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Activating these lower level nodes is therefore unnecessary, and this constitutes 
a preliminary or logical basis for the principle of higher level activation. 

To illustrate this logical basis in greater detail, consider the bottom-up connec­
tions to the word practice in Figure 4.2. To facilitate exposition, assume that the 
sensory analysis nodes representing the acoustic input provide the equivalent of 
first-order priming to phonological feature nodes. Without becoming activated, 
each feature node therefore passes on somewhat weaker (second-order) priming 
to its connected segment nodes. However, because each segment node receives 
bottom-up connections from at least four feature nodes, the second-order prim­
ing from all four feature nodes may summate to at least the level of first-order 
priming from a single node. The segment nodes transmit this summated priming 
to their connected phonological compound and syllable nodes, and again, 
because of convergent summation, temporal overlap, and high linkage strength, 
the combined degree of second-order priming may remain comparable to that 
of first-order priming from a single activated node. Because first-order prim­
ing invariably suffices to meet the commitment threshold and, in fact, constitutes 
the normal basis for activation during production, activating lower level nodes 
is unnecessary in perception for transmitting sufficient priming to higher 
level nodes. 

The efficient transmission of lower level bottom-up priming is only one reason 
why activating lower level nodes is unnecessary in perception. Another reason is 
that sequential perception is unnecessary for highly practiced, lower level 
sequences of components. Consider perception of the phonemes in the word 
legislature, for example. As long as the higher level node, legislature(noun) , can 
become activated, it is always possible to reconstruct (top-down) what the lower 
level sequence of phonemes "must have been:' I will illustrate the details of this 
reconstruction process later in the chapter when I discuss the phonemic restora­
tion phenomenon, where a phoneme can be absent from an input sequence, but 
nevertheless perceived in sequence by top-down reconstruction, that is, by prim­
ing resulting from activation of its lexical content node. 

Why Unnecessary Activation is Undesirable 

Up to now, I have been arguing that activation of lower level nodes is unnecessary 
in perception: priming suffices. I now carry the argument a step further by noting 
that unnecessary activation is undesirable and should not occur. The main reason 
is that activation is more time consuming than priming and should be avoided, if 
possible, in order to speed up the rate of perceptual processing. 

Why is activation so much slower than priming? Two reasons stand out. One 
is the temporal bottleneck caused by the self-inhibitory process that follows acti­
vation but not priming (Chapter 8). The other is the sequential rather than 
parallel nature of activation. An activating mechanism (sequence node) must first 
receive a buildup of priming and then become activated via a pulse from its tim­
ing node. Only then can it activate its most primed content node via multiplica­
tion of priming. Activating more than one node at a time is virtually impossible, 
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and rate of activation must not be so fast as to induce errors in either perception 
or production (0. G. MacKay, 1982). This further reduces the rate of activation, 
relative to priming. Activation may also require more energy or effort than 
priming, and this may make unnecessary activation even more undesirable. 

Errors are another reason for not activating lower level nodes in perception. 
Perceptual inputs are much more ambiguous at lower levels than at higher levels, 
where ambiguity is defined in terms of the relative degree of priming of 
"intended" versus extraneous nodes within the same domain (see also Chapter 7). 
So defined, ambiguity is a major cause of errors at all levels of perception. For 
example, the phonological feature nodes representing + versus - consonantal 
will both receive some degree of priming at the point when the lsi in the word 
legislature occurs, because acoustic cues for consonants and vowels overlap in 
the acoustic signal (see McClelland & Elman, 1986, among others). Input at the 
phonological feature level can therefore be considered relatively ambiguous, and 
activation of phonological feature nodes could easily result in error, that is, acti­
vation of the wrong feature node, - consonantal in this example. The resulting 
misperception and awareness of error would disrupt perceptual processing, 
making activation of phonological nodes undesirable. However, the probability 
of error drops sharply at higher (e.g., lexical) levels, because unlike acoustic cues 
for phonological features, cues for different words rarely overlap (McClelland & 
Elman, 1986). Higher level activation also contributes "noise resistance." An 
extraneous sound could completely mask the lsi in legislature, for example, 
without changing the most primed status of legislature(noun), because no other 
node in the noun domain could receive comparable bottom-up priming and 
become activated in error (see following discussion). 

Another reason for not activating lower level nodes in perception concerns one 
of the most fundamental purposes of perceiving: to generate adaptive action. I 
argue below that perception (i.e., activation) of low-level components can inter­
fere with, rather than promote, adaptive action. I begin with the observation that 
actions based entirely on low-level components are neither necessary nor desira­
ble in everyday human behavior. For example, consider the phonological nodes 
for producing and perceiving speech in a normal, turn-taking conversation. 
Activating phonological nodes during perception primes muscle movement 
nodes, in effect preparing the muscle movement system for producing the just­
perceived sequence of phonemes. However, immediately repeating a just-heard 
phonological sequence is by and large neither necessary nor desirable in everyday 
conversations. What is normally required is a new and adaptive response, rather 
than a repetitive one, and activing phonological nodes representing the previous 
input could only slow down or interfere with such a response. On the other hand, 
activating higher level (e.g., lexical content) nodes provides the primary basis for 
forming new connections (D. G. MacKay, 1987), not just within the sentential 
system, but within other systems representing visual cognition, for example, and 
generating adaptive rather than repetitive responses generally requires the 
formation of new connections. 
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THE OPTIMAL LEVEL FOR AcrIVATION 

To summarize, activation incurs costs and benefits. Although activation costs 
time, and perhaps also effort, it enables perceptual awareness, which is desirable 
at the highest possible levels to ensure adaptive action. It follows from this analy­
sis that activation will become cost-effective at some optimal level in the hierar­
chy. Below the optimal level, costs of activation (time, errors, and effort) 
outweigh benefits, and above the optimal level , benefits of activation (perceptual 
awareness and adaptive action) outweigh costs. 

What is the optimal level? At what level should activation begin during every­
day speech perception for example? I will argue that lexical content nodes 
represent this optimal level, at least for adults perceiving familiar words under 
favorable acoustic conditions. Consider first the degree of priming arriving at 
lexical content nodes, relative to higher level phrase and proposition nodes. 
Bottom-up linkage strength, temporal summation, and convergent summation 
from phonological nodes is so great that second-order priming alone can be 
considered sufficient to meet the commitment threshold of a lexical content 
node. For example, most lexical nodes have undergone thousands, and some­
times many millions, of prior activations over the course of a lifetime (D. G. 
MacKay, 1982), so that the strong bottom-up connections to these lexical nodes 
will transmit sufficient second-order priming to reach commitment threshold and 
permit activation. 

In contrast, phrase nodes normally receive insufficient bottom-up priming 
unless their connected lexical nodes become activated and contribute additional, 
first-order priming. Linkage strength of bottom-up connections to phrase nodes 
is relatively weak, because phrases, like propositions, are by and large new and 
receive much less practice than lexical units. Most phrase nodes have undergone 
very few prior activations, and many have undergone none whatsoever (D. G. 
MacKay, 1982). As a result, second-order priming will normally fall below com­
mitment threshold of phrase nodes. Activating lexical content nodes therefore 
becomes necessary for passing on sufficient priming to enable phrase nodes to 
become activated. 

Another reason why lexical nodes are the first to require activation in percep­
tion is that words represent the first level where sequence cannot be stored in 
advance. As Chomsky (1957) pointed out, it is reasonable to suppose a memory. 
representation for the sequence of phonological components making up a word, 
but it is unreasonable to suppose a similar representation for the sequence of 
words making up most sentences; there are just too many possible sentences to 
store them all. Thus, because activation is required for sequencing in the node 
structure theory, lexical content nodes must become activated in order to 
represent and, if necessary, retrieve the sequence of words in a sentence. 

A final reason for activating lexical nodes first in perception is that lexical 
nodes are the first units in a bottom-up hierarchy that interconnect with mental 
nodes outside the language modality. In order to comprehend the word "apple;' 
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for example, apple(noun) must be connected to the visual concept nodes 
representing apples. Similarly, in order to name a visually perceived apple, visual 
concept nodes representing the apple must send a return connection to 
apple(noun). Thus, activating lexical nodes enables nodes in other mental sys­
tems to become strongly primed and activated so as to generate adaptive rather 
than "repetitive" responses to verbal inputs. 

Flexibility of Higher Level Activation 

Higher level activation is a relative rather than an absolute principle. As dis­
cussed in greater detail elsewhere (Chapter 5, and D. G. MacKay, 1987), there 
exists a mechanism for activating lower level systems of nodes, and this mechan­
ism is called into play whenever an input is novel, degraded, or requires selective 
attention. These situations can be said to cause a downward shift in the cost­
effective level for activation. Activating lower level nodes incurs costs such as 
reduced rates of processing, and perhaps also greater effort, but paying these 
costs is necessary in these situations in order to provide sufficient bottom-up 
priming to reach the commitment threshold of higher level nodes. 

In any given experimental situation, some subjects may be more willing than 
others to pay the cost of lower level activation, and this may explain why studies 
using degraded or unfamiliar stimuli often exhibit large individual differences. 
These individual differences are sometimes the subject of unnecessary con­
troversy. An example is the controversy over level of processing in studies of 
perceptual-motor adaptation (Repp, 1982). Some studies such as W. E. Cooper, 
Blumstein, and Nigro (1975, discussed in Chapter 2) obtained small but positive 
effects of perceptual-motor adaptation, and concluded that higher level units 
(mental nodes) common to perception and production were responsible for their 
results. Other studies failed to show perceptual-motor adaptation, and concluded 
that adaptation effects occur exclusively at an early stage in auditory processing, 
prior to phonological analysis. 

Conflicting conclusions are also to be expected for less-than-optimal stimuli 
such as synthetically constructed nonsense syllables. If most of the subjects in 
one set of studies are analyzing the stimuli (in this case, activating nodes) at a 
sensory analysis level, whereas most of the subjects in another set of studies are 
analyzing the stimuli at the phonological level, conflicting results are inevitable. 
Individual differences in the level of activation may also be responsible for recent 
controversies over categorical perception (Massaro, 1981). Under the node 
structure theory, phonemes will be perceived categorically if phonological nodes 
alone become activated, but not if sensory analysis nodes also become activated. 
It is therefore not the case that subjects can only respond to speech stimuli in 
terms of absolute phonological categories. Subjects can apply the most-primed­
wins principle below the segment level, even though they don't normally do this, 
and this unusual strategy enables perception of acoustic features for discriminat­
ing between test stimuli that fall within a phonological category, a phenomenon 
reported in Massaro and Cohen (1976) and elsewhere. Conflicting results 
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requires priming from some of its parts and never requires activation (i.e., per­
ception) of any of its parts. Effects of the whole on subsequent perception of its 
parts are therefore unremarkable, because perception of the whole primes all of 
its parts top-down. 

The part-whole paradox bears a theoretical relationship to the category prece­
dence effect under the node structure theory. To illustrate this relationship, 
consider Bruner's (1957) demonstration that one and the same character can be 
perceived as a B among a sequence of letters but as a 13 among a sequence of 
numbers. How does context (numbers versus letters) bring about these differing 
perceptions? As in the category precedence phenomenon, such context effects 
are abstract in nature; the perceiver expects either numbers or letters in general, 
not a specific number or a specific letter. How can the abstract category of an 
unidentified stimulus precede and determine how the stimulus is perceived? 
Again the node structure theory provides a simple account of this and other exam­
ples of categorical context effects illustrated in Neisser (1976). The preceding 
(contextual) characters determine whether the activating mechanism (sequence 
node) for numbers or for letters becomes engaged, which in turn determines 
whether the most primed content node in the domain of the letters (B) or numbers 
(13) becomes activated, leading to perception of a letter versus a number. 

Serial Order in Perception 

What are the mechanisms whereby we perceive and represent input sequences in 
proper serial order when we do, and improper order when we make errors? The 
problem of perceptual sequencing has been virtually ignored in psychology, and 
is often considered trivial and uninteresting. The reason seems to lie in an 
implicit but fundamental assumption that has become built into virtually every 
theory of perception and memory published to date. Under this "sequential 
isomorphism assumption;' perceptual sequences invariably mirror the external 
sequence of events in the real world: "first in" is "first perceived." 

Sequential isomorphism usually holds in perception, but not always. Any 
theory of perception must explain why we usually perceive events in the order 
in which they occur, but there exist whole classes of striking and well­
documented exceptions to this general rule, and we have already encountered 
several in the present chapter. I discuss the significance of these nonisornor­
phisms first, and then develop the node structure theory of sequential percep­
tion, show how it handles the nonisomorphisms, and examine some of its 
predictions for future test. 

Violations of Sequential Isomorphism 

Phonological fusions represent a clear violation of sequential isomorphisms. 
When presented with the acoustic stimulus lanket to one ear, followed 200 ms 
later with banket to the other ear, subjects should perceive the l followed by the 
b, given sequential isomorphism, because the order of arrival of the input is 
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acoustic 1followed without overlap by acoustic b. The fact that most subjects do 
not perceive the input this way, but instead fuse the inputs, and report that the b 
preceded the I, therefore violates sequential isomorphism (Day, 1968). 

Phonemic restorations also violate sequential isomorphism. When subjects 
hear a sentence containing a speech sound masked by a cough (*), they are unable 
to accurately locate the cough within the sequence of phonemes, or tell which 
phoneme is missing when informed that the cough has physically replaced a 
single speech sound. The detection of clicks in sentences provides another 
paradigmatic violation of sequential isomorphism (see Fodor et al., 1974, for a 
general review). Finally, the fact that subjects can recognize syllables before 
syllable-initial segments (Savin & Bever, 1970) violates sequential isomorphism, 
because syllable onsets precede syllable offsets and so should be perceived first, 
given sequential isomorphism. 

The Node Structure Theory of Sequential Perception 

Perception of sequence depends on the sequence in which nodes become acti­
vated under the node structure theory and not on the sequence in which they 
become primed. Sequence in perception and in the external world can therefore 
exhibit nonisomorphisms. Although priming necessarily mirrors the detailed 
sequence of events in the real world, node activation does not, and node activa­
tion determines sequential perception. Because only higher level nodes normally 
become activated and give rise to perception (the principle of higher level activa­
tion), the priming oflower level nodes representing the sensory sequence doesn't 
necessarily determine the sequence perceived. For example, only the lexical con­
tent node for a familiar word normally becomes activated in perception, so that 
segments making up the word become primed but not activated and perceived in 
sequence. 

NOVEL SEQUENCES 

Why is perception of rapidly presented and unfamiliar sequences so difficult? 
The main reason under the node structure theory is that perception of sequence 
requires activation. Priming is fundamentally simultaneous rather than sequen­
tial, at least for content nodes. A content node receives simultaneous priming 
from any number of other content nodes, with no indications as to sequence 
(D. G. MacKay, 1982). Reconstructing a sequence requires that sequence nodes 
become engaged, so that activation can occur, and this activation process takes 
time (see preceding discussion, and Chapter 7). 

Why is the added time required for activation especially problematic for 
unfamiliar or novel sequences? One reason is that perceiving novel sequences 
requires activation of lower level nodes. The fact that a sequence is novel means 
that there are no nodes for representing the higher level components of the 
sequence. This means that sequential activation and perception must occur espe­
cially rapidly for novel sequences because inputs arrive more rapidly at lower 
levels than at higher levels. By way of illustration, compare the relative rates of 
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activation required for word nodes versus segment nodes. If lexical nodes for 
words must be activated every 500 ms, on the average, phonological nodes for 
segments would have to be activated about five times as rapidly, say, one every 
100 ms on the average. Without top-down help, then, perceiving a phoneme 
sequence requires activation at five times the rate that perceiving a word 
sequence requires. However, activation takes time and has a maximal rate, so 
that lower level sequential perception will break down at some rate of input where 
higher level sequential perception can still occur. Perceiving novel sequences 
therefore requires relatively slow rates of input because novel sequences require 
activation of lower level nodes (see preceding discussion). 

As we will see, familiar sequences also enjoy the advantage of enabling 
listeners to reconstruct what the lower level sequence "must have been;' and this 
reconstruction process is not possible for unfamiliar or novel sequences. Perceiv­
ing a novel sequence requires formation of an appropriate hierarchy of connec­
tions between content nodes, and each of these content nodes must become 
connected to a sequence node. Because forming these new connections requires 
additional time, and perhaps also extensive practice (D. G. MacKay, 1987), novel 
sequences can only be perceived at relatively slow rates of presentation or follow­
ing extensive practice. The reason we perceive sequences of speech sounds so 
quickly and so effortlessly is that we have already had so much practice at doing 
so (D. G. MacKay, 1981; 1982). 

PERCEPTUAL LAGS 

When the appropriate nodes and connections for representing a familiar input 
sequence such as a word have been formed and strengthened, the time course of 
perception is no longer locked into that of the input under the theory. The time 
to perceive becomes flexible, so that input and perception can proceed at differ­
ent and variable rates, within limits. Indeed, because of the problem of 
ambiguity, discussed previously in this chapter and in Chapter 6, perception not 
only can but should lag behind the input by a considerable period. 

How long a lag can be tolerated between input and perception? Limits to the lag 
are set by the degree of priming and its rate of decay for the nodes in question. 
Lags cannot be so long that priming decays below the commitment threshold of 
higher level nodes. The dichotic listening task illustrates the general nature of 
this limit. When subjects in dichotic listening experiments shadow one channel, 
or activate nodes representing what has been said on that channel, they can sub­
sequently perceive what has been said simultaneously on the other channel up to 
several seconds earlier (D. G. MacKay, 1973a; 1987; Norman, 1969). This lag 
between input and perception is only possible because priming takes several 
seconds to decay. Sufficient priming remains after a few seconds so that the 
nodes representing information arriving on the other (unattended) channel can 
still be activated and give rise to perception. Of course, with delays longer than 
a few seconds, so much of the priming for an unactivated node will have decayed 
that activation and perception can no longer occur. 
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ApPLICATIONS OF THE THEORY 

I now reexamine the violations of sequential isomorphism, discussed earlier, in 
order to illustrate how the node structure theory handles the constraints these 
violations impose. 

Phonological Fusions 

How are phonological fusions explained under the node structure theory? Simul­
taneous presentation of forms such as banket and lanket automatically prime 
higher level nodes representing phonological compounds, syllables, and words, 
and using the principle of higher level activation (the normal strategy for every­
day perception), the fusion, blanket, is the only possible perception. Because 
there are no lexical content nodes for banket or lanket, blanket(noun) will receive 
more priming than any other lexical node and automatically become activated. 
Even though I precedes b in the input, a fusion such as lbanket is impossible, 
because speakers of English don't have a node for representing, say, the syllable 
lban. A 2DD-ms temporal asynchrony between lanket and banket of course can be 
perceived at the sensory analysis level, but only by abandoning the principle of 
higher level activation and by adopting the unusual perceptual strategy of activat­
ing sensory analysis nodes. 

The fact that appropriate sentential contexts increase the probability of fusing 
two simultaneous inputs is explained under the theory in the same way as other 
context effects. For example, the probability of fusing pay and lay to give 
perception of play increases in the context "The trumpeter will pay/lay for a 
while" (Cutting & Day, 1975). The reason is that the sentence context primes 
(top-down) the lexical node play(verb), which therefore acquires more priming 
than pay(verb) and lay(verb), so as to become activated under the most-primed­
wins principle. 

The node structure theory predicts that fusion responses will have greater 
frequency of prior occurrence than their input stimuli at the lexical, syllable, and 
phonological compound levels (all other factors being equal). The reason is that 
the lexical content node for a familiar word has connections with high linkage 
strength and accumulates more priming than the node for the potential fusion, 
which cannot therefore become activated under the most-primed-wins principle. 
This explains why common words tend not to fuse. Consider, for example, the 
dichotically presented stimuli pin and sin and their only possible fusion response, 
the lower frequency word, spin. When lexical content nodes for pin, sin, and spin 
become primed in the phonological fusion task, the high-frequency alternatives, 
pin and sin, because of the greater linkage strength of their connections, accumu­
late more priming than the lower frequency alternative, spin. As a result, the 
stimulus words, pin and sin, become perceived under the most-primed-wins prin­
ciple, and not the potential fusion response, spin. Word stimuli fuse less often 
than nonword stimuli for a similar reason: Nonword stimuli, such as lanket and 
banket have no lexical content nodes that compete for priming with the fusion 
response (blanket). 
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Consider now the individual differences contributing to fusion versus non­
fusion (Day, 1968). One hypothesis attributes these individual differences to the 
level at which nodes are becoming activated. Fusers are activating nodes at 
higher (lexical and phonological) levels, using the principle of higherievel activa­
tion, whereas nonfusers are activating nodes at lower (sensory analysis) levels, 
that is, below the phonological level where fusions can take place. By activating 
nodes below the normal "level of processing" for everyday speech, nonfusers 
therefore achieve more accurate perception of the actual acoustic sequence. 

Nonfusers could of course apply this strategy more generally to other input 
modalities, which may explain Keele and Lyon's (1982) demonstration that non­
fusers for speech tend to be nonfusers for tones, accurately perceiving the order 
of tones presented simultaneously with a slight onset lag. Fusers for speech like­
wise tend to be fusers for tones; they experience difficulty determining which 
tone came first, perhaps because they are only activating higher level nodes in 
both systems. Under this "level of processing" explanation of these results, prac­
tice, feedback, and instructions such as, "pay attention to the sounds themselves" 
should suffice to transform these fusers into nonfusers. 

An alternate hypothesis, suggested by Keele and Lyon (1982), holds that fusers 
have difficulty discriminating the order of onset for all stimuli, whether speech 
or nonspeech, because their timing nodes innately are less finely tuned. This 
being the case, the node structure theory predicts that fusers will display a timing 
deficit in both production and perception, because the same timing nodes control 
both (Chapter 5). Moreover, neither practice, feedback, nor instructions will 
eradicate the deficit. 

Phonemic Restorations. 

I have already discussed the node structure account of why a phoneme that has 
been masked by an extraneous sound such as a cough (*) sounds as real and as 
clear as the remaining acoustical1y present phonemes, even when subjects have 
been informed that the cough has physical1y replaced a single speech sound. I 
turn now to the sequential issue: Why aren't subjects able to accurately locate the 
cough within the sequence of phonemes? Why isn't the cough perceived in its true 
(isomorphic) position in the sequence? Why does the cough sound sequentially 
independent of the phonemes of the word, as if coexisting in a separate perceptual 
space (Warren & Warren, 1970)? 

In the node structure theory, the cough (*) is represented by content nodes 
that are unconnected to the speech perception nodes - there are no content nodes 
and serial-order rules for representing the vowel group, i*, syllable, gi», word, 
legi »lature, or lexical concept, legislature. Even though speech and nonspeech 
noises share the same basilar membrane, perceiving nonspeech noises involves 
separate content and sequence nodes in an independent perceptual system, analo­
gous in some ways to a separate sensory system. This explains why the cough (*) 
is poorly localized with respect to the speech sounds, and why (in part) the cough 
seems to coexist in the separate perceptual space from the sentence. It also 
explains why speech sounds replaced by silence do not become restored. Silence 
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is an acoustic feature of stops and becomes perceived as a speech sound In 

sequence with other speech sounds. 

Effects ofPractice 

How can we perceive the serial order of sounds in words such as sand at rates of 
20 ms per speech sound, whereas we require over 200 ms per sound for determin­
ing the order of unfamiliar sound sequences, such as hiss-vowel-buzz-tone (when 
recycled via tape loop)? This order-of-magnitude difference reflects an effect of 
practice under the node structure theory. Perceiving the sequence of speech 
sounds in sand depends on prior establishment of underlying nodes for the con­
cept sand; the word sand; the stressed syllable sand; the initial consonant group 
s; the vowel group and; and the final consonant group nd -all of which constrain 
the perception of sand and conspire against perception of, say, nsad (for which 
there are no existing initial consonant group and syllable nodes corresponding to 
ns and nsad). By contrast, no underlying nodes for subsequences such as hiss­
vowel or buzz-tone have been formed to constrain perception of a never previ­
ously encountered sequence, such as hiss-vowel-buzz-tone. 

This view also captures Warren's (1974) demonstration that practice enables 
sequential identification of previously unfamiliar nonspeech sequences such as 
hiss-vowel-buzz-tone with durations of less than 20 ms per sound. The reason 
under the node structure theory is that practice enables formation of hierarchi­
cally organized higher level nodes, each representing what Warren (1974, p. 253) 
terms a "temporal compound;' an aggregate or cluster of auditory items that is 
distinct from all other clusters. More specifically, nodes representing the 
sequence (hiss-vowel-buzz-tone) become connected to superordinate nodes 
representing, for example, a hiss-vowel, and a buzz-tone, which in turn become 
connected to a hiss-vowel-buzz-tone node. Once such mental nodes have been 
formed and extensively practiced, they can be activated by their corresponding 
sequence nodes, even with brief and recycling stimuli, because rate of priming 
and activation increases as a function of practice (D. G. MacKay, 1982). 

Other Sequential Effects 

The present chapter has only touched on some of the sequential effects that have 
been reported in the speech perception literature. There are others, none of 
which are in conflict with the node structure theory. One example is the effect of 
phonotactic rules or sequential constraints on phoneme identification (Massaro 
& Cohen, 1983b; McClelland & Elman, 1986). Another example is the fact that 
segment changes in "experimentally mispronounced" words are easier to detect at 
the beginning of a word than at the end (Marslen-Wilson & Welsh, 1978). This 
finding reflects the fact that prior to applying a lexical activating mechanism, 
priming from word-initial segments has more time to summate than priming 
from word-final segments. Word-initial "mispronunciations" will therefore con­
tribute more to the total priming summated from all sources that a lexical node 
receives and so will playa bigger role in determining which lexical node receives 
most priming and gets activated when the activating mechanism is applied. 


