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Difficulties Encountered by Children with Foreign Backgrounds
in Solving Mathematical Word Problems:
An Analysis Based on Eye-Tracking Data

OKAMOTO Naoko'

Abstract : The aim of this paper is to examine gaze patterns during solving of mathematical word
problems by elementary school students with foreign roots who require Japanese language instruction, in
order to identify the types of difficulties they experience. Five main findings were revealed:

1. Fluency in oral reading, including reading speed and eye movements, did not necessarily correlate
with comprehension or accuracy in solving the word problems.

2. Sentences without spacing (word segmentation) elicited more gaze fixations and were perceived as
more difficult to read compared to sentences with spacing. This suggests an increased cognitive load as
readers had to determine word and phrase boundaries themselves.

-

3. Phrases containing numbers, such as “8Z 7 (eight) or “6Z ” (six), exhibited more gaze fixations,
indicating potential stumbling points. Since Japanese reading varies depending on the counter used, it is
inferred that students hesitated over how to read these phrases.

4. Phrases containing personal names, such as “N\WEA L1)” (more than Rei) and “W ) XA, (Yuri did),
showed a high number of gaze fixations, indicating reading difficulties. It was inferred that unfamiliarity
with the names made it challenging for readers to recognize them as proper names.

5. Final sentences (questions), containing phrases like “A“A 72 C” (in total) and “Z&=AN" (how many
people), also exhibited many gaze fixations. This was attributed to confusion caused by the introduction of
new words such as “AA 7T, as well as the complexity of expressions like “Z2 AN (how many people) and
“%AZ" (how many), which vary according to the counter used. Alternatively, students may have read

these important sentences carefully and deliberately.

Keywords : Mathematics, Word Problems, Difficulties, Japanese Language Education, Eye-Tracking
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