BOX 32.1

EYE MOVEMENTS AND READING

During reading, saccadic eye movements bring successive snippets of text images to the center of the retina. The amplitude of the saccades depends on the letter size—a typical reader makes saccades that shift the line of sight by about 8 character spaces. In common situations—for example, viewing 12-point font at a distance of about 18 inches— each saccade is therefore only a couple of degrees in amplitude. The majority of saccades (~85%) form a forward path along the line of text (e.g., left to right for English readers), but a substantial minority of saccades (~15%), referred to as regressions, direct the line of sight back to text that has already been foveated.

The periods of fixation between saccades are crucial for reading comprehension, and typically last only about onefifth of a second (~200 ms). Fixation provides the highacuity input about individual letters—for example, telling the difference between “o” and “c”—that is necessary to correctly identify words. The number of letters that can be processed during each fixation (the perceptual span) is a key factor in determining reading proficiency. In skilled readers, the perceptual span stretches ahead of the currently fixated point, covering about 14 letters forward and only about 4 letters backward. Letters at the center of the perceptual span are processed for meaning and identifying words; letters at the edges of the perceptual span appear to be important for parsing the text and perhaps determining the landing points for upcoming saccades.

The skillful deployment of saccades and fixation for reading requires a great deal of practice, and represents an important developmental milestone for visual-motor control and cognition. In typical individuals, as text becomes harder to read, the amplitudes of saccades decrease, the number of regressions increase, and the duration of fixations increase. In reading disorders, such as dyslexia, these patterns are exaggerated, and accompanied by other unusual scan path features, such as targeting the beginning rather than the middle of words. This situation poses a chickenor- the-egg problem: are reading disorders caused by a problem with controlling eye movements, or are eye movement problems caused by the reading disorder?
