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Top-down processes need to interact with bottom-up processes, of course. Otherwise, 
you would never be able to perceive anything you were not expecting, and you would 
always perceive what you expected to perceive—clearly not what actually happens. A 
well-known example of a largely perceptual model incorporating both bottom-up and 
top-down processes is that of David Marr. Marr’s (1982) model is quite technical and 
mathematically elegant, and the interested reader is referred to his full description of 
it. For our purposes here, I offer a very brief sketch.

Marr (1982) proposed that perception proceeds in terms of several different, spe-
cial-purpose computational mechanisms such as a module to analyze color, another to 
analyze motion, and so on. Each mechanism operates autonomously without regard 
to the input from or output to any other module and without regard to real-world 
knowledge. Thus, they are bottom-up processes.

Marr believed that visual perception proceeds by constructing three different mental 
representations, or sketches. The first, called a primal sketch, depicts areas of relative 
brightness and darkness in a two-dimensional image as well as localized geometric 
structure. This allows the viewer to detect boundaries between areas but not to “know” 
what the visual information “means.”

Once a primal sketch is created, the viewer uses it to create a more complex rep-
resentation, called a 2½-D (two-and-a-half-dimensional) sketch. Using cues such as 
shading, texture, and edges, the viewer derives information about what the surfaces 
are and how they are positioned in depth relative to the viewer’s own vantage point at 
that moment.

Marr (1982) proposed that both the primal sketch and the 
2½-D sketch rely almost exclusively on bottom-up processes. 
Information from real-world knowledge or specific expecta-
tions (i.e., top-down knowledge) is incorporated when the 
viewer constructs the final 3-D sketch of the visual scene. 
This sketch involves both recognition of what the objects 
are and understanding of the “meaning” of the visual scene.

Marr’s theory is not the only one to incorporate top-down 
processes. Other perceptual phenomena in which these pro-
cesses seem to operate include perceptual learning and the 
word superiority effect, each of which we will cover in turn.

PERCEPTUAL LEARNING

That perception changes with practice has been well doc-
umented (E. J. Gibson, 1969); this phenomenon is called 
perceptual learning. A classic study by J. J. Gibson and E. 
J. Gibson (1955) illustrates this. Participants (both children 
and adults) were first shown the card in the very center of 
Figure 3.18, by itself, for about 5 seconds. Call this the origi-
nal. Next, they were shown other cards, and randomly mixed 
in with these were four copies of the original. The partic-
ipants’ task was to identify any instances of the original in 
the deck. Participants received no feedback, but after seeing 
all the cards they were shown the original card again for 5 
seconds and then shown the full deck of cards in a new order. 

 Figure 3.18: Stimuli used by Gibson and Gibson (1955).
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