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Eye movements during reading in Russian-speaking 
children with dyslexia

Dyslexia is a developmental reading disability that impedes reading 
fluency and text comprehension (Benfatto et al., 2016) and is believed 
to stem from phonological deficit, visual attention span deficit or a 
combination of both (Zoubrinetsky et al., 2014). This study aimed to 
investigate the influence of phonological skills and word properties on eye 
movements during reading in Russian children with phonological dyslexia 
compared to the control group of typically developing children.

Primary school students with diagnosed phonological dyslexia 
(N = 29, mean age = 9.5) and typically developing controls (N = 47, mean 
age = 8.5) participated in our study. We ensured that all controls read 
normally according to the Standardized Assessment of Reading Skills in 
Russian (Kornev, 1997). Phonological processing skills were assessed 
using the Russian Test of Phonological Processing (RuToPP; Dorofeeva 
et al., 2019). In the eye-tracking experiment, all children silently read 30 
sentences comprising the child version of the Russian Sentence Corpus 
(Laurinavichyute et al., 2019) while their eye movements were recorded. 

Overall children with dyslexia read slower than controls, and were 
more likely to skip a word (p = .003). Older children read faster, however, 
this effect was less prominent in children with dyslexia (p = .02). Children 
with dyslexia spent more time on longer words compared to controls 
(p = .01). We also found that greater amplitude of the incoming saccade 
correlated with shorter reading time, which was amplified for children with 
dyslexia (p < .001). Difficulties with the most complex phonological task 
in RuToPP correlated with longer fixations, which was more prominent in 
children with dyslexia (p = .05).

Difficulty with the complex phonological task and the effect of the 
amplitude of the incoming saccade in children with dyslexia could indicate 
that impaired phonological processing as well as problems with targeting 
the optimal landing position in a word prevented them from reading 
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effectively. We also found that only the effect of word length was strongly 
distinguished between children with dyslexia and controls, whereas the 
effect of the other word properties needs to be investigated further.

This work was supported by the Russian Foundation for Basic Research 
(research grant № 17-29-09122).
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Phonological and orthographic processing affect 
reading fluency in Russian children

Reading, as a complex cognitive skill, implies processing of visual and 
linguistic information. At early stages of learning to read children rely more 
on the phonological information, whereas more advanced readers tend to 
rely more on the orthographic information (Grainger et al., 2012; Ziegler et 
al., 2014). The aim of the present study is to investigate how phonological 
and orthographic processing skills as well as age influence reading fluency 
in Russian-speaking children.

81 Russian monolingual children at the age of 7–12 years (grades 1–5) 
performed three behavioral tests. First, reading fluency (i.e. the number of 
words read in one minute) was assessed by the Standardized Assessment of 
Reading Skills (Kornev, 1997). Second, the level of phonological processing 
was evaluated by the Changing Sound in a pseudoword test (Dorofeeva et 
al., 2019), in which the participants were asked to replace a specific phoneme 
in an auditorily presented pseudoword with another given phoneme. Third, 
orthographic processing was assessed by the  Rapid Automatized Naming of 
Digits task (RAN; Denckla, Rudel, 1974 ), in which we recorded the amount 
of time spent on naming 50 digits.

Linear regression analysis of the data was performed in R (version 
4.0.2). We discovered a significant correlation between reading fluency and 
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