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Primed Lexical Decision:
Combined Effects of the Proportion
of Related Prime-Target Pairs
and the Stimulus-Onset Asynchrony
of Prime and Target
Annette M. B. de Groot
Department of Experimental Psychology, University of Nijrnegen,
Nijmegen, The Netherlands
Lexical decisions to word targets preceded by associatively related word
primes are generally faster than those to words following neutral primes,
whereas, under certain circumstances, lexical decisions to words preceded by
unassociated word primes are slower than those to words following neutral
primes. An experiment is reported that investigates the influence of the
proportion of related prime-target pairs in the set of materials and of the
stimulus-onset asynchrony (SOA) of prime and target on these associative
priming effects. Four levels of proportion and three levels of SOA are
systematically varied. Both variables are found to affect the size of the
associative priming effects. Furthermore, the data suggest interdependence
between them. The magnitude of priming only varies with SOA if the
proportion of related pairs is relatively large. In contrast, the amount of
priming varies with proportion under all SOA conditions. T h e data are
interpreted primarily in terms of two contextual processes, viz., “primeinduced attentional processing” and “post-lexical coherence checking”.

Introduction
In a lexical-decision experiment, subjects decide whether letter strings are
words or nonwords. Typicaliy, word decisions are faster when the word
being classified, the target, is an associate of the preceding word, the prime
(Fischler, 1977; Fischler and Goodman, 1978; Neely, 1976, 1977). Several
findings suggest that this associative priming effect occurs automatically.
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First, Fischler (1977) showed that it was equally large for related primetarget pairs that had and those that had not been preceded by other related
pairs in an experiment. Second, Neely (1977) showed facilitation for
targets associatively related to the prime even when the subjects were
encouraged to direct their attention to words unrelated to the prime.
Finally, the associative priming effect has been observed when the prime
was not consciously perceived by the subjects (de Groot, 1983; Fowler,
Wolford, Slade and Tassinary, 1981; Marcel, 1983). This automatic
facilitation effect has been attributed to an activation wave in lexical
memory spreading from the prime’s memory representation to representations of words that are associatively related to the prime. If a word
corresponding to one of these activated representations is subsequently
presented, its recognition will be facilitated. This facilitation occurs either
because recognition comes about on the basis of relatively little stimulus
information, or because pre-activation enables more efficient word
analysis.
Automatic spreading activation is presumably insensitive to specific
instructions to the subjects and to overall characteristics of the stimulus
materials surrounding the critical related prime-target pair. Nevertheless,
these factors have been shown to influence the associative priming effect.
For example, Schmidt (1976) ohserved shorter response times (RTs) for
related targets when the subjects were led to expect them than when they
were left uncertain about the relatedness of prime and target. Using a
lexical-decision task, Tweedy, Lapinski and Schvaneveldt (1977) found
that the size of the priming effect depended upon the proportion of related
prime-target pairs in the stimulus set. In their experiment three independent groups of subjects were tested, each in a single proportion condition.
In a further experiment (Tweedy and Lapinski, 1981) they found that a
gradual increase in the number of related prime-target pairs per block of
trials, while keeping the total number of prime-target pairs per block
constant, enhanced the priming effect in successive blocks presented to the
same subjects; a gradual decrease in the number of related prime-target
pairs in successive blocks presented to a second group of subjects reduced
the effect. The fact that the amount of priming is sensitive to test
instructions and to the composition of the materials indicates that, in
addition to the automatic component, an adaptive strategy must be
postulated in order to explain the priming pattern. Two studies by Neely
(1976, 1977) suggest that such adaptive strategies in primed lexicaldecision experiments involve the subjects’ use of the prime to direct
attention to the memory representations of one or more words that may
subsequently occur as target. Henceforth, we will refer to this process as
‘prime-induced attentional processing’.
To account for priming effects in a number of experiments using
paradigms different from lexical decision, Posner and Snyder (1975a,
1975b) have developed a theory of attention that incorporates two types
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of processing, viz., automatic and attentional. The former is similar to the
automatic activation of lexical representations mentioned above, whereas
the latter is presumably involved in the above adaptive strategies. The
theory attributes a number of different properties to the two types of
processing. The first difference is that automatic processing is enacted very
rapidly, whereas directing attention to the representations of one or more
words that may subsequently occur as target is relatively time-consuming.
This view predicts that the effect of the proportion of related prime-target
pairs on the magnitude of priming (see the Tweedy et al. studies above)
must depend upon the time duration between prime onset and target onset:
Varying the proportion of related pairs should only affect the size of the
priming effect (through the influence of proportion on the amount of
prime-induced attentional processing engendered by the subjects) if, prior
to the occurrence of the target, there is sufficient time for attention to be
directed to the target word’s representation. In other words, whereas the
proportion of related pairs presumably determines whether or not and to
what extent the subjects are engaged in prime-induced attentional processing, the stimulus-onset asynchrony (SOA) of prime and target is likely
to determine whether or not such processing is effective.
Both the effect of the SOA of prime and target (Neely, 1976, 1977) and
the effect of different proportions of related prime-target pairs (Tweedy et
al., 1977; Tweedy and Lapinski, 1981) on the amount of priming in
lexical-decision tasks have been investigated before. However, no primed
lexical-decision experiments have been reported in which both variables
were systematically varied. T h e present study investigates the development of associative priming over three SOAs for each of four different
proportions of related prime-target pairs in a lexical-decision task.
In addition to the difference in the time courses of their effects, a second
difference between automatic and attentional processing in Posner and
Snyder’s two-process theory is that, while both types of processing can
facilitate subsequent word recognition, only attentional processing can
hinder responses to certain words, namely to those that correspond to
memory representations to which no attention is being directed prior to
their presentation. Unless the subjects are instructed to direct attention to
the representations of certain words unrelated to the prime (Neely, 1977),
the attended word representations in primed lexical-decision experiments
are generally those of word associates of the prime. Therefore, under
circumstances in which prime-induced attentional processing is operative
and the SOA of prime and target is long enough for this process to be
effective, unrelated words will be inhibited. As will be seen shortly, in
primed lexical-decision experiments a third contextual process may also
slow down responses to targets unrelated to the prime.
Facilitatory and inhibitory effects of a prime on subsequent lexical
decisions can only be both assessed if the stimulus set incorporates a
neutral condition in which the prime does not influence target processing
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and that can serve as a baseline for measuring priming effects. The
proportion studies by Tweedy and his collaborators did not include such
a neutral condition.
Several investigators have proposed a process different from primeinduced attentional processing as a second source of inhibition for word
targets unrelated to the prime in lexical-decision experiments (de Groot,
Thomassen and Hudson, 1982, Note 1; Forster, 1979; West and Stanovich,
1982). In a recent paper (de Groot et al., Note 1) we referred to this
process, which operates subsequent to the recognition of words presented
in a linguistic context, as “post-lexical coherence checking”. West and
Stanovich (1982) suggested that in primed lexical-decision experiments
such a post-lexical process influences the amount of time that it takes to
translate the word recognition of the target into the appropriate yes
response. A detailed account of post-lexical coherence checking will be
presented in the Discussion section below.
The present experiment is not designed to dissociate the facilitatory and
inhibitory effects of automatic spreading activation, prime-induced attentional processing and post-lexical coherence checking, since it appears that
attempts to separate out the effects of these processes (Neely, 1977) require
an experimental set-up that has considerably smaller ecological validity for
visual word-processing tasks such as reading than the present task. Also,
to prevent confounding of these processes, more detailed knowledge is
required than is presently available about the way in which they behave
over SOAs. Nevertheless, it may be expected that the combination of
variables that are manipulated in the present experiment (proportion and
SOA) will provide us with a detailed picture of the workings and impact
of at least one of the three contextual processes mentioned above, namely,
prime-induced attentional processing.
With respect to the variable proportion, we predict that the size of
priming effects increases concurrently with an increasing proportion of
related prime-target pairs in the set of experimental materials, since the
larger this proportion, the more the subjects will use the prime to direct
attention to memory representations of prime-related words that may
subsequently occur as target. However, as indicated above, this positive
relationship between proportion and the size of priming effects should only
show up with SOAs long enough for prime-induced attentional processing
to be effective.
We have reason to expect that the proportion of related prime-target
pairs does not only influence the size of priming effects on word targets,
but also that on nonword targets. The reason for this assumption is that
RTs to nonwords following non-neutral primes have been shown to be
shorter than those to nonwords following neutral primes, and that this
finding has been attributed (Neely, 1976, 1977) to a “predict-and-match”
strategy, which can be regarded as an elaboration of prime-induced
attentional processing. This strategy implies that the subjects, when
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presented with a non-neutral prime, direct their attention to the memory
representations of prime-related words and subsequently match these
attended memory representations onto the actual target. If this target is a
word that corresponds to one of the attended representations, the match
will be successful, and the subjects will be biased towards a yes response.
On the other hand, if a nonword is presented as target, or a word that does
not correspond to one of the attended representations, the subjects will be
biased towards a no response. Since no is the correct response in case the
target is a nonword, this matching strategy thus facilitates responding to
nonwords preceded by non-neutral primes. If the difference between RTs
to nonwords following neutral and non-neutral primes is indeed caused by
an attentional strategy of this kind, the size of this difference must vary
with manipulations of the proportion of related word pairs in the set of
materials. We would therefore expect to find an interaction between the
variables prime type and proportion on the nonword-target data as well as
on the word-target data.
Since information about the way in which priming processes behave
over SOAs is sparse, we will not hazard a detailed prediction about the
development of priming effects over SOAs. Yet, from Neely’s (1976,1977)
data we may expect that, when the subjects are engaged in prime-induced
attentional processing, the effects of this process will increase over our
range of SOAs.
T h e assumed interdependence between the effects of the variables
proportion and SOA on the magnitude of priming was already referred to
above. I n short, this interdependence is predicted since we may only
expect the factor proportion to affect the amount of priming that is caused
by prime-induced attentional processing, if the SOA of prime and target
is long enough for such processing to be effective. Furthermore, we may
only expect SOA to affect the amount of priming caused by prime-induced
attentional processing, if the proportion of related pairs is large enough for
the subjects to engender such processing.
T o summarize the expected outcome of the present experiment, we
predict to obtain, in addition to the familiar main effect of prime type,
significant interactions between the variables (1) prime type and proportion, ( 2 ) prime type and SOA, and (3) prime type, proportion and SOA.

Method
Materials
The test materials consisted cf four sets of 240 prime-target pairs each, viz., 120
with word targets and 120 with nonword targets. The primes in 80 of the
word-target and in 80 of the nonword-target pairs were nouns, a different noun
in each pair. The prime in the remaining 40 word-target and 40 nonword-target
pairs was the Dutch equivalent of the word blank (bhnco). The targets in all 120
word-target pairs were nouns. The targets in all 120 nonword-target pairs were
E.P (A, W.2-E
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pseudowords-1.e. nonwords that were, however, orthographically permissible Dutch letter sequences. They were derived from nouns, different from those
used in the word-target pairs, by changing, adding or deleting one or two
letters.
T h e four sets of materials differed from one another with respect to the
proportion of related word-target pairs they contained. A pair was considered
related if the target appeared as a word association to the prime in Dutch
word-association norms (de Groot, 1980). A pair was considered unrelated if the
target neither occurred as a word association of the prime in these norms? nor had
any other obvious relation to the prime. In Set 1 the target was associatively related
to the prime in all 80 pairs that had a noun both as prime and as target (proportion
1 .OO). All associatively related targets had appeared as strong primary word
associations to the corresponding primes in the norms. In Set 2 the target was
related to the prime in 60 of the pairs that had a noun both as prime and as target,
and the target was unrelated to the prime in 20 of these pairs (proportion 0.75).
In Sets 3 and 4 these proportions were 0.50 (40 related and 40 unrelated) and 0.25
(20 related and 60 unrelated), respectively. The remaining 40 of the total of 120
word-target pairs in each of the four sets were blank-noun pairs. These pairs
served as neutral prime-target pairs from which facilitation (for related pairs) and
inhibition (for unrelated pairs) were to be determined. The neutral prime blank was
preferred to a row of Xs that has been used more often (e.g. Becker, 1980; Neely,
1976, 1977; Schvaneveldt and McDonald, 1981) since a number of studies (Antos,
1979; de Groot et al., 1982) provide evidence of artifactual inhibition resulting
from the latter. Set 2 was formed by rearranging the primes and targets of 20 out
of the 80 related word-target pairs of Set 1 in such a way that in the association
norms none of the targets appeared as word association to the prime. Set 3 was
formed by rearranging 20 more related pairs of Set 1 into unrelated word-target
pairs. Finally, Set 4 was formed by rearranging 20 out of the 40 remaining related
word-target pairs of Set 3 into unrelated pairs. In all other respects the four sets
were the same. That is, the four sets had in common 20 related word-target pairs,
40 neutral word-target pairs, and all 120 pseudoword-target pairs. Furthermore,
Sets 2, 3 and 4 had 20 unrelated word-target pairs in common. Of the 120
word-target pairs in Sets 1 through 4, only the 20 related pairs common to all four
sets, 20 of the 40 common neutral pairs, and the 20 unrelated pairs common to Sets
2, 3 and 4 will be regarded as critical. The 20 common neutral pairs that were not
considered critical but were regarded as fillers were added to the set of materials
because an earlier experiment (de Groot et al., 1982) indicated that neutral
prime-target pairs are inhibited when there are relatively few of them among the
experimental materials. T h e mean association frequency of the target to the prime
in the critical related pairs was 65.70,,, with a standard error of 2.8S0. The mean
association frequency of the primary associates to the primes in the 20 critical
unrelated pairs was about the same as that of the targets to the primes in the 20
critical related pairs, namely 64.900; the corresponding standard error was 2.9O,.
Of course, these combinations of stimulus word and primary word association were
dissociated in the unrelated prime-target pairs in the present experiment. Across
the three groups of critical word-target pairs, the targets were balanced on language
frequency (Uit den Boogaart, 1975), length and number of syllables. The mean
language frequencies were 75.3 (per 600,000 words) for the targets in the critical
related pairs, 75.2 for those in the critical unrelated pairs, and 75.7 for the critical
targets following the neutral prime blank. The corresponding standard errors were
17.5, 17.4 and 18.3. Appendix A shows all critical related, neutral and unrelated
word-target pairs, together with the language frequencies of the targets and the
association frequency of the target to the prime in the critical related word-target
pairs.
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Of the 80 pseudoword-target pairs that had a noun as prime, 40 were
considered critical; the other 40 were regarded as fillers.' All 40 pseudoword-target
pairs with the word blank as prime were considered critical. The primes in the
noun-pseudoword pairs were taken from the same population of words as those in
the noun-word pairs, but they did not, as a rule, occur as stimulus words in the
association norms.
T h e test materials of each set were preceded by 86 practice pairs, viz., 43
word-target pairs and 43 pseudoword-target pairs. Among the practice materials,
all types of prime-target pairs appeared in the same proportion as among the
subsequent test materials. With the exception of the word blank, all the words in
the complete set of materials, practice and test sets combined, occurred only once,
either as a prime or as a word target. Furthermore, the pseudoword targets were
derived from nouns different from those used as primes or word targets in the
practice and test sessions.

Subjects and Apparatus
In this experiment, 192 students of the University of Nijmegen participated as
subjects. They were paid 6.50 guilders. T h e subjects were assigned to one of 12
groups in the order of their arrival. A group consisted of 16 subjects, all of whom
were presented with the same stimulus set under the same SOA condition (see
Procedure section). Each single subject was presented with only one of the four
sets of materials under only one of the three SOA conditions.
T h e subjects were tested in a group experiment room that simultaneously
allowed up to four individual, independent sessions, under control of a multiprogramming computer system. Stimuli were presented in upper-case letters
(white on grey) on individual T V monitors under program control. Individual
stimulus presentation, response time (RT) recording and feedback were performed
by a program called LEXSYS (Hudson, Maarse and Bouwhuisen, Note 2).

Procedure
T h e subjects were tested in groups of one to four in a normally lit room, separated
from one another by screens. They sat in front of a monitor, at a comfortable
reading distance. They were told that pairs of letter strings were going to be
presented on the monitor, one string after the other, and that they had to decide,
as quickly and as accurately as possible, whether or not the second letter string of
each pair was a Dutch word. They were also told that the first letter string would
be either the word blank or any other word, and they were asked neither to respond
overtly to this string nor to ignore it. If the second string was a word they were
to press, with their right forefinger, the positive response key on the right-hand
side of the keyboard in front of them. If this string was not a word, they were to
'The choice of the 40 critical noun-pseudoword pairs was based on the results of a
post-hoc unprimed lexical-decision experiment in which all targets of the present sets of
materials were presented to 20 subjects (all different from those who had taken pan in the
current priming study, but taken from the same population) who classified them as words
or pseudowords. Prior to this unprimed lexical-decision experiment, the 80 nounpseudoword pairs of the priming study were randomly divided into two sets of 40 each.
The mean unprimed lexical-decision RTs to the pseudowords in these two sets of
noun-pseudoword pairs were 575 and 562 msec, with standard errors of 5.1 and 4.3 msec,
respecrively. The mean unprimed lexical-decision R T to the pseudoword targets in the 40
blunk-pseudoword pairs was 577msec. with a standard error of 4.9msec. On the basis of
these results, the former of the two sets of noun-pseudoword pairs was chosen as the aitical
set.
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press the negative response key on the left-hand side of the keyboard with their
left forefinger. During the instructions, the subjects were not informed about the
presence of associatively related prime-target pairs among the experimental
materials.
Prior to every first letter string of a pair (the prime), a fixation star appeared for
one second, slightly above and to the left of the place at which the prime would
appear. T h e prime replaced the fixation star immediately. Prime duration depended upon the particular SOA condition in which the subject participated.
There were three SOA conditions: 240, 540 and 1040msec. T h e prime was
presented for 200, 500 and 1000 msec, respectively, in these conditions. Following
prime offset and prior to the presentation of the second letter string (the target),
the screen was empty for 40 msec. Subsequently, the target appeared slightly below
the position where the prime had been and remained on the screen until the subject
pressed one of the two response keys. T h e choice of 240-msec as shortest SOA was
based on Neely’s (1977) finding that this SOA is too short for prime-induced
attentional processing to be effective. Latencies and errors were recorded on-line.
After every trial, either correct, slow or wrong appeared. Slow appeared whenever
a response was correct, but exceeded a preset 900-msec deadline. When the subject
failed to respond within 2,400 msec of target onset, the message loo lale was shown
and an error was recorded. When a subject had made three errors, the following
message was displayed: You are making too many errors;you have made three up to
m.This message was repeated and updated with every other further error. T h e
test materials were presented in ten blocks of 24 prime-target pairs each. After each
block the mean R T and the number of errors for that block were presented on the
screen. After a forced minimal rest of 10 sec the subject initiated the presentation
of a new block by pressing one of the response keys. Prior to the test materials,
the practice materials were presented in three blocks of 24 prime-target pairs each
and one last block of 14 pairs.

Results
Word- Targei Data
The data of the 0.25, 0.50 and 0.75 proportion conditions were analysed
in two 3 (prime type) by 3 (proportion) by 3 (SOA) ANOVAs, one for
subjects and one for items. Because in the 1.00 proportion condition no
unrelated prime-target pairs were presented, its data were analysed in two
separate 2 (prime type) by 3 (SOA) ANOVAs.
Table I presents the mean RTs, the subjects’ mean standard deviations
(collapsed across items) and the error rates for the groups of critical
word-target pairs in all 12 conditions formed by the three levels of the
factor SOA and the four levels of the factor proportion. Furthermore, for
each SOA by proportion condition, the facilitatory, inhibitory and overall
priming effects (facilitatory and inhibitory effects combined) are given in
this table. The facilitatory, inhibitory and overall priming effects are the
differences between RTs in the neutral and related, the unrelated and
neutral, and the unrelated and related conditions, respectively. All RTs
greater than 1,400msec (these occurred on less than 0Soh of the trials)
were excluded from the R T data and were scored as errors.
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Mean Response Times (in msec), Standard Deviations, and Error Rates (in Percentages) for the Groups of
Critical Word-Taraet Pairs in All SOA Ly Proportion Conditions

Table I
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Proportions 0.25. 0.50and 0.7'5
On the subject's mean R T s to the targets in the three critical groups of
word-target pairs of the nine SOA by proportion conditions that included
unrelated prime-target pairs, a 3 (prime type: related, neutral and unrelated) by 3 (SOA) by 3 (proportion: 0.25, 0.50 and 0.75) by 16 (subjects)
ANOVA was performed, treating prime type as a within-subjects factor
and SOA and proportion as between-subjects factors. Furthermore, a 3
(prime type) by 3 (SOA) by 3 (proportion) by 20 (items) ANOVA was run
on the item means collapsed across subjects, treating prime type as a
between-items factor and SOA and proportion as within-items factors.

Main Effects. In accordance with the literature on associative priming of
lexical decisions, the main effect of prime type was highly reliable on both
analyses [F,(2,270) = 298.32, p < 0.001; F,(2,57) = 46.47, p < 0.0011.
MinF' combining both F-values (Clark, 1973) was also significant [minF' (2, 75) = 40.21, p < 0.0011. T h e overall mean R T s were
475 msec for the related targets, 521 msec for the targets in the neutral
pairs, and 548 msec for the unrelated targets. Newman-Keuls tests showed
that all three differences between these prime-type means were statistically
reliable, on both the subject and the item analyses ( p < 0.01 in all cases).
Furthermore, Newman-Keuls tests on the prime-type means of all separate SOA by proportion conditions showed that the facilitatory and overall
priming effects in all these conditions were significant at the 0.05 level or
better on the subject and the item analyses, and that all but the two
14-msec inhibitory effects (see Table I) were significant on both analyses.
T h e main effect of SOA was also significant on both analyses
[Fs(2, 135) = 3.11, p < 0.05; F,(2, 114) = 52.16, p < 0.001; minF'(2, 150)
= 2.94, p = 0.051. T h e overall mean RTs to the targets in the three SOA
conditions of 240, 540 and 1040msec were, in order, 529, 503 and
512 msec. Newman-Keuls tests showed that on the subject analysis only
the 26-msec differencc between the 240- and 540-msec SOAs was statistically reliable (p ~ 0 . 0 5 whereas
)~
on the item analysis this difference, as
well as the 17-msec difference between the 240- and 1040-msec SOAs and
the 9-msec difference between the 540- and 1040-msec SOAs, were
significant at the 0.01 level. As will be seen below, this same effect of SOA
also occurred on the pseudoword-target data. It was also reported by Neely
(1976), although it was not statistically reliable on his word-target data.
Neely interpreted this effect in terms of Posner and Boies' (1971) primeencoding functions (see below).
T he main effect of proportion was only significant on the item analysis
[F,(2, 135) < 1; F,(2, 114) = 3.97, p < 0.051. T h e overall mean RTs to the
targets within the 0.25,0.50 and 0.75 proportion conditions were 516, 512
and 518 msec, respectively. A Newman-Keuls test performed on the
differences between these means on the item analysis showed that only the
6-msec difference between the 0.50 and 0.75 proportions was significant.
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Since this effect was relatively small and weak, and since it is unclear what
causes it, it will be ignored henceforth.
Inreraction Effects. T h e prediction that the proportion of related pairs
influences the amount of attention that is committed to prime-induced
attentional processing was supported by :he statistical reliability of the
interaction between prime type and proportion [F,(4,270) = 7.96,
p c 0.001; F,(4,114) = 12.78, p c 0.001; minF’(4,370) = 4.91, p c 0.011.
T h e mean RT s to the targets in the various prime type by proportion
conditions collapsed across SOAs are depicted in Figure 1.
A noteworthy aspect of the data shown in this figure is that the mean
RT s to targets in the neutral and unrelated pairs are both longer within
the 0.75 proportion condition than with proportions of 0.25 and 0.50,
whereas the mean R T to targets in the related pairs is shorter. This
observation was confirmed by The Newman-Keuls tests performed on the
relevant means of the subject and item analyses. With respect to the effect
of prime type, the Newman-Keuls tests showed that the facilitatory,
inhibitory and overall priming effects were significant for all three proportions (p < 0.01 in all cases). Collapsed across SOAs, the facilitatory effects
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Figure 1. Reaction times of correct responses to word targets as a function of
the proportion of related prime-target pairs, collapsed across SOAs.
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with proportions of 0.25 and 0.50 are about the same (40 and 36msec,
respectively), and both are considerably smaller than the one observed
with a proportion of 0.75 (64 msec). Th e inhibitory effects remain virtually
constant when varying proportion (21, 27 and 32 msec for the proportion
conditions 0.25, 0.50 and 0.75, respectively). A 2 (prime type) by 3 (SOA)
by 3 (proportion) by 16 (subjects) ANOVA, and a 2 by 3 by 3 by 20 (items)
ANOVA on the RTs to targets in the neutral and unrelated pairs only
confirmed the latter observation. On these analyses the prime type by
proportion interaction was indeed not significant [Fs(2, 135) = 1.26,
p > 0.10; F,(2,76) = 2.55, 0.5 < p < 0.101, indicating that the size of the
inhibitory effect is not affected by the factor proportion. However, the
same analyses performed on the data for related and neutral pairs,
excluding unrelated pairs, showed that the size of the facilitatory effect does
vary with proportion [F,(2, 135) = 9.05, p < 0.01; F,(2,76) = 12.02,
p < 0.01; minF’(2,206) = 5.16, p < 0.011.
T h e second interaction of importance, namely that between prime type
and SOA, was also significant on both analyses, indicating that the
effectivity of prime-induced attentional processing changes when SOA is
varied [Fs(4, 270) = 3.39, p < 0.05; F,(4, 114) = 5.16, p < 0.011. MinF’
just failed to reach significance [minF’(4,366) = 2.05, 0.05 < p < 0.101.
T h e mean RT s to the targets in the various prime type by SOA conditions
collapsed across proportions are depicted in Figure 2.
Collapsed across proportions, the facilitatory effects in the 240- and
540-msec SOA conditions are approximately the same (44 and 40 msec,
respectively) and both are smaller than the one observed at an SOA of
1040 msec (56 msec). In contrast, inhibition increases from 17 msec at an
SOA of 240 msec to 35 msec at an SOA of 540 msec, and it remains about
the same from there on (28msec in the 1040-msec SOA condition).
Collapsed across proportions, the overall priming effect increases gradually
over SOAs from 61 msec at an SOA of 240msec to 75msec at one of
540 msec, and to 84 msec at an SOA of 1040 msec. T h e mean R T s to the
targets in all three prime-type conditions tend to be shorter at an SOA of
540msec than at the other two SOAs (cf. Neely, 1976). Newman-Keuls
tests showed th;t the mean RTs to the targets in the neutral pairs were
significantly longer at SOAs of 240 and 1040msec than at an SOA of
540 msec, both on the subject and the item analysis (p < 0.01 in all cases).
Furthermore, the differences between the mean R T s to unrelated targets
in the SOA 240- and 540-msec conditions and between the mean R T s to
related targets at these two SOAs were also statistically reliable (p < 0.01
in all cases). With respect to the effect of prime type, the Newman-Keuls
tests showed that the facilitatory, inhibitory and overall priming effects
were significant in all three SOA conditions (p < 0.01 in all cases).
T h e third interaction that concerns us here, i.e. the one between prime
type, proportion and SOA, was only significant on the item analysis
[F,(8, 270) = 1.36, p > 0.10; Fi(8,228) = 2.42, p < 0.051. As can be seen in
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Figure 2. Reaction times of correct responses to word targets as a function of the
SOA of prime and target, collapsed across the proportion conditions 0.25,0.50 and
0.75.

Table I, changing SOA does not influence the priming effects to the same
amount in all proportion conditions. In the 0.25 proportion condition
hardly any changes in priming effects occur. This indicates that in this
condition the proportion of related pairs is too small for the subjects to be
engaged in prime-induced attentional processing, since otherwise the
augmented effectivity of this process over SOAs should have increased the
priming effects. From the slight changes in priming effects over SOAs in
the 0.50 proportion condition it appears that in this condition the subjects
start using the prime to anticipate the target. The changes in the 0.75
proportion condition strongly suggest the extensive use of the prime to
direct attention, and the increased effectivity of this process over SOAs.
Whereas changes in SOA affect the amount of priming differently in the
different proportion conditions, changing proportion appears to influence
the priming effects about equally in all SOA conditions, showing, for all
three SOAs, a sudden increase in the facilitatory and overall priming
effects with a growth in proportion from 0.50 to 0.75. But the effect of
proportion on the magnitude of priming is particularly strong in the
1040-msec SOA condition. The significance levels of the third-order
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interaction, however, only permit us to generalize these results over items.
T h e discrepancy between the reliability of these effects on the subject and
item analyses is very probably due to the fact that nine different groups
of subjects provided the data for the nine proportion by SOA conditions,
which, unfortunately, renders our design rather insensitive with respect to
the present interactions on the subject analysis. On the other hand,
repeated measures were taken of the same items in all different proportion
by SOA conditions.’

Proportion 1.00
A 2 (prime type: related and neutral) by 3 (SOA) by 16 (subjects) ANOVA
was performed on the subjects’ means for the groups of critical word-target
pairs in the 1.00 proportion conditions, treating prime type as a withinsubjects factor and SOA as a between-subjects factor. Also, a 2 (prime
type) by 3 (SOA) by 20 (items) ANOVA was run on the item means
collapsed across subjects, treating prime type as a between-items factor
and SOA as a within-items factor.

Main Eflects. T h e main effect of prime type was significant on both
analyses [F,(1,45) = 119.59, p < 0.001; F,(l,38) = 66.25, p < 0.001;
minF’(1,72) = 42.63, p < 0.0011. T h e overall mean RTs were 451 msec
for the related targets and 516 msec for the targets in the neutral condition.
That is, collapsed across SOAs, the facilitatory effect is about the same in
the 1.OO proportion condition (65 msec) as in the 0.75 proportion condition
(64msec).
T h e main effect of SOA was only significant on the item analysis [F,(2,
45) = 1.96, p > 0.10; F,(2, 76) = 28.51, p < 0.0011. T h e overall mean RTs
to the targets in the three SOA conditions of 240,540 and 1040 msec were,
in order, 506,476 and 468 msec. A Newman-Keuls test performed on the
differences between these means on the item analysis showed that both the
differences between the 240- and 540-msec SOAs and between the 240and 1040-msec SOAs (in order, 30 and 38 msec) were statistically reliable
( p <0.01 in both cases). T h e 8-msec difference between the 540- and
1040-msec SOA conditions was not significant.
Interaction Efleect. T h e interaction between prime type and SOA was
insignificant on both analyses [F,(2,45) < 1; F,(2,76) = 1.93, p > 0.101. In
order to see whether this result is consistent with the remaining proportion
conditions, in which the interaction between prime type and SOA was
w e chose this design with SOA and proportion as between-subjects variables, since pilot
studies had indicated that a design with within-subjects measures on one or both of these
variables faces the problem that priming effects are confounded with practice effects (a
subject who participates a second time in a lexical-decision experiment can respond over
100 msec faster than the first time) and with repetition effects that occur if the same target
is presented more than once.
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significant, but that were different from the present one in that thev
included unrelated prime-target pairs, we removed the RTs to the targets
in the unrelated pairs from the data sets of the 0.25, 0.50 and 0.75
proportion conditions and performed the same 2 (prime type) by 3 (SOA)
by 16 (subjects), and 2 by 3 by 20 (items) ANOVAs on each of them
separately. T h e interaction between prime type and SOA was only
significant on the analyses of the 0.75 proportion condition
[F,(2,45) = 3.70, p < 0.01; F,(2,76)= 5.14, p < 0.011. Thus, in only one
of the four proportion conditions does the facilitatory effect change
significantly over SOAs.
With respect to the error data, Table I shows that, on the whole, more
errors were made in the neutral condition than in the related condition, and
that most errors were made in the unrelated condition. Therefore, the
differences in RTs between these three types of word-target pairs were not
caused by a trade-off between speed and accuracy. Since few errors were
made on the word targets (2.69, overall), no ANOVA was performed on
them.

Pseudoword- Target Data
Table I1 presents the mean RTs of correct responses, the mean subjects’
standard deviations (collapsed across items), and the error rates (incorrect
responses and responses slower than 1,400 msec, combined) for the two
groups of critical pseudoword-target pairs in all 12 proportion by SOA
conditions. Also, for each of the proportion by SOA conditions the
Table I1
Mean Response Times (in msec), Standard Deviations and Error Rates (in
Percentages) for the Groups of Critical Pseudoword-Target pairs in All
SOA b y Prmortion Conditions

Prime type
Non-neutral
Proportion of
related pairs

Neutral

SOA

(msec) R T

SD ER R T SD ER

Priming
effect

~

0.25

240
540
1040

628
566
595

113
105
121

2.5
2.8
3.1

636
588
614

118
95
117

2.8
2.8
3.1

240
540
1040

570
575
579

103
102
111

3.4
2.3
2.8

594

113

4.1

0.50

604 114 3.9

240
540
1040

592
560
588

114
115
128

2.3

2.7

240

578
543
540

102
107
100

0.75

1.oo

540
1040

8
22
19

595

115

3.8

24
29
16

3.3

617
583
623

123
112
129

3.6
3.4
4.1

25
23
35

2.2
2.3
1.9

612
58 1
583

128
119
114

3.9
3.0
4.7

34
38
43
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priming effect (the difference between the two prime-type conditions) is
shown in this table.
On the subjects’ mean RTs to the 40 critical noun-pseudoword pairs and
the 40 blank-pseudoword pairs of the 12 proportion by SOA conditions
combined, a 2 (prime-type) by 4 (proportion) by 3 (SOA) by 16 (subjects)
ANOVA was performed, treating prime type as a within-subjects factor
and proportion and SOA as between-subjects factors. Also, a 2 by 4 by 3
by 40 (items) ANOVA was performed on the item means collapsed across
subjects, treating prime type as a between-items factor and proportion and
SOA as within-items factors.
Main Effects. T h e main effect of prime type was statistically reliable on
180) = 220.05, p < 0.01; F,( l, 78) = 13.13, p < 0.001;
both analyses [F,(1,
minF’(1,87) = 12.39, p = 0.001]. T h e overall mean R T to the targets in
the 40 critical noun-pseudoword pairs was 576 msec, and to those in the
40 blank-pseudoword pairs it was 603msec. Further analyses on the 12
separate SOA by proportion conditions showed that the difference between the two prime-type conditions was significant on the subject analysis
of all but one (SOA: 240, proportion: 0.25) of them, and that it was
significant on the item analysis of all but two of them (SOA: 240,
proportion: 0.25; SOA: 1040, proportion: 0.50).
T h e main effect of SOA was also significant [Fs(2, 180) = 4.12, p < 0.05;
Fi(2, 156) = 7 2 . 2 1 , ~< 0.001; minF’(2,200) = 3.90, p < 0.05). T h e overall
mean R T s for the SOAs of 240, 540 and 1040msec were 603, 575 and
590 msec, respectively. Again, the intermediate SOA produced the shortest RTs. Newman-Keuls tests showed that on the subject analysis only the
28-msec difference between the 240- and 540-msec SOA condition was
significant (p < 0.05). On the item analysis all three differences between
these means were statistically reliable (p < 0.01 in all cases).
T h e main effect of proportion was significant on both analyses
[F,(3,180) = 2.78, p < 0.05; F,(3,234) = 58.87, p < 0.001; minF’(3,197)
= 2.65, p < 0.051. T h e overall mean R T s for the proportion conditions of
0.25, 0.50, 0.75 and 1.00 were 605, 586, 594 and 573 msec, respectively.
Newman-Keuls tests showed that on the subject analysis only the 32-msec
difference between the 0.25 and 1.OO proportions was significant
(p < O.Ol), and that on the item analysis all differences between these
means were statistically reliable (p < 0.05 or better).
Interaction Effects. In the introduction to this paper it was argued that,
if the difference between the two pseudoword conditions is indeed caused
by an attentional, prime-induced process as described there, it should vary
with the proportion of related word-target pairs in the set of materials. T h e
relevant interaction on the pseudoword-target data, namely that between
prime type and proportion, was indeed statistically reliable [Fs(3, 180) =
7.01, p < 0.001; Fi(3,234) = 6.89, p < 0.001; minF’(3,407) = 3.48, p <
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0.051. Collapsed across SOAs, the differences between the neutral and
non-neutral pseudoword-target pairs were 16, 23, 28 and 38 msec for the
proportions 0.25, 0.50, 0.75 and 1.OO, respectively.

On the pseudoword data, the second-order interaction between prime
type and SOA [ F , ( 2 , 180) = 1.17, p > 0.10; F i ( 2 , 156) 11 and the thirdorder interaction between prime type, proportion and SOA
[Fs(6, 180) = I .02, p > 0.10; F,(6,468) = 1.39, p > 0.10] were not statistically reliable.
Downloaded by [UVA Universiteitsbibliotheek SZ] at 05:49 02 November 2017
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Summary and Discussion
Effectof Prime Type
The most solid finding of the experiment reported here was the “classical”
priming effect (Meyer and Schvaneveldt, 1971). In all nine proportion by
SOA conditions that included unrelated word-target pairs, lexical decisions to word targets associatively related to the word prime were made
faster (73 msec overall) than those to word targets following an unrelated
prime. In seven out of these nine conditions the inhibitory effect, that is,
the difference between the neutral and unrelated prime-type conditions,
was reliable. The facilitatory effect, i.e. the difference between the related
and neutral conditions, was reliable in all 12 proportion by SOA conditions.
As on the word-target pairs, the factor prime type also produced a
systematic effect on the pseudoword-target pairs. In 11 out of the 12
different proportion by SOA conditions the targets following a non-neutral
prime were responded to significantly faster than those preceded by the
neutral prime blank. Neely (1976, 1977) explained this difference in terms
of an attentional predict-and-match strategy (see Introduction). It is
interesting to note that the direction of the difference is quite the opposite
from what Posner and Snyder (1975a) originally expected. Because a
neutral prime, since it is repeated so often and presumably does not set off
attentional processing, demands less attention than a non-neutral prime,
thereby leaving more for the lexical decision to the target, Posner and
Snyder predicted longer RTs for targets following non-neutral primes.
However, they obtained data themselves (Posner and Snyder, 1975b) that
defy an interpretation of the above difference in terms of the limitedcapacity nature of attentional processing, and proposed a strategy similar
to Neely’s predict-and-match strategy in order to explain some of their
data from letter-matching and animal-name-classification experiments.

Eflecr of SOA
Both for the word-target data and the pseudoword-target data, the subjects
responded fastest in the 540-msec SOA condition and slowest in the
240-msec SOA condition (cf. Neely, 1976). The relatively fast responses
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to targets following prime onset after 540 msec are in accord with Posner
and Boies’ (1971) results. They suggested that the SOA functions reflect
the time necessary to encode the prime in a form that is optimal for
processing the second stimulus. According to this view, the relatively long
R T at an SOA of 240msec presumably indicates that at this SOA prime
processing was incomplete when the target arrived (see also Antos, 1979).
The slowing-down in the 1040-msec SOA condition map be the result of
relaxed attention.
In view of the principal questions of the present paper, the patterns of
interaction between the variables prime type, proportion and SOA concern
us more than the above main effects. T h e data largely confirm the
predictions that were enumerated at the end of the Introduction: (1) A
significant interaction was obtained between prime type and proportion;
(2) On the analyses of the data from the 0.25, 0.50 and 0.75 proportion
conditions (but not on those of the 1.OOproportion condition) a statistically
reliable interaction between the variables prime type and SOA was
obtained; (3) On the item analysis, a significant interaction was observed
between the variables prime type, proportion and SOA. These three
interactions will be successively discussed below. In the course of this
discussion, a detailed account will be presented of the contextual process
that was referred to in the Introduction as “post-lexical coherence
checking”.

Eflect of Proportion on the Magnitude of Priming
Figure 1 shows that the facilitatory effect of a related prime remains about
the same when the proportion of related pairs is changed from 0.25 to 0.50,
but that it increases abruptly with a change in proportion from 0.50 to
0.75. However, the inhibitory effect of an unrelated prime is not affected
by changing the proportion of related word-target pairs. These findings
extend the results of Tweedy et al. (1977; Tweedy and Lapinski, 198l),
who found that changing the proportion of related pairs influences the size
of the overall priming effect. It appears from the above data that only one
of the two components of this overall priming effect, namely, the facilitatory effect, varies with proportion manipulations. Tweedy and his
collaborators could not divide the overall priming effect in a facilitatory
and an inhibitory component, since they did not include a neutral
prime-type condition in their experiment.
Not only the facilitatory effect on related word-target pairs, but also that
on non-neutral pseudoword-target pairs is influenced by the proportion
manipulation. Collapsed across SOAs, the size of the priming effect on
pseudowords preceded by non-neutral primes increases concurrently with
the proportion of related word-target pairs in the set of experimental
materials. T he fact that the facilitatory effects on related word targets and
on pseudoword-targets preceded by non-neutral primes respond to pro-
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portion manipulations suggests that prime-induced attentional processing
augments with increasing proportions.
As shown in Figure 1, the neutral prime-type condition is equally
sensitive to the proportion manipulation as the related and unrelated
conditions are. Whereas responses to targets in the related condition are
speeded up with a proportion of 0.75, those in the unrelated and neutral
conditions are slowed down. It may be assumed that the subjects will not
have used the repeated, uninformative blank prime to direct attention to
the memory representations of certain words prior to target presentation.
Such processing would have slowed down target recognition in the neutral
condition. This suggests that the sensitivity of the neutral-prime condition
to the proportion of related pairs is caused in a processing stage that
follows target recognition. This post-lexical effect may be caused by a
process that generally appears to affect RTs to related and unrelated
prime-target pairs in primed lexical-decision experiments. Earlier we
called this process “post-lexical coherence checking”.

Post -Lexical Coherence Checking
West and Stanovich (1982) provided evidence that post-lexical processing may indeed affect RTs in primed lexical-decision experiments. In
two experiments they compared naming and lexical-decision responses to
word targets preceded by congruous, neutral and incongrous sentence
contexts. They called a sentence context congruous if it was completed by
the target into a semantically and syntactically appropriate sentence.
Incongruous combinations of sentence context and target word were
formed by repairing contexts and targets from congruous sentences such
that the targets in the newly formed sentences were very unlikely and
presumably often semantically inappropriate completions of the preceding
sentence fragment. As context in the neutral condition they always
presented the sentence fragment: They said it was the .... West and
Stanovich found that, relative to the neutral condition, the lexical-decision
task, but not the naming task, displayed inhibition from an incongruous
sentence context. They consulted Forster’s (1 979) language-processing
system to illustrate how this inhibition might have come about. This
system contains three subsystems: a lexical processor that is concerned
with the access of lexical representations of the presented words, a
syntactic processor that assigns syntactic structure to the presented
materials, and a message processor that assigns meaning to the syntactic
structures. A decision-makiliy mechanism accesses the output of all three
subsystems of the language processor. In lexical-decision experiments, the
latter mechanism is also in charge of the translation of the word recognition
of the target into a yes response. West and Stanovich (1982) argued that
the inhibition in the lexical-decision task of word targets incongruous with
the sentence context may be caused by the decision-making mechanism
receiving conflicting information from the three subsystems before the
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appropriate yes decision has been selected. If and when the lexical
processor has recognized the target as a word, but the yes decision has not
been made yet, the message processor may note the incongruence between
sentence context and target word, and it may send out a no response. This
output from the message processor may bias the decision maker towards
a no decision. In order to arrive at the appropriate response, this bias must
be overcome. Consequently, correct ye5 responses to targets following
incongruous sentence contexts will be relatively slow. In other words, an
incongruous sentence context lengthens the post-lexical response-selection
stage as compared to the duration of this stage in the neutral context
condition. Similarly, a congruous context should shorten this post-lexical
stage, h c e a yes output from the message processor, if it arrives before
the translation of the word recognition of the target into a ye5 decision has
been completed, should bias the decision-maker towards the correct ye5
decision. According to West and Stanovich, this post-lexical influence on
response selection in primed lexical decision is due to the fact that subjects
are not familiar with translating word recognition into yes decisions.
Consequently, the response-selection stage is relatively long, and this
makes it susceptible to influences from outside. T h e finding that in their
experiments incongruous sentence contexts did not slow down target
processing when naming time rather than lexical-decision time was the
dependent variable was attributed to the fact that the connection between
word recognition and the naming response is much more straightforward
and can therefore be made quickly. Thus, the output from the message
processor becomes available only after the naming response has already
been selected, and, consequently, it cannot influence the duration of the
post-lexical processing stage.
Obviously, the lexical processor of Forster’s (1 979) language-processing
system also operates in primed lexical-decision experiments in which
words instead of incomplete sentences are presented as primes. But it is
likely that the message processor of this system is also active in the latter
type of experiment, searching for a meaningful+.g.
associativerelationship between the two words presented as prime and target.
An indication from our own data (de Groot et al., 1982) for such a
post-lexical effect in lexical-decisiorr experiments in which single words are
used as primes was the finding that word targets unrelated to the
preceding word prime were inhibited, even though none of the targets in
the set of materials was in any sense related to the prime. T h e absence of
related word pairs must have discouraged the subjects from prime-induced
attentional processing, the process that was mentioned before as another
source of inhibition for unrelated word targets. Further evidence for a
post-lexical effect in word-prime lexical-decision experiments came from
a study in which we compared, as West and Stanovich had done for
sentence-prime experiments, lexical-decision responses and naming responses to the same word targets (de Groot, Note 3). In that experiment,

Downloaded by [UVA Universiteitsbibliotheek SZ] at 05:49 02 November 2017

Influencing Priming Effects

273

larger priming effects were obtained with lexical decision than with word
naming, and we attributed this to post-lexical effects in lexical decision.
Let us now resume the discussion on the effect of proportion on R T s
in the neutral prime-type condition, which led us to the above account of
post-lexical coherence checking. It was argued there that the slowing down
of targets in the neutral prime-target pairs in the 0.75 proportion condition
must have occurred in a post-lexical processing stage. In terms of Forster’s
language-processing system, this effect could be explained by assuming
that the decision-making mechanism responds to proportion manipulations: T h e strong expectation of related pairs in the 0.75 proportion
condition may cause the decision maker to interpret all occasions on which
it does not receive a ye5 bias from the semantic processor as information
favouring a no response. On neutral trials as well as on unrelated trials, no
yes bias will be transmitted by the message processor, since the targets
preceded by the blank prime were chosen such that none of them was
related to the word blank. Therefore, as on unrelated trials, the decisionmaker will be biased towards a no response on neutral trials. This no bias
will slow down yes responses to word targets following the blank prime.3
Note that the post-lexical inhibition on neutral word-target trials in the
0.75 proportion condition may be responsible for the above finding, that,
in contrast to what would be expected from augmented prime-induced
attentional processing, the inhibitory effect of an unrelated prime does not
grow concurrently with increasing proportions: If the neutral condition
(from which the inhibition is measured) had not responded post-lexically
to proportion manipulations, the slowing-down of responses to unrelated
targets in the 0.75 proportion condition would have been accompanied by
an increase of inhibition. In other words, the post-lexical effect on neutral
trials may have cancelled an increase of inhibition in the 0.75 proportion
condition. Of course, if this argument is valid, the growth of the facilitatory
effect over proportions will be overe~timated.~
’The most parsimonious interpretation of how the message processor handles neutral
prime-target pairs is that it treats them as any other pair of word prime and word target,
searching for a meaningful relationship between prime and target. In the case of neutral
pairs, no such relationship will be found. The eventual outcome of the search will therefore
be negative, and a no output will be transmined. However, it is assumed that on trials
with an uninformative neutral prime, the message processor is less alert than on those with
an interesting new word as prime, and that, consequently, the unrelatedness between the
words in the neutral pairs will be discovered too late for the M bins to be transmitted in
time to influence the duration of response leai ion. Also, the connotation of “nothingness”
in the word blank may reduce the activity of the message processor.
‘It is noteworthy that the RTs to targets in the neutral condition decrease again with
a proportion of 1.00. It is plausible that, overall, this proportion condition produces faster
responses than the remaining proportion conditions, because the removal of unrelated word
pairs from the set of materials probably simplifies processing in general. If this assumption
is correct, the decrease in processing time for related targets in the 1.00 proportion
condition may be due to the same processing simplification rather than to a further increase
of the amount of prime-induced attentional processing engendered by the subjects.
E P (A; 3612-F
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Effect o j SOA on the Magnitude of Priming

The significance of the interaction between SOA and prime type on the
RTs to related, neutral and unrelated pairs of the 0.25, 0.50 and 0.7.5
proportion conditions combined indicates that prime-induced attentional
processing becomes more effective, the longer the SOA of prime and target
is. However, further analyses suggested that only the overall priming effect
increases over SOAs. For instance, the analyses on related and neutral
pairs showed that the facilitatory effect of a related prime only varied with
SOA in one of the four proportion conditions, namely the 0.75 condition.
In fact, as can be seen from Table I, this is the proportion condition in
which facilitation develops rather capriciously over SOAs. All in all, the
effect of SOA on the magnitude of priming appears not to be very robust,
and one might be tempted to conclude from the data that prime-induced
attentional processing is already about fully effective with an SOA of
240 msec. However, an experiment will be reported below, suggesting that
this is not the case.
Combined Eflects of Proportion and SOA on the Magnitude of Priming

The significance of the third-order interaction between prime type,
proportion and SOA on the item analysis of the 0.25, 0.50 and 0.75
proportion conditions combined showed that the influence of SOA on the
amount of priming depends upon the proportion of related prime-target
pairs in the set of materials. However, further analyses indicated that only
the growth over SOAs of the overall priming effect, but not of the
inhibitory and facilitatory effects, varies across proportion conditions
(from no growth in the 0.25 proportion condition to a 49-msec growth with
a proportion of 0.75). The second prediction that was made with respect
to the interaction between the above three variables-namely, that the
influence of the proportion manipulation on the amount of priming should
depend upon the SOA of prime and target-was not supported by the data:
an' effect of proportion was present at all three SOAs, although a slight
tendency could be observed for this effect to become larger with longer
SOAs.
The above account of post-lexical coherence checking provides an
explanation for the relatively weak interdependence between SOA and
proportion on the magnitude of priming. It appears that the effects of this
process have confounded those of prime-induced attentional processing.
In a recent experiment (de Groot, Note 3) we compared the RTs to the
targets in the (related and neutral) word-target pairs from the present 1.OO
proportion condition with newly collected naming responses to targets in
the same word-target pairs under the same proportion condition. In the
naming task only word-target trials were presented to the subjects. In
contrast to the lexical-decision task, which already showed a large facilitatory effect at the shortest SOA, the naming task produced very little
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facilitation at 240-msec SOA. Also, unlike with lexical decision, a clear
growth of facilitation over SOAs was obtained in the naming task (the
facilitatory effects were 15, 31 and 66 msec with SOAs of 240, 540 and
1040 msec, respectively). We interpreted the differential results of the two
tasks in terms of post-lexical coherence checking, being effective in lexical
decision but not in naming. Since the effect of automatic spreading
activation decreases between SOAs of 240 and 1040 msec (Neely, 1977),
and post-lexical coherence checking is ineffective in naming, the growth
of the facilitatory effect over SOAs in the latter task must be attributed to
increased effectivity of the third contextual process, that is, prime-induced
attentional processing. Contrary to what is suggested by the lexicaldecision data, it must therefore be concluded that at an SOA of 240 msec
this process is far from being fully effective (cf. Neely, 1977).
That nevertheless, even when the proportion of related pairs is high and,
therefore, the subject will presumably use the prime to direct attention, no
clear growth of facilitation over SOAs is observed in the lexical-decision
task may be due to overshadowing of such growth by the (larger) effects
of post-lexical coherence checking. It is likely that the latter process is
much less sensitive to SOA manipulations than is prime-induced attentional processing, and that it is as effective at 240-msec SOA as it is at the
longer SOAs: T h e message processor only exerts its influence on the
response-selection stage subsequent to the word recognition of the target,
when the time between prime onset and target onset, however long, has
already elapsed. As set forth above, post-lexical coherence checking is not
effective in naming, since the output from the message processor comes too
late to affect response selection. Consequently, the growth of facilitation
over SOAs that is expected under appropriate proportion conditions can
become visible.'
If prime-induced attentional processing is indeed far from fully effective
at an SOA of 240msec, this process is unlikely to underlie the present

'An alternative interpretation for the absence of a clear growth of the facilitatory effect
over SOAs in the lexical-decision task may be that there was simply not enough
prime-induced attentional processing going on in that task. If, indeed, the growth of
facilitation over SOAs indicates increased effectivity of prime-induced attentional processing, its slope will vary with the amount of prime-induced attentional processing
engendered by the subjects. Due to the absence of pseudoword-target trials in the naming
task, the predictability of the target in that task was larger than in the lexical-decision task.
Therefore, there may have been more prime-induced attentional processing with naming.
resulting in a significant growth of the facilitatory effect of this process over SOAs. The
remaining differences between the two tasks-namely the fact that, overall, facilitation is
larger with lexical decision than with naming and that only in the lexical decision task is
a large facilitatory effect observed with an SOA as shon as 240 msec-can still be attributed
to post-lexical coherence checking being effective in lexical decision but not in naming.
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effect of proportion at this short SOA. Since it is hard to see how an
automatic process such as automatic spreading activation could respond to
varying the proportion of related pairs, we must infer that post-lexical
coherence checking is sensitive to this manipulation. In discussing the
slowing-down of responses to targets preceded by the neutral prime in the
0.75 proportion condition (see Figure l), we reached the same conclusion.
In other words, in primed lexical-decision experiments there appear to
operate two contextual processes that respond to proportion manipulations, viz., prime-induced attentional processing (cf. Tweedy et al., 1977;
Tweedy and Lapinski, 1981)and post-lexical coherence checking; only the
latter is effective with very short SOAs. Furthermore, the ineffectivity of
prime-induced attentional processing at an SOA of 240 msec indicates that
the inhibition observed in that condition is due to post-lexical coherence
checking. All in all, the present assumption of post-lexical effects in lexical
decision suggests that the naming task, in which post-lexical coherence
checking does not confound the effects of prime-induced attentional
processing, might have been more appropriate to test the interdependence
between SOA and proportion on priming effects.
Logically, lexical decision to a word target does not require post-lexical
checking of coherence between prime word and target word. That such
processing is nevertheless enacted does not come as a surprise, since
ordinary language comprehension in general, and reading in particular,
continuously require this type of activity; it must be difficult for language
users in a laboratory setting to suppress their habit of trying to relate
contiguous words. In fact, it has been argued that of the three contextual
processes that, under appropriate circumstances, operate in word-prime
lexical-decision experiments, only post-lexical coherence checking plays a
significant role in fluent reading outside the laboratory (see Henderson,
1982, and Mitchell, 1982, for a review of the relevant literature). Automatic spreading activation will hardly affect word processing under natural
reading circumstances, since associated words seldom occur in such close
contiguity in texts that excitation spreading from the memory representation of a recognized word is not already dissipated by the time an associate
is presented. Also, a number of studies on the effects of prior sentenceand prose fragments on subsequent visual word processing (e.g. Fischler
and Bloom, 1979, 1980; Mitchell and Green, 1978, Note 4) suggest that
in fluent reading, bottom-up word recognition usually comes about too fast
to be influenced by slowly acting predictive strategies such as primeinduced attentional processing. Only if bottom-up processing is slowed
down or postponed as a result of poor visual quality or delayed
presentation of the word to be recognized may context affect its recognition.
It appears then that a process that could be regarded as an artifact of
primed lexical decision conveniently bridges the gap between word-prime
lexical-decision experiments and natural language comprehension.
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APPENDIX A
Positive Prime-Target Pairs: Related Pairs
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Dutch

English

Prime

Target

1 antwoord
2 bakker
3 slager
4 kraan
5 kluif
6 snavel

vraag
brood
vlees
water
hond
vagel
bloem
paard
schoen
nacht
deur

7 vaas
8 veulen
9 veter
10 dag
11 klink
12 maan
13 venster
14 merg
15 kapstok
16 pijl
17 donder
18 vork
19 kalf
20 deksel

zon
raam
been
jas
boog
bliksem
mes
koe
Pan

Prime
answer
baker
butcher
tap
bone
beak
vase
foal
shoelace
day
latch
moon
window
marrow
hall-stand
arrow
thunder
fork
calf
lid

Target

Association'
frequency

question
bread
meat
water
dog
bird
flower
horse
shoe
night
door
sun
window
bone
coat

79
72
79
62

53
53
85

64
94
60
75
54
58
54
74
66
52
51
74
55

bow
lightning
knife
cow
pan

X

65.7

S D 12.6
'association frequency in percentages.
frequency per 600,OOO words.

'1Pnguage

Language'
frequency
320
31
41
193
57
102
64
54
34
139
166
49
83

90
31

12
7
11
5
16
75.3
78.4
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Positive Prime-Target Pairs: Neutral Pairs
Dutch
Prime

Target

1 blanco
2 blanco

werk
gras
steen
avond
reis
gezin
leger
paus
adres
middel
geld
vis
krant
hart
gat
doos
inbraak
bad
das
kip

3 blanco
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English

4 blanco

5 blanco
6 blanco
7 blanco
8 blanco
9 blanco
10 blanco
11 blanco
12 blanco
13 blanco
14 blanco
15 blanco
16 blanco
17 blanco
I8 blanco
19 blanco
20 blanco

Prime
blank
blank
blank
blank
blank
blank
blank
blank
blank
blank
blank
blank
blank
blank
blank
blank
blank
blank
blank
blank

Target
work
grass
stone
evening
journey
family
army
Pope
address
means
money
fish
newspaper
heart
hole

box
burglary
bath
scarf
chicken

Language
frequency
349
23
43
178
55
106
64
53
35
133
159
42
85
97
34
12
7
11
8
19

x

75.7

SD 81.8

Positive Prime- Target Pairs: Unrelated Pairs
Dutch
Prime
1 karper
2 kei

3 haan
4 kwast

5 lam
web
zoon
zwijn
rozijn
10 dame
11 meisje
12 peer
13 haver
14 peper
15 teen
16 vlam
17 mantel
18 wiek
19 gesp
20 zus
6
7
8
9

English
Target

week
bord
trein
rnaand
neus
tafel
grens
vrede
kerel
brief
lucht
bOS

vriend
les
rook
mond
afgrond
Pel
wol
rat

Prime
carp
boulder
cock
brush
lamb
web
son
hog
raisin
lady
girl
pear
oats
pepper
toe
flame
coat
sail
buckle
sister

Target
week
plate
train
month
nose
table
frontier
peace
fellow
letter
air
wood
friend
lesson
smoke
mouth
abyss
=P
WOO1

rat

Lw3we
frequency
308
28
44
209
52
106
61
55
35
175
83

46
123
27
12
%

8
13
6
16

X 75.2
SD 78.0

