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all. Theoretical explanations of this effect have been debated (Massaro, 1979; Paap, 
Newsome, McDonald, & Schvaneveldt, 1982). Not clear, for instance, is whether 
people detect more features in the letter when it occurs in a word or whether people 
make inferences about—guess at—the letter that would best complete the word. 
The point for our current purposes is that, once again, context and perceptual expe-
rience (e.g., with reading words) influence even as straightforward a task as per-
ceiving a single letter. This insight has led to detailed models of letter perception 
that incorporate context-guided—that is, top-down—processes with bottom-up 
processes such as feature detection (McClelland & Rumelhart, 1981; Rumelhart & 
McClelland, 1982).

Interestingly, however, letter detection seems to operate very differently in a dif-
ferent context. When readers are asked to read a written text and cross out all the 
occurrences of a certain letter (say, f), they are very likely to miss the f in words like 
of and for but to catch the f in words like function and future, a phenomenon known as 
the missing-letter effect (Greenberg, Healy, Koriat, & Kreiner, 2004). Presumably, as 
readers read connected text, they quickly divide the words into content words (which 
carry meaning) and function words (which structure 
the content words). They then focus their attention 
more on the moderately familiar content words and 
so are likely to miss the letters in the highly familiar 
function words. The point for now is that the abil-
ity to detect letters is enhanced by word familiarity 
when words appear in isolation but is inhibited by 
increased familiarity or the word’s role when a word 
appears within text.

A CONNECTIONIST MODEL OF WORD PERCEPTION

One detailed model is a connectionist model of letter 
and word perception presented by McClelland and 
Rumelhart (1981). Figure 3.20 illustrates some of the 
processing levels the model assumes. Note that the 
model assumes that input—whether written (visual), 
spoken (acoustic), or of a higher level such as arising 
from the context or the observer’s expectations—is 
processed at several levels whether in terms of fea-
tures, letters, phonemes (sounds), or words. Notice, 
too, the many arrows in the diagram. They manifest 
the assumption that the different levels of process-
ing feed into one another. Each level of processing is 
assumed to form a representation of the information 
at a different level of abstraction, with features con-
sidered less abstract than letters and letters consid-
ered less abstract than words.

The model is presented in more detail in Figure 3.21. 
Each circle and oval in this figure depicts a node of 
processing in the model. The model assumes a dif-
ferent node for each distinct word, letter, and fea-
ture. Nodes have a certain level of activity at any 
given point in time. When a node reaches a given 

Higher-level input

Visual input Acoustic input

Phoneme
level

Letter
level

Word
level

Feature
level

Acoustic
feature level

 Figure 3.20: McClelland and Rumelhart’s (1981) model of letter 
perception.
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