives who are currently visiting you can be annoying, secondly as a gerund functioning as the subject: The activity of visiting relatives can be annoying.

While ambiguity is an inherent feature of language, it becomes particularly problematic in academic writing, where clarity and precision are essential. Academic writing is a structured and formal mode of expression used in scholarly contexts, characterized by logical organization, precise language, and evidence-based argumentation (Oshima & Hogue, 2006). Its key features—clarity, objectivity, and systematic presentation—require the meaning to be conveyed as unambiguously as possible. In this context, ambiguity represents a significant obstacle, as it can distort meaning and reduce communicative effectiveness. Consequently, the ability to recognize and resolve ambiguity is a crucial component of advanced academic writing skills. 

Disambiguation can be defined as the process of selecting the intended meaning of a word, phrase, or sentence when multiple interpretations are possible. Its importance lies in ensuring accurate communication, particularly in academic contexts. Early approaches emphasize that meaning cannot be determined in isolation but depends heavily on context. Kaplan (1950) demonstrated the importance of immediate linguistic context, while Bar-Hillel (1964) extended this view to include broader world knowledge. Wilks (1975) further developed this perspective by proposing “preference semantics,” combining linguistic constraints with structured semantic expectations. From a cognitive perspective, disambiguation occurs largely automatically. As verbal input is processed, it is immediately matched with stored lexical knowledge and contextual associations (Nikodinovska 2009:59). This process integrates multiple factors, including narrow and wide context, prior knowledge, cultural background, personal experience, and communicative intent. 

Nevertheless, individuals typically become aware of ambiguity only when communication fails. Jäger (1975:88) defines successful communication as the ability to evoke the intended meaning in the recipient. In some cases, ambiguity is even used deliberately—for instance, in humor or persuasive language (advertising). In contrast, academic writing seeks to minimize such effects by prioritizing explicitness and precision.

This challenge is present in both the mother tongue and foreign languages, although it is often more pronounced in the second one. Students writing in a foreign language may struggle more with disambiguation due to limited linguistic and cultural knowledge. As a result, they must engage more consciously with context and meaning, making disambiguation a deliberate and reflective process.

Task-Based Study of AI-Assisted Disambiguation in Academic Writing

To examine how AI can support the identification and resolution of ambiguity in academic writing, a set of targeted tasks was developed and administered as part of writing exercises conducted over two semesters during the 2025/2026 academic year. The participants were upper-level students (B2–C1 proficiency levels) enrolled in the third and fourth years of study. The activities were designed to strengthen students’ ability to recognize and resolve lexical and syntactic ambiguity when producing academic texts in German and English within multilingual academic contexts.

Task 1: Ambiguous Sentence Detection
In this task, students were presented with sentences containing referential ambiguity and were required to identify all possible meanings and compare their analyses with AI-generated explanations. 

For example: 

German: Die Autorin kritisierte die Forscherin, nachdem sie den Artikel überarbeitet hatte.
English:  The author criticized the researcher after she had revised the article.
In this sentence, sie (she) may refer either to die Autorin (the author) or to die Forscherin (the researcher).

Additional sentences included:

German: Der Vater begrüßte den Nachbarn, als er aus dem Auto stieg.
English: The father greeted the neighbor as he got out of the car.

German: Der Lehrer sah den Schüler, bevor der Direktor ihn ansprach.

English: The teacher saw the student before the principal spoke to him.
German: Der Lehrer gab dem Schüler ein Buch, nachdem der Direktor ihm gratuliert hatte.

English: The teacher gave the student a book after the principal had congratulated him.

German: Der Lehrer sah den Schüler in seinem Büro.
English: The teacher saw the student in his office.

The results show that 90%
 of students provided interpretations that fully matched those generated by AI. A further 10% identified only one possible meaning and failed to recognize the ambiguity. The findings indicate that students are generally capable of recognizing referential ambiguity and evaluating alternative interpretations, an important skill for producing clear and unambiguous academic texts.

Task 2: Word Sense Disambiguation

In this task, students were first asked to list all meanings they knew for a set of selected homonymous and polysemous lexical items in German and English. Their responses were then compared with AI-generated sets of meanings in order to examine differences in lexical coverage. Finally, students were presented with contextualized sentences containing the target lexical items and were required to identify the appropriate context-dependent meaning.

German:

Zug

Schloss

Band

Leiter

English:

bank

run

issue

draft

The comparison revealed a clear difference between the semantic range identified by students and that generated by AI. For example, with the German lexeme Zug, students generally provided only the most salient and frequently used meanings, such as “train” and occasionally “draft” (air current). In contrast, AI generated a broader set of interpretations, including less common and more specialized senses such as “move,” “procession,” “pull/tug” etc.

A similar pattern was observed with the English lexeme bank: students typically identified the two most familiar meanings, namely “financial institution” and “river bank,” whereas AI additionally generated a wider range of senses, including verbal, technical, and institutional uses.

The same tendency was found across the remaining German and English lexemes. Student’s responses were generally limited to the most obvious and frequently encountered meanings, whereas AI consistently produced a more extensive semantic network that included specialized, technical, contextual, and less frequent interpretations. 
Overall, the range of meanings provided by students amounted to approximately one third of those generated by AI. A small proportion of responses (approximately 10–15%) were incomplete or inaccurate.

Despite these differences in lexical coverage, students experienced little difficulty in identifying the intended meaning when the lexical items were presented in context. The contextual information provided in the sentences was generally sufficient to guide interpretation and resolve potential ambiguity. For example, the German lexeme Zug was correctly interpreted as “flow” or “passage” in the academic sentence:

German: Der Zug der Daten durch das neuronale Netzwerk wurde im Experiment analysiert. (The flow of data through the neural network was analyzed in the experiment.)

Similarly, the English lexeme bank was accurately interpreted as a “data repository” in the sentence:

English: The model parameters were stored in a central bank for subsequent training iterations.

These findings suggest that although students possess a more limited inventory of meanings for homonymous and polysemous words than that reflected in AI-generated outputs, they are nevertheless able to select the appropriate sense when adequate contextual cues are available, i.e. once the word is embedded in a specific context, they are generally able to activate the appropriate meaning. In other words, even when ambiguity is not explicitly perceived, contextual cues enable learners to infer and apply the intended interpretation successfully. This ability is particularly important in academic writing, where precision of meaning is essential for effective communication.

Task 3: Translate Ambiguous Sentences

This task examined how ambiguity is addressed in translation, where a single sentence may allow multiple interpretations depending on its syntactic structure and contextual cues.
Students were provided with Macedonian
 sentences representative of academic and professional communication and were asked to translate them into both German and English. 
Macedonian:
Банката ја одобри апликацијата на клиентот со задоцнување.
This sentence can be interpreted in two ways:

1.
The delay refers to the approval process (the bank approved the application late):

German: Die Bank genehmigte den Antrag des Kunden verspätet.
English: The bank approved the client’s application late.

2.
The delay refers to the application itself (the application was submitted late):

German: Die Bank genehmigte den verspätet eingereichten Antrag des Kunden.

English: The bank approved the client’s late-submitted application.

Additional sentences:

Професорот ја пофали студентката со насмевка.

(The professor praised the student with a smile.)

Тој ја фотографираше девојката на мостот.

(He photographed the girl on the bridge.) etc.

The results indicate that most students (approximately 80%) produced only one translation per sentence, typically reflecting the most salient or contextually plausible interpretation. This suggests that students tend to resolve ambiguity by selecting a dominant reading rather than systematically considering all possible interpretations. Only a minority (around 20%) recognized the ambiguity and attempted to account for both readings in their translations.

The findings demonstrate that syntactic ambiguity often remains unnoticed unless students are specifically encouraged to search for alternative interpretations. Such exercises therefore contribute to the development of greater linguistic awareness and help students produce clearer and more precise academic texts.

Task 4: Fix the AI-Generated Translations
In this task, students were provided with AI-generated translations of Macedonian sentences into German and English. Their task was to critically evaluate the translations, identifying incorrect or misleading interpretations, in order to produce more accurate and contextually appropriate versions. 
Macedonian:

Банката ја замрзна сметката на клиентот.

AI-generated translation:

German: Die Bank hat das Konto des Kunden eingefroren (physisch).

English: The bank froze the customer’s account.

This translation is problematic because the AI selects the literal physical meaning of замрзна (to freeze) while ignoring its institutional banking meaning. In this context, the expression refers to restricting access to an account rather than physically freezing it.

Correct translations are:

German: Die Bank hat das Konto des Kunden gesperrt.

English: The bank suspended the customer’s account.

Additional examples of the same phenomenon included:

Фирмата го подигна кредитот. (The company raised the loan.)

Компанијата ги пресече трошоците. (The company reduced the costs.)

Students were required to identify such overly literal and contextually inappropriate translations and provide accurate alternatives that reflected the intended meaning. To accomplish this, they relied not only on linguistic competence but also on general world knowledge and an understanding of real-world communication practices.

The results showed that all students successfully identified and corrected the AI-generated errors. 

These findings demonstrate that students outperformed AI in resolving ambiguity by integrating linguistic competence with socio-cultural and institutional knowledge. 

The results therefore underline the continuing importance of human judgment, contextual reasoning, and real-world knowledge in producing accurate academic texts and professionally appropriate translations. They further demonstrate that AI can serve as a valuable support tool in academic writing instruction, but cannot replace the interpretative skills developed through higher education.

Overall Results and Discussion
Across the four tasks, students generally demonstrated strong abilities in recognizing and resolving ambiguity, particularly when contextual information was available. In Task 1, 90% of students successfully identified all possible interpretations of ambiguous sentences. In Task 2, students generated approximately one third of the meanings produced by AI, but were usually able to select the correct meaning in context. Task 3 showed that around 80% of students focused on a single, most plausible interpretation of ambiguous sentences rather than considering multiple readings. In contrast, Task 4 demonstrated a 100% success rate in identifying and correcting AI-generated translation errors, with all participants revising the outputs appropriately.

Overall, AI proved more effective in generating exhaustive lists of possible meanings and interpretations, whereas students relied more on contextual, pragmatic, and real-world knowledge to determine the intended meaning. The findings suggest that AI is a useful tool for raising awareness of linguistic ambiguity, but human judgment remains essential for accurate interpretation and translation.
Conclusion

This study has demonstrated that ambiguity is a fundamental characteristic of natural language, operating at lexical, syntactic, and contextual levels. The theoretical perspectives discussed—from Fries’ definition of ambiguity and Agricola’s classification of syntactic ambiguity to context-based approaches by Kaplan, Bar-Hillel, and Wilks—confirm that meaning cannot be determined in isolation but emerges through the interaction of linguistic form, context, world knowledge, and communicative intention. The findings support these assumptions by showing that students were generally able to resolve ambiguity when sufficient contextual information was available. The study also highlights the complementary roles of AI and human cognition in disambiguation. AI proved particularly effective in generating a wide range of possible meanings and interpretations, helping students recognize ambiguities that might otherwise remain unnoticed. In contrast, students demonstrated stronger abilities in applying contextual, pragmatic, socio-cultural, and institutional knowledge, particularly when evaluating and correcting AI-generated translations. These findings confirm that disambiguation involves not only linguistic analysis but also broader human reasoning and experience. 
From a pedagogical perspective, the results demonstrate the value of integrating AI into academic writing instruction. AI encouraged students to reflect on language, compare interpretations, and develop greater metalinguistic awareness. Rather than replacing human judgment, it functioned as a tool for deeper linguistic analysis and critical evaluation. The study therefore suggests that AI-assisted approaches can support the development of academic writing competence, especially in multilingual contexts. Since academic writing requires clarity and precision, the ability to recognize and resolve ambiguity remains an essential component of academic literacy. 
The findings indicate that combining theoretical knowledge, contextual reasoning, and responsible AI use can contribute to students’ ability to produce clearer and more effective academic texts. Further research with larger and more diverse student populations could explore the broader potential of AI-supported disambiguation in higher education.
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� Percentages were calculated based on the responses of the 30 participating students


� Since Macedonian is the official language of the Republic of North Macedonia, i.e., where the research is conducted.







