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Background: Incremental reading paradigms are widely used to measure processing difficulty
during reading. Prior comparisons of eye-tracking, self-paced reading (SPR), and maze tasks
have shown considerable similarities in the overall effects of linguistic predictors, while also
revealing differences in effect magnitude, timing, and localization [1]. Recent variants such as
A-maze [2], bidirectional SPR [3], and Mouse Tracking for Reading (MoTR) [4] further expand
this methodological toolkit, including for studies of individual differences. However, most cross-
paradigm comparisons have focused on English, leaving open the question of how reliable
these methods are for individual-difference studies across languages. We address this gap
with a multilingual dataset in which participants read naturalistic texts using bidirectional SPR,
the A-maze task, and MoTR across two sessions per method. We estimate both within-method
cross-session reliability and cross-method reliability of individual differences in naturalistic
reading.

Method: Native speakers of English, German, Chinese complete the experiment in two
sessions. In each session, participants read naturalistic materials using the three paradigms,
with the order of paradigms randomly assigned. Stimuli comprise two types of materials: out-
of-context naturalistic sentences sampled from the same books or source types as the
MultiplEYE materials, but from non-overlapping passages [5], and longer texts composed of
original MultiplEYE passages. For each paradigm, participants first complete the sentence-
reading task, then read one MultiplEYE text, and then answer the original comprehension
questions. To assess reliability, we use the two-task Bayesian hierarchical model [6] adapted
to naturalistic reading by [7]. We estimate within-method cross-session reliability and cross-
method reliability, focusing on individual differences in sensitivity to word length, lexical
frequency, and predictability.

Results & Discussion: Data collection is scheduled to begin shortly. The resulting dataset
will provide a multilingual resource for evaluating the suitability of web-deployable reading
paradigms for individual-differences research across languages and writing systems. The
planned analyses will assess how reliably SPR, maze, and MoTR capture participant-level
sensitivity to word length, lexical frequency, and predictability. By estimating within-method
cross-session reliability, the study will assess whether each paradigm captures stable
individual-level variation over time. By estimating cross-method reliability, it will reveal whether
different paradigms capture convergent individual differences in the effects of linguistic

predictors during naturalistic reading.
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