

Solving Ambiguity in Mathematics Text
Anneli Dyrvold1 & Judy Ribeck Nyström2
1Department of Science and Mathematics Education, Umeå University
2Department of Language, Literature and Intercultural Studies, Karlstad University
This presentation reports on the results of an in-depth analysis of ambiguity in mathematics task texts, with particular emphasis on the interpretative challenges such ambiguity poses for students. Research on word problems in mathematics education has long emphasized the challenges of comprehension and the importance of precise mathematical terminology for successful problem solving (Verschaffel et al., 2020). Studies have shown that interpreting word problems requires not only mathematical competence but also linguistic and cognitive strategies to navigate the textual and representational complexity. While considerable attention has been given to the role of vocabulary and the structure of mathematical language (Niss & Jablonka, 2020), in fact, many words, symbols, and images do not carry fixed meanings but instead require the reader to infer the intended sense based on surrounding textual and situational cues. There is still much to uncover regarding the interpretive demands posed by ambiguous representations within task texts, particularly in how students navigate multiple possible meanings (Barwell, 2005; Peterson et al., 2020).
The IRIS model (Dyrvold & Ribeck Nyström, accepted) outlines the interpretive path a reader follows when resolving ambiguity, in order to assign a particular sense to a representation. For each representation, the reader first determines whether it is used in a technical sense. If so, they assess whether it relates to the current subject or another. If not technical, the focus shifts to whether the representation is used in an academic or everyday sense.
In this case study, we use the IRIS model as an analytical lens to explore how ambiguity in mathematical representations affects the reader’s discernment process, highlighting cognitive and linguistic demands that may otherwise remain invisible. The analysis focuses on two mathematics tasks: one contextualized in everyday life and one intra-mathematical. Each task is treated as a text, and all words, symbols, and images are examined. For each representation, we code both its possible meanings (independent of context) and its intended sense within the specific task.
While almost all representations exhibit a degree of ambiguity (Barwell, 2005), the findings—consistent with expectations—suggest that those with a technical sense tend to be comparatively less ambiguous. An ambiguous representation in the contextualised task is “coffee scoop” which can be interpreted in a technical sense (as an object with an exact volume) or in an everyday sense (as a kitchen utensil). The contextual cues “decilitre” and a table with volumes of measuring utensils contribute to reveal the intended, technical, sense. 
In both analysed tasks the introductory premise consists of one or more constructions with a technical sense that must be recognised. Constructions are conventionalized patterns of one or more representations with a specific form and meaning (Goldberg, 2013). An example of such a construction in the data is 
” ”.
In this context, the construction represents a conventionalized way to clearly relate a mathematical identity—specifically, an equation—to a mathematical statement using the word “where.”  It qualifies as a construction because the intended meaning depends on recognising the overall pattern, not just the individual elements. This pattern helps eliminate potential ambiguity in the singular components, as it is the technical function of the construction as a whole that guides its interpretation. In conclusion, disambiguating mathematics task text entails discernments spanning from disambiguating singular representations as words or numbers, to the identification of larger constructions that must be prioritised over the included singular representations. 
In our conference presentation, we will showcase the two mathematics tasks and walk through our analytical process using the IRIS model, illustrating how ambiguity is navigated and resolved in practice. By highlighting the interpretive work involved, we hope to spark a conversation about the broader cognitive and linguistic dimensions of mathematical meaning-making and the educational relevance of our findings across diverse learning contexts.
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