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Strategic factors in a lexical-decision
task: Evidence for automatic and

attention-driven processes

KEN den HEYER, KEVIN BRIAND, and GARY L, DANNENBRING
St. Francis Xavier University, Antigonish, Nova Scotia

The present study examined strategic factors in a semantic-priming, lexical-decision task.
The first experiment demonstrated that the greater the proportion of related word-word pairs
to unrelated word-word pairs, the greater the amount of facilitation, a result which is consistent
with others reported in the literature. The second experiment demonstrated that this strategic
factor apparently requires that sufficient time (at least several hundred milliseconds) be avail
able for the processing of the priming word, and thus is probably caused by attention-driven
processes. The third experiment replicated and extended the results of the first two studies by
demonstrating that prime-target stimulus onset asynchrony is an important limiting factor in
determining whether such proportion-inducedstrategic factors are involved in word-recognition
processes, even when no other aspect or variable of the procedure changes. The results are dis
cussed in the context of Posner and Snyder's (1975a) two-processmodelof wordrecognition.

Recent work in the area of word recognition has
generated support for the notion that two different
kinds of processes can operate in word identification:
namely, processing that can be considered automatic
and processing that can be considered intentional, or
attention driven (Neely, 1977;Posner& Snyder, 1975a,
1975b). Some of the support for such a two-process
model has come from investigations in which the ef
fect of context on lexical decisions is studied. In such
studies (e.g., Meyer & Schvaneveldt, 1971), subjects
typically must decide whether a letter string is a word
or a nonword. The usual finding is that "yes" de
cisions are facilitated if the target item is preceded by
a related word (e.g., doctor-nurse) as compared with
an unrelated word (e.g., lamp-nurse). A common
explanation for this facilitation, or priming, effect is
that the processing of the first item, or prime, acti
vates representations of semantically related items,
which in turn facilitates the encoding of a second
word if it is related to the prime (Collins & Loftus,
1975; Posner & Snyder, 1975a). Although some re
searchers have argued that priming can be better ac
counted for by mechanisms other than spreading ac
tivation (Becker, 1979, 1980; Schvaneveldt &
McDonald, 1981), considerable support exists in the
literature for the spreading-activation notion, es
pecially in the context of Posner and Snyder's (1975a)
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two-process model (Fischler, 1977; Fischler &
Goodman, 1978; Foss, Cirilo, & Blank, 1979; Neely,
1976, 1977; Neill, 1979; Stanovich & West, 1979,
1981).

A recent trend in this research has been to inves
tigate the possible role of strategic factors in per
forming these tasks (see Coltheart, 1978, for a gen
eral review of research on strategic factors in lexical
access). A study by Tweedy, Lapinski, and
Schvaneveldt (1977) suggested that strategic compo
nents play a large role in semantic priming. These
investigators found that the amount of priming de
pended on the proportion of related pairs in a lexical
decision task. The number of related items, as a pro
portion of word-word pairs, correlated positively
with the amount of facilitation. Thus, subjects were
somehow able to take advantage of the fact that
many word-word pairs were related in order to facil
itate their lexical decisions. Subsequently, Tweedy
and Lapinski (1981) were able to demonstrate that
this strategic component could vary within a testing
session. The process of a subject's implementing a
strategic component was clearly demonstrated, be
cause the amount of facilitation depended on the ten
dency for a subject to see more or fewer related pairs
of items as the testing session proceeded.

Together, the studies by Tweedy and Lapinski
(1981) and Tweedy, Lapinski, and Schvaneveldt
(1977) argue for the importance of a strategic com
ponent in semantic priming. However, neither report
actually specifies whether this strategic factor is an
automatic or an attention-driven process. Presum
ably, attention-driven facilitation requires consid
erably more processing time than does automatic
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spreading activation (Neely, 1977; Posner & Snyder,
1975a); thus, if only a brief time elapses between prime
and target items, attention-driven processes do not
have sufficient time to occur, and the effects of auto
matic processes alone should be observed. Neely
(1977) demonstrated that at prime-target stimulus
onset asynchronies (SOAs) of greater than 250 msec,
contextual facilitation occurred when the prime was
related to the target, and inhibition occurred when
there was an unexpected shift in the prime-target
relationship. Inhibitory effects, however, did not
occur at SOAs as short as 250 msec, whereas facil
itation can be demonstrated even when the interval
between prime and target is as short as 40 msec
(Fischler & Goodman, 1978). All of these results are
consistent with the two-process theory of Posner and
Snyder (1975a).

The studies by Tweedy and Lapinski (1981) and
Tweedy, Lapinski, and Schvaneveldt (1977) used a
procedure in which the subjects were required to make
two lexical decisions per trial: one for the prime and
one for the target. The target was not presented until
100 msec after completion of the response to the
prime. It is apparent that both fast, automatic and
slow, attention-driven factors were free to operate
in such a procedure, since the time duration between
the presentation of the letter-string pairs was at least
500 msec, and probably much more. One might ask
whether the strategic component hypothesized by
Tweedy and Lapinski (1981) could still be effective
if very short interstimulus intervals were used. Find
ing it to be ineffective would demonstrate another
difference between automatic and attention-driven
processes and would provide additional support for
a two-factor theory of word recognition.

The present research first attempted to replicate
the results of Tweedy et al. (1977) in order to establish
that such a strategic factor is a reliable phenomenon
when different stimuli, or at least independently
chosen stimuli, and different subjects are used (see
Clark, 1973, and Wike & Church, 1976). Two sub
sequent experiments then examined the effect of lim
iting controlled, attention-driven factors by using a
short SOA between prime and target.

EXPERIMENT 1

Method
Subjects. Forty-eight students were recruited from St. Francis

Xavier University. The subjects were paid for their participation
in the experiment.

Apparatus. Sixty-four pairs of related words were selected from
norms supplied by Battig and Montague (1%9) and Palermo and
Jenkins (1964). These 64 pairs were so arranged as to create 56
related pairs and 8 unrelated pairs for the high-proportion (H)
condition, 32 related and 32 unrelated pairs for the medium
proportion (M) condition, and 8 related pairs and 56 unrelated
pairs for the low-proportion (L) condition. These three different
sets were arbitrarily created by re-pairing associative pairs, with
different pairings occurring for each subject. In addition, 64 other

words were selected from the norms mentioned above. These were
used as targets and primes in the 32 word-nonword and 32 nonword
word pairs. A further 96 words were selected from the norms to
create nonwords by randomly changing one letter in each syllable.
These were used in 80 pairs of letter strings containing 32 nonword
word pairs, 32 word-nonword pairs, and 16 nonword-nonword
pairs. Thus, a complete stimulus set consisted of 64 word-word
pairs, 32 nonword-word pairs, 32 word-nonword pairs, and 16
nonword-nonword pairs, for a total of 144 pairs of items. The
three different stimulus sets used differed only with respect to
the proportion of related word-word pairs. The apparatus for
stimulus presentation consisted of the Radio Shack TRS-80
Model I microcomputer system. Only uppercase letters were used
in the stimuli.

Procedure. In accord with the procedure used by Tweedy et al.
(1977), the three different stimulus sets were used with three dif
ferent groups of subjects (16 subjects in each group). Each trial
began with a 200-msec warning signal consisting of a row of as
terisks, which was then replaced by the prime. The subject then
made a lexical decision in response to the prime. When the re
sponse was made, the prime was replaced by a row of asterisks
for 500 msec; the target was then presented immediately below
the row of asterisks. After response (lexical decision) to the target,
the screen was cleared, the next trial number was displayed in the
upper left-hand corner of the screen, and after approximately
500 msec, the next trial began.

All 144 pairs of items were administered in a random sequence,
and each subject received a unique random sequence. If a subject
made an error on either the prime or the target, the pair of items
was returned to the yet-to-be presented items. Thus, after com
pletion of the experimental session, each subject had responded
correctly to all 288 items in the 144pairs.

All subjects received a minimum of 15 practice trials. The sub
jects received no information with respect to the proportion of
related-pairs manipulation or even to the fact that they would
see related pairs. Responses were made by pressing one of two keys
on the TRS-80 keyboard. Each subject used his or her preferred
hand for the "yes, it is a word" decision.

Results
The standard deviation of reaction times (RTs)

to word targets was calculated for each subject. RTs
to the targets in the word-word conditions that were
more than 1.96 standard deviations away from the
overall mean RT to word targets (for the subject)
were deleted. Mean RTs, percent errors to targets,
and percent of trials deleted as too extreme are given
in Table 1. Mean RTs were calculated for the related
and unrelated word-word conditions for each subject
and are shown in Figure 1. These means were then
analyzed by a 3 (stimulus set or proportion) X 2
(related-unrelated) analysis of variance. Significant
effects were obtained for the related-unrelated factor
[F(1 ,45) = 54.42, P < .001] and the stimulus set x
related-unrelated interaction [F(2,45) = 7.32, P <
.01]. As can be seen in Figure 1, responses for related
targets were faster than for unrelated targets (the
basic priming effect), and the amount of priming de
creased as the proportion of related pairs decreased.
Error rates for word targets were low (less than 3010)
and gave no indication of being related to any vari
able of interest (see Table 1).

A linear-regression equation for the average
amount of facilitation for each of the three stimulus
sets was calculated (Tweedy et al., 1977). The equa-
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Table 1
Mean Reaction Times (in Milliseconds), Percent Errors, and Percent Thrown Out in

Experiment 1 Conditions

W-WR W-WU NW-W W-NW NW-NW

Proportion RT PE PTO RT PE PTO RT PE PTO RT PE PTO RT PE PTO

Low 525 1.92 3.91 553 1.92 5.02 616 2.34 5.66 848 9.77 5.66 810 3.91 5.86
Medium 535 1.42 3.32 559 1.70 5.47 604 3.13 7.03 772 23.44 4.10 728 13.54 7.42
High 499 0.96 3.01 569 6.73 7.81 579 2.68 6.64 709 4.46 3.71 705 6.25 7.81

Note- W-WR = word-word, related; W-WU = word-word, unrelated; NW-W =nonword-word; W-NW =word-nonword; NW-NW =non
word-nonword; PE =percent error; PTO =percent thrown out.

Figare 1. Mean RTs for related and unrelated words in Experi
ments 1 and 2 as a function of the proportion of related word
word pairs.

tion is: facilitation (in msec) = 13+56.00p, where
p is the proportion of related items in the three stim
ulus sets (p= .125, .5, and .875 for the L, M, and H
stimulus sets, respectively). Although the intercept
differs from that reported by Tweedy et al. (1977)
(26 msec) , the slopes are almost identical (56 and
57.36, respectively).

Further regression equations were calculated for
mean RTs for the related and unrelated word-word
conditions as a function of proportion in the three
stimulus sets. These functions are: RT (related) (in
msec) = 537 - 34.67p and RT (unrelated) (in msec)
= 550 + 21.33p.
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Method
Subjects. Forty-eight students were recruited from St. Francis

Xavier University. The subjects were paid for their participation.
None of the subjects in this experiment had participated in the
previous experiment.

Procedure. The apparatus, stimuli, and procedure were identi
cal to those of Experiment 1, with the following exceptions. First,
the subjects made only one lexical decision (this, to the target)
per trial. Second, the prime was presented, and 75 msec later the
target was presented below the prime, which remained in view.
The subjects were instructed to respond to the target as quickly
as possible. Third, on random occasions, but, on the average,
on every 10th trial, the subjects were asked if the prime was or
was not a word. It should also be noted that because both the
prime and the target were cleared from the screen after the sub
ject's decision about the target had been made, the prime was no
longer in viewwhen this random check was made.

EXPERIMENT 2

Results
Mean RTs were calculated as described in Experi

ment 1, and extreme trials were deleted (see Table 2).
Once again the means for each subject for the word
word trials were analyzed by a 3 (stimulus set) X 2
(related-unrelated) analysis of variance. These results

Again, these results are similar to those of Tweedy
et al. (1977). The functions they obtained were: RT
(related) (in msec) = 489 - 45.36p and RT (unrelated)
(in msec) = 515+ 12.00p.

Discussion
The results of the present experiment demonstrate

a clear relationship between the proportion of related
items pairs and the amount of facilitation. As Tweedy
et al. (1977) suggested, "Contextual effects are at
least partially produced by the observer's increased
ability to take advantage of the predictability of the
stimulus sequence when it contains frequent instances
of semantically related word pairs" (p. 88).

The question we next wished to address was whether
this strategic factor operates quickly in a priming
trial or whether it operates more slowly, in line with
an attention-driven process, such as postulated by
Posner and Snyder (1975a). Experiment 2 addressed
this question by limiting the amount of processing
time for the prime.

Exp.l
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Table 2
MeanReaction Times (in Milliseconds), Percent Errors, and Percent Thrown Out in

Experiment 2 Conditions

W-WR w-wu NW-W W-NW NW-NW

Proportion RT PE PTO RT PE PTO RT PE PTO RT PE PTO RT PE PTO

Low 706 0.00 6.25 742 3.08 5.13 801 3.13 5.47 955 18.36 5.27 895 16.41 5.86
Medium 754 2.84 2.34 805 4.55 4.49 856 2.08 6.44 1096 5.73 5.08 1111 7.29 4.69
High 804 1.79 2.57 834 6.25 6.25 921 3.13 7.42 1152 15.23 4.88 1121 5.47 5.08

Note- W-WR = word-word, related; W-WU = word-word, unrelated; NW-W =nonword-word; WNW = word-nonword; NW-NW =non-
word-nonword; PE = percent error; PTO = percent thrown out. Accuracy in prime identification: Low = 14.8; Medium = 7.28;
High = 16.22.

can be seen in Figure 1. Only the related-unrelated
variable proved to be significant [F(1 ,45)= 14.69,
P < .01]. There was no evidence of any effect due to
stimulus set or proportion. Although this latter trend
appears obvious in Figure 1, it was in fact far from
significant [F(2,45) < 1]. The critical interaction be
tween proportion and relatedness was also far from
significant [F(2,45)= 0.399]. Additionally, percent
error and trials deleted were similarly analyzed. Both
the percent error and the percent trials deleted were
larger for the unrelated word-word condition than
for the related word-word condition [F(1 ,45)= 6.10,
p < .05, and F(I,45)=5.70, p < .05, respectively].
More importantly, there was no interaction between
proportion and prime type for either the error or the
trials-deleted data [F(2,5)= 0.26 and F(2,45) = 1.02,
respectively] .

The RT data of Experiment 2 were combined with
those of Experiment 1 in a three-factor analysis of
variance in which the factors were experiment or
task, stimulus set, and related-unrelated word pairs.
Main effects of experiment [F(l,90)=44.77, p < .eX>1]
and related-unrelatedness [F(I,90) =47.48, p < .001]
proved to be significant. The three-way interaction
was also significant [F(2,90)=3.13, p < .05], again
indicating the difference between the results of Ex
periments 1 and 2.

Discussion
Unlike those of Experiment 1, the results of Ex

periment 2 failed to demonstrate any effect of pro
portion of related items within a stimulus set on
amount of priming. Despite problems in asserting
the null hypothesis, it appears likely that the strategic
factor the subjects used in Experiment 1 did not op
erate, or at least operated ineffectively, in Experi
ment2.

There are two possible explanations for why this
effect of proportion failed to interact with semantic
priming in Experiment 2. Because the prime duration
preceding target presentation was short and because
the subjects did not have to respond to the prime (at
least on 90070 of the trials), the subjects may not have
been sensitive to the proportion of related pairs
manipulation. In other words, since there was both

less opportunity and less need to process the prime,
the subjects may not have become aware, either ex
plicitly or implicitly, that there was, or was not, a
preponderance of related word-word pairs. Thus,
one might not expect an interaction between the pro
portion manipulation and facilitation. Two factors
argue against this interpretation. One would expect
less priming in Experiment 2 than in Experiment 1
if the prime was not processed or its processing ex
tent diminished. Although the average amount of
priming was slightly less in Experiment 2 (35 msec
vs. 40.7 msec), the difference was not significant.
A second fact that argues against the diminished
prime-processing hypothesis is the relatively low
error rate in Experiment 2 when the subjects were
asked whether or not the prime was a word (12.8%).
Obviously, then, the subjects did process the prime.

The second possible explanation of why the pro
portion manipulation had no effect stems not from
the fact that the subjects did not "notice" the pro
portion of related pairs, but, rather, from the pos
sibility that the strategic factor induced by a prepon
derance of related word-word pairs did not have time
to operate within the time constraints of the trial
presentation. That is to say, the strategic factor op
erating in Experiment 1 was initiated by presentation
of the prime and then operated relatively slowly in
its effect upon related semantic representations in
memory. Such a possible explanation stems directly
from the dual-process model of Posner and Snyder
(l975a). In the processing of information such as
words, letters, or letter strings, both automatic and
strategic processes are operative. The automatic pro
cesses are said to be fast acting, whereas the strategic
processes operate more slowly and require attention
and processing capacity. In the Posner and Snyder
(l975a) model, the slow-acting, attention-driven pro
cesses incur both benefits and costs in terms of pro
cessing efficiency. In Experiment 1, the processing of
targets of related pairs in the high-proportion stim
ulus sets enjoyed an advantage because of the stra
tegic factor induced by the high proportion of related
word-word pairs. According to the Posner and Snyder
(l975a) model, then, there should have been a cor
responding cost for unrelated word-word pairs, al-
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though such costs need not have been symmetrical.
As Tweedy et al. (1977) pointed out in their discus
sion, the benefits in the word-word semantic-priming
procedure accrue to a relatively small set of items
related to the prime, but the cost may be spread over
a relatively large number of unrelated words (all re
maining words in the lexicon). In our particular re
sults in Experiment 1, the effect of proportion on
the amount of facilitation was a joint function of a
decrease in RT for the related items as a function
of increasing proportion and of an increase in RT
for the unrelated items as a function of increasing
proportion of related items, although the negative
slope was larger than the positive slope (-34.67p as
compared with 21.33p). Thus, it appears that a cost!
benefit kind of strategic factor was operating in the
results of Experiment 1, which lends additional sup
port to the interpretation that the lack of a propor
tion effect in Experiment 2 was due to the fact that
the strategic factor is relatively slow in its effects
and requires processing capacity.

One difference between the results of Experiment 1
and those of Experiment 2 that deserves some com
ment is the substantially longer RTs in Experiment 2,
as can readily be seen in Figure 1. It is possible that
the procedure in the word-word trials in Experi
ment I-two consecutive responses with the same
hand-may have set up some form of response bias
that made all responses to word targets faster. If such
was the case, then an analysis involving the task vari
able and a compatibility variable (nonword-word
and word-word pairs) should have yielded a signif
icant interaction. Such was not the case [F(1 ,90)=
1.77, n> .05]. A more likely explanation for the
longer RTs in Experiment 2 is that the short SOA
in Experiment 2 delayed the processing of the target
until prime processing had reached some stage of
completion.

The first two experiments, then, corroborated the
finding that increasing the proportion of seman
tically related word-word pairs facilitates priming.
Furthermore, such a strategic factor appears to op
erate in a relatively slow manner and requires pro
cessing capacity. These conclusions, however, are
based on a comparison across experiments that em
ployed two different procedures. Their validity would
be strengthened if similar results could be obtained
in one experiment using identical procedures over
different prime-to-target intervals. Experiment 3 was
planned accordingly. Additionally, the procedure in
Experiment 3 included a "neutral" priming condi
tion. This allowed for a more valid examination of
the processing-capacity aspect of the strategic factor.
The disadvantage of including a neutral priming con
dition was that it reduced the overall density of re
lated word-word trials.

EXPERIMENT 3

Method
Subjects. One hundred and two students were recruited from

St. Francis Xavier University. All subjects were volunteers, and
none had participated in the first two experiments.

Apparatus. The same items used in Experiment 2 were included
in the present procedure. However, an additional 32 related word
word pairs were taken from a set of synonymity norms (Whitten,
Suter, & Frank, 1979). Sixteen additional nonwords were selected
and created as described in Experiment I. These nonwords were
then paired with neutral primes. The neutral prime consisted of
five Xs. Therefore, there were 96 pairs of related words. Thirty
two of these pairs were chosen randomly and their primes replaced
by neutral primes. The remaining 64 pairs of related word-word
pairs were then divided into related and unrelated sets in order
to achieve high, medium, and low proportions of related pairs,
as in the previous experiments. The total stimulus set consisted
of 192 pairs of letter strings: 64 of these were word-word pairs,
32 were neutral-prime/word pairs, 32 were nonword-word pairs,
32 were word-nonword pairs, 16 were neutral-prime/nonword
pairs, and 16 were nonword-nonword pairs.

Procedure. The procedure was essentially the same as that used
in Experiment 2, except that two different prime-target SOAs
(75 and 1,000 msec) were used. The two SOA conditions were
combined with the three proportion conditions to produce six
different experimental conditions, and six groups, of 17 subjects
each, were tested.

Results
Mean RTs were calculated as described in Experi

ment 1, and the word-word RTs can be seen in Fig
ure 2. Extreme trials were deleted, and the mean RTs,
percent errors, and percent deleted are given in Ta
ble 3. Word-word RTs were analyzed as in Experi
ments I and 2. Separate analyses were first per
formed on the 75- and the 1,000-msec conditions.
In the 75-msec condition, there was a significant
effect only of relatedness [F(I,48)= 17.18, P < .01].
The proportion effect was not significant (F < 1),
and the relatedness x proportion interaction was
not significant [F(2,48)=2.41, p > .10]. In the 1,000
msec condition, there was an overall effect of related
ness [F(l ,48) = 30.50, p < .001], and the proportion
effect was not significant (F < 1). The proportion
x relatedness interaction, however, was significant
[F(2,48)=4.53, p < .025].

Regression equations were then calculated for the
1,000-msec condition, as in Experiment 1. First, re
gression equations for RT in the related and unre
lated conditions as a function of proportion were
calculated. The solutions are as follows: RT (related)
(in msec) = 637-45.33p and RT (unrelated) (in msec)
= 645+21.33p. These are comparable with the anal
ogous equations obtained in Experiment 1. Addition
ally, an attempt was made to determine trends in
costs/benefits as a function of proportion, and the
solutions arrived at are as follows: benefits (neu
tral- related) (in msec) = 15+30.67p; costs (unre
lated - neutral) (in msec) = -7 +36.00p. Thus, it can
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Figure 2. Mean RTs for word targets following related, un
related, or neutral primes in Experiment 3 as a function of the
proportion of related word-word pairs and prime-target SOA.

be seen that for the 1,OOO-msec condition, both costs
and benefits increased as the proportion of related
word-word pairs increased.

A three-way analysis of variance with prime-target
SOA and proportion as the between-subjects vari
ables and with relatedness as a repeated variable was
then carried out. The results were essentially the same
as those of the combined analysis of Experiments
1 and 2. The three-way interaction between related
ness, proportion, and SOA was significant [F(2,96)
= 6.48, p < .005]. Relatedness was also significant
[F(1,96)=48.30, p < .001]. The SOA x relatedness

Proportion Related

Discussion
In general, the results of Experiment 3 corroborated

the findings of the first two experiments. That is to

interaction was significant [F(l,96)=3.60, p < .05],
and the SOA effect was marginal but nonsignificant
[F(1,96)= 3.49, p < .10].

The previous analyses were based on only the re
lated and unrelated word-word RTs. Other analyses
that included the neutral-prime/word RTs as a third
variable on the repeated factors measure were carried
out. All these analyses turned up results similar to
those obtained when the neutral-prime trials were ex
cluded. For the 75-msec condition, only prime type
(related/unrelated/neutral) was significant [F(2,96)
=9.40, p < .01]. In the 1,OOO-msec condition, both
prime type [F(2,96)= 19.15, p < .01] and the prime
type x proportion interaction were significant [F(4,96)
=2.89, p < .05]. Finally, an overall three-factor
analysis was performed. There was a significant ef
fect of prime type [F(2,192)=22.53, p < .01] and a
prime type x SOA interaction [F(2,96)= 6.09, p <
.01]. Furthermore, the three-way interaction between
prime type, proportion, and SOA was significant
[F(4,192)= 3.06, p < .05]. The effect of SOA was
marginal, but nonsignificant [F(l ,96) = 2.84, p < .10].

Analysis of error data, as well as of the number
of trials trimmed, revealed no significant effects. Of
particular interest was the 75-msec condition, since
the lack of an interaction between relatedness and
proportion for the RT data may have been masked
by either error rates or number of trials trimmed, or
both. The appropriate analysis for both the error
rates and the number of trials deleted revealed no
significant effects due to relatedness, proportion, or
the interaction between proportion and relatedness
[F(2,48)= 1.64, p > .20, and F(2,48) = 0.67 for error
and trial deletion x proportion interactions, re
spectively] .
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Table 3
Mean Reaction Times (in Milliseconds),Percent Errors, and Percent Thrown Out in

Experiment 3 Conditions

W-WR W-WU XXX-W NW-W W-NW XXX-NW NW-NW
Propor-

tion RT PE PTO RT PE PTO RT PE PTO RT PE PTO RT PE PTO RT PE PTO RT PE PTO

75 msec Prime-Target Onset Asynchrony
Low 665 1.47 2.94 695 3.15 5.15 658 1.47 3.86 718 0.92 5.88 876 7.90 4.96 819 2.94 4.41 836 9.19 4.78
Medium 701 2.76 2.76 736 1.84 3.49 706 1.47 4.78 757 2.02 5.15 950 9.93 5.88 880 2.21 2.57 927 11.74 5.88
High 694 1.05 4.10 700 1.47 4.41 683 2.57 4.41 739 2.02 6.80 908 8.83 6.07 865 3.68 2.94 913 11.03 5.51

1000 msec Prime-Target Onset Asynchrony
Low 615 0.73 3.68 635 1.89 4.31 630 1.65 5.33 631 1.84 4.78 810 7.35 5.70 800 2.57 5.51 814 7.72 5.15
Medium 646 1.65 3.49 680 1.65 4.96 683 2.39 4.96 667 1.65 4.41 836 7.72 4.78 801 2.57 4.78 845 6.62 4.04
High 581 1.16 2.42 651 5.15 8.09 619 2.02 5.51 610 2.39 4.04 795 8.46 4.78 785 5.15 7.72 816 6.99 3.68

Note- W-WR = word-word, related; W-WU = word-word, unrelated; XXX-W = neutral prime-word; NW-W =nonword-word; W-NW=
word-non word; XXX-NW = neutral prime-non word; NW·NW = nonword-nonword; PE = percent error; PTa = percent thrown out.
Percent error in prime identification: 75-rnsec condition, Low = 19.15; Medium == 9.06; High x: 12.84. 1000-msec condition, Low =
14.15; Medium = 14.33; High = 17.02.
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say, the density of related word-word pairs related
positively with the magnitude of priming under con
ditions in which attention-driven processes had an
opportunity to operate, which in this case was the
1,OOO-msec prime-target SOA condition. It should be
noted that this finding occurred despite a reduction
in related word-word trials density in the overall trial
array, a reduction caused by the inclusion of neutral
prime/word and neutral-prime/nonword pairs (an
extra 48 trials).

Two aspects of the neutral-word trials should be
noted. First, with respect to the 75-msec prime-target
SOA condition, it seems that neutral-word trials
represent a poor benchmark for measuring priming
effects. It appears that when the SOA is that brief,
the processing of the target is delayed until a certain
minimum processing of the prime has been com
pleted. This caused the longer RTs in Experiment 2
than in Experiment 1 and, similarly, in the 75-msec
condition than in the 1,OOO-msec condition in Ex
periment 3. Similar results have been reported by
Lorch (1982) and Schmidt (1976). The fact that the
target RT of the neutral-word trials in the 75-msec
condition falls between that of the related and un
related word-word trials does not indicate that both
facilitation and inhibition effects are at work. Rather,
whatever minimum compulsory processing of the
prime that does take place is more time consuming
when the prime is a word rather than a row of Xs.
However, and this represents the second aspect of
the neutral-prime/word condition, this is not the case
with the 1,OOO-msec prime-target SOA condition.
Here, a neutral-prime condition can act as a suitable
baseline for measuring priming effects. A full 1 sec
between presentation of the prime and the target al
lows ample time for the prime to be processed to
completion. Therefore, the neutral-prime condition
is suitable as an indication of both target facilitation
and inhibition when the SOA between prime and
target is such that processing of the prime is com
plete. In this regard, it is important to note that the
RT for the neutral-prime/word condition is roughly
the same as the RTs for the unrelated word-word
trials for both the 10w- and medium-proportion con
ditions, but falls between the overall RT of the un
related word-word and related word-word conditions
for the high-proportion condition. Regression equa
tions obtained in Experiment 3 indicate that both
costs and benefits increased as proportion increased.
This further supports the present interpretation of an
attention-driven, proportion-induced priming effect.
Such an effect should include changes in both the
amount of facilitation and the amount of inhibition
as the proportion of related word-word pairs increases.

The interpretations with respect to the effect of
SOA between prime and target on target processing,
and the nature of the priming effects as a function
of SOA, contain a potential inconsistency. It has

been argued that target processing is slowed when the
SOA between prime and target is brief-a finding
also reported by others (Lorch, 1982; Schmidt, 1976).
This implies that prime processing, or for that mat
ter, target processing, is not automatic, because a
common criterion of automaticity is that the auto
matic process does not, or should not, interfere with
any other processing. At the same time, it is argued
that the priming effect at a brief SOA is automatic.
Thus, we appear to be arguing simultaneously for
both automatic and attention-driven processes in the
case of prime processing when the SOA between
prime and target is brief. The simplest way of deal
ing with this apparent inconsistency is to distinguish
between automaticity of prime processing and auto
matic effects of the prime once it has been processed
to some level. These need not be correlated. Thus,
although prime processing may involve some atten
tional component, or some structural limitation, it
does not mean that the effect of the prime on the
target cannot be automatic.

The point made in the preceding paragraph sug
gests that the term automatic should not be used
globally in describing the processing of stimuli, no
matter how familiar these stimuli may be to the ob
server.Rather, the processingof suchstimuliaswords,
letters, etc., involves a number of aspects, some
or most of which can be considered automatic and
others of which involve capacity, or structurallimita
tions requiring some form of attention. This conclu
sion is in accord with a recent review of attentional
theory by Posner (1982), who makes a similar recom
mendation (p. 171).

In summary, the results of the present investiga
tions verify the validity of the need to distinguish
between two types of priming effects. These priming
effects can be automatic in nature or strategic in
nature. Furthermore, the effect of proportion of re
lated trials in a priming procedure as reported by
Tweedy (Tweedy & Lapinski, 1981; Tweedy et al.,
1977) appears to be mediated by attention-driven
factors whose effects are absent when the SOA be
tween prime and target is brief. The present research
did not touch on the nature of the attention-driven
priming effect other than to demonstrate that it can
be induced by proportion of related trials and that
its implementation is relatively slow. On the other
hand, the nature of the automatic priming effect can
be effectively explained by such models as the
spreading-activation theory (Collins& Loftus, 1975).
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