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The effect of spelling entropy on reading: an eye tracking study with
reference to Russian
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During word recognition in reading or during written production, the mental lexicon is accessed, where
a word’s lexical representation—namely its orthographic, phonological, and semantic information—is
stored. A high-quality lexical representation is formed through the simultaneous activation of these
connections, whereas instability in the graphic or phonological form of a word impedes its development.
As the volume of unedited content increases, the frequency of misspellings rises, and such erroneous
forms may become entrenched in the mental lexicon. Orthographic errors are considered a consequence
of weak orthographic representations, while alternative spellings increase entropy, thereby slowing the
recognition even of correctly spelled words [1].

The present paper reports the results of an experiment designed to test the effects of orthographic
entropy and the stability of a word’s orthographic form in sentence context, which models conditions
of natural reading. We hypothesize that higher entropy values for a word will be associated with
greater difficulty in recognizing that word. For the experiment, we constructed sentences containing
three variants of a target word: correct spelling, spelled with frequent error (according to The General
Internet-Corpus of Russian (GICR)[2]), spelled with infrequent error. In this way, we compare frequent
misspellings with other distortions of the orthographic form to test whether such spellings become
entrenched in the mental lexicon. These words are presented in context, so, in this experiment, our
participants do a reading for comprehension task while we record their eye movements. Using a range
of eye tracking measures, we assess the difficulty of word processing in context as a function of the
orthographic entropy coefficient and the frequency of incorrect spelling. For example, first-pass reading
time is an early measure reflecting lexical access, whereas regressions are a late measure reflecting
integration with context. To assess individual differences in reading experience, an Author Recognition
Test [3], adapted for Russian [4], is used. Data collection is currently ongoing.

The results obtained will allow us to draw conclusions about the extent to which alternative spellings
can become entrenched in a speaker’s mental lexicon, how they may affect lexical access during reading,
and how these processes depend on readers’experience and on the frequency range of words. The
findings will be compared with existing data for English, Greek, Finnish, and Hebrew [1] to evaluate
how the strength of the orthographic entropy effect across different frequency ranges depends on the
type of orthographic system adopted in a given language.
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