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Carpenter argued that among the factors that increase fixation duration, and thus ease 
of interpretation, are longer words, infrequently encountered words, and syntactically or 
semantically anomalous words.

The researchers (Carpenter & Just, 1983; Just & Carpenter, 1980) presented college 
students with passages from magazines such as Newsweek and Time describing sci-
entific inventions, technical innovations, or biological mechanisms. Box 10.2 shows 
sample results for one student. Numbers above each word indicate the fixation time 
(measured in milliseconds) for that word. Note that content words, such as flywheels, 
devices, and engine, almost always receive longer fixations than function words, such as 
the, on, and a, which often are not fixated at all. These results suggest that more time 
is spent on the meaningful or semantically rich parts of the text, as would be expected 
given the reader’s goal of understanding meaning.

Box 10.2

Gaze Durations of a Typical Reader

Eye fixations of a college student reading a scientific passage. Gazes within each sentence are sequentially numbered above 
the fixated words with the durations (in milliseconds) indicated below the sequence number.

1 2 3 4 5 6 7 8 9 1

1566 267 400 83 267 617 767 450 450 400
Flywheels are one of the oldest mechanical devices known to man. Every

2 3 5 4 6 7 8 9 10
616 517 684 250 317 617 1116 367 467

internal combustion engine contains a small flywheel that converts the Jerky

11 12 13 14 15 16 17 18 19 20 21

483 450 383 284 383 317 283 533 50 366 566

motion of the       Pistons      into       the smooth flow of energy that powers the drive shaft.

Source: Just, M. A., & Carpenter, P. A. (1980). A theory of reading: From eye fixations to comprehension. Psychological Review, 87, p. 330.

Other research on reading also suggests that semantic factors influence the reading task. 
Kintsch and Keenan (1973) showed that two sentences of equal length might be dif-
ferentially difficult to process. The source of the difficulty, they suggested, lies in the 
propositional complexity of the sentences, the number of basic ideas conveyed. The two 
sentences in Figure 10.6 are approximately equal in length, but they differ greatly in the 
number of underlying propositions, or basic ideas. This model predicts that the second 
sentence, having the same number of words but more propositions than the first sentence, 
will be more difficult to process, and indeed this is what Kintsch and Keenan found.

Participants were asked to press a button after reading a sentence (or passage) silently 
and then to immediately recall as much of the sentence as they could. The more  
propositions a sentence contained, the longer it took for the participants to read and  
comprehend it. Furthermore, they were much more likely to recall the more “central” 
propositions, those critical to the meaning of the sentence, than the more peripheral 
ones that merely elaborated on the central ideas. This result suggests that propositions 
are mentally represented in some sort of hierarchy, with more central propositions at 


