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This presentation communicates the results of a pilot study involving eight upper secondary and ten lower secondary students reading mathematical texts. Using eye-tracking, we investigated whether excessive focus on symbols or longer gaze shifts impact reading comprehension. The study is part of a larger research project, with data collection planned from 75 students, ranging from lower secondary to tertiary education. 
Linking the reading process to comprehension of mathematical texts offers insight into which reading skills are beneficial to develop. Experienced readers have learned to attend to all semiotic resources involved (Fang, 2023) while students tend to prioritize symbolic expressions over written language, which might lead to the neglect of important content and impaired comprehension (Dee-Lucas & Larkin, 1991; Österholm, 2008). Compared to students, mathematics professors also tend to shift more frequently between different parts of proofs, likely in order to grasp more implicit meaning (Inglis & Alcock, 2012). 
Methods
[bookmark: _Hlk213158854]We use six different mathematical texts for each educational level. Each participant read six texts with new mathematical content, each primarily presenting either mathematical concepts (2) or procedures (4). The texts combine written language and symbols, while half of the texts also include mathematical visualisations. Eye movements were recorded both while reading the texts and during the reading comprehension test that followed each reading. To distinguish between levels of comprehension, the reading comprehension test included both reproduction and application questions, corresponding to textbase and situation model questions (Kintsch, 1998). To clarify the students’ answers, brief interviews were conducted after the eye-tracking session.
While the dataset from upper secondary education (8 students) was complete and suitable for statistical analysis, the dataset from lower secondary school (10 students) was not, and was therefore examined only exploratively to describe the reading behaviours that distinguish the most successful readers from the least successful. In the statistical analysis, reading comprehension was modelled as the dependent variable. As independent variables, we used the grades (A-E) of the last completed mathematics course and reading behaviour (length of gaze shifts/time spent reading). The analysis was conducted using Generalized Estimating Equations (GEE) to account for correlations within repeated measurements, as each student read six different texts. 
Results
The results showed that in the data from lower secondary level—consistent with previous research (Dee-Lucas & Larkin, 1991; Österholm 2008)—students appeared to focus particularly on symbols and formulas, at least in some contexts. For example, in a text presenting some concepts of symmetry, the students scored 44% correct on concept reproduction, 6% on concept application, and 75% on concept application when using a presented formula. Review of the eye-tracking video also showed that students displayed greater interest in the part of the text containing the formula, compared with the visualisations or the words describing the concepts.
The statistical analysis of the data from upper secondary school showed that both grades (β = 2.31, p = 0.009) and length of gaze shifts per time unit (β = 1.32, p < 0.001) were positively associated with reading comprehension. The interaction between these two variables (β = -0.25, p = 0.002) was statistically significant in predicting reading comprehension. That is, students who performed better on the comprehension test in general made longer gaze shifts per time unit, which is consistent with previous findings (Inglis & Alcock, 2012). However, this contrasts with our results for students with lower grades (D and E), who performed worse as their gaze shift lengths increased.
Discussion and implications
Although our results largely align with earlier research, they also raise questions about what constitutes optimal reading behaviour, and whether this can be measured in the same way regardless of students’ levels of prior knowledge and skills. Moving forward, we plan to expand the statistical analysis, using more independent variables, including additional measures of reading behaviour—for example, the proportion of time spent on symbols and the number of visits to various text areas of interest. We also plan to analyse the eye-tracking data and test responses using qualitative methods.
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