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Method

Discussion

• BEyeLSTM is the first model to infer reading comprehension for new readers that are not in the training data
• The sequential information encoded in scanpaths is highly informative with respect to reading 

comprehension
• Classification into skilled/unskilled is easier than the prediction of text specific comprehension accuracy
• Future research: Challenge remains to generalize to texts and readers not seen during training

General Reading Comprehension (New Book)General Reading Comprehension (New Page)

General Reading Comprehension (New Reader)

Results

Inferring Reading Comprehension from Eye Movements
David R. Reich1,2, Paul Prasse1, Chiara Tschirner1,2, Patrick Haller2, Maja Stegenwallner-Schütz1, 

Frank Goldhammer3,4, and Lena A. Jäger1,2

1University of Potsdam; 2University of Zurich; 3DIPF | Leibniz Institute for Research and Information in Education;
4Centre for International Student Assessment (ZIB)

Data: Publicly available data set [1]
• Four text passages from the SAT, 95 readers
• Eye movement data and scores on respective comprehension 

questions

Investigated tasks:
i)      Text Comprehension: readers' text specific comprehension score

(binarized)
ii)    General Reading Comprehension: average of a reader’s

comprehension scores on all four SAT text passages (binarized)
iii)    Readers’ self-reported Text Difficulty 
iv)    Native Speaker: whether the reader is a native speaker of English

Evaluation settings – 3 different cross-validation settings:
• New Page: hold out individual pages.
• New Book: hold out entire books.
• New Reader: hold out subjects.

• Predict reading comprehension 
from eye movements on a given 
text.

• Challenge: Generalize to readers 
not seen during training

Research Question

Model architecture

• BEyeLSTM outperforms 
state-of-the-art models for 
each task in the New 
Reader setting.

…Hello, my name is Ada!...
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Problem Settings

References

Given scanpath 𝑆, recorded while subject 𝑗 reads text 𝑇𝑖, infer task-specific binary label 𝑦.

Goal: Find a model 𝑓 that can infer label 𝑦 from scanpath 𝑆 and Text 𝑇𝑖.
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• Horizontal coordinate
• Vertical coordinate
• Fixation duration
• Pupil size on fixation

• First Fixation Duration (FF)
• Total Fixation Duration (TF)
• Incoming Regression Count
• Outgoing Progressive / 

Regressive Saccade Count

• Averaged Horizontal / Vertical 
Fixation Location

• Words in Fixed Context on FF / TF
• Syntactic Clusters on FF /TF
• Information Clusters on FF / TF

• Word Length
• Lexicalized Surprisal
• PoS-tag / Simplified PoS-tag
• is_content_word
• Named Entity Type
• Right / Left dependencies count
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