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Abstract

Evaluative priming effects are often found in the evaluative decision
task, in which

persons judge the affective connotation (positive versus negative) of a
target word

that is preceded by a prime word. The present experiments examined list-
context

effects to test explicitly whether evaluative and semantic priming
follow the same

laws. In Experiment 1, evaluative priming was found at prime-target
stimulus onset

asynchronies (SOAs) of 0 ms and 100 ms, but not for SOAs of -100, 600,
and 1200

ms. Experiment 2 manipulated SOA (0, 200, and 1200 ms) and the
proportion (25%,

50%, and 75%) of the prime-target pairs that were evaluatively related.
Contrary

to the typical finding that increases in the proportion of related
prime-target pairs

lead to increased priming effects at long but not short SOAs, we found
an effect

of consistency proportion at SOAs of 0 ms (for RTs) and 200 ms (in the
accuracy

data), but not at the 1200 ms SOA. The pattern of results is discussed
in relation

to possible explanatory mechanisms of evaluative priming.

List Context Effects in Evaluative Priming

Several recent theories of affect, emotion, and attitude assume that the
affective

connotations of environmental stimuli are evaluated very fast and with
minimal

cognitive processing. The activated affective connotations of
environmental stimuli

are furthermore assumed to influence subsequent emotional and cognitive
processes

(for example, Bargh, Litt, Pratto, & Spielman, 1989; Fazio, Sanbonmatsu,
Powell,

& Kardes, 1986; Murphy & Zajonc, 1993; Greenwald & Banaji, 1995).

Fazio et al. (1986) employed an evaluative decision task, in which
persons

judge the affective connotation (positive versus negative) of an
evaluatively polarized

target word. The target word was preceded by a prime word for which no
Jjudgment

was required. When the stimulus onset asynchrony (SOA) of prime and



target was

300 ms, faster evaluative decisions were observed when the target was
preceded by

an evaluatively consistent prime, relative to a neutral or an
evaluatively inconsistent

prime. This evaluative priming effect was eliminated, however, at an SOA
of 1000

ms. Hermans, De Houwer, and Eelen (1994) replicated this same pattern of
results,

using affectively polarized pictures as primes and targets (cf. also
Wentura, 1994).

While Fazio et al. (1986) reported priming effects to the extent to
which prime words

were associated with highly accessible affective connotations as
indexed, for example,

by evaluation latency, Bargh, Chaiken, Govender, and Pratto (1992)
showed that

evaluative priming effects can be obtained even when the affective
connotation is not

highly accessible (but see Fazio 1993; Chaiken & Bargh, 1993; cf. also
Greenwald,

Klinger, & Liu, 1989). A recent series of experiments by Greenwald,
Klinger,

and Schuh (1995), using somewhat different procedures and materials,
casts some

doubt on the generality of evaluative priming effects in the evaluative
decision task,

however, because no priming effects were obtained with visible primes
and SOAs of

250 ms or 300 ms. When masked prime words were used, priming effects
were found

in the error data, but not in response latencies.

Similar evaluative priming effects have also been observed in a number
of

other tasks such as the lexical decision task (Hill & Kemp-Wheeler,
1989; Kemp-

Wheeler & Hill, 1992; Wentura, 1994), the naming task (Hermans et al.,
1994;

Bargh, Chaiken, Raymond, & Hymes, 1995), ratings of liking (Murphy and
Zajonc,

1993; Murphy, Monahan, & Zajonc, 1995) as well as miscellaneous other
tasks (for

example, Dovidio, Evans, & Tyler, 1986; Klauer & Stern, 1992; Perdue,
Dovidio,

Gurtman & Tyler, 1990; Wyer & Srull, 1980).

Explanations of evaluative priming effects frequently advance mechanisms
similar

to those proposed for semantic priming. Bower (1991), Fazio et al.
(1986), and

Murphy and Zajonc (1993) all propose similar mechanisms that can be
couched in

terms of automatic spreading activation. Roughly speaking, the affective
connotation

of the prime stimulus is activated automatically and very quickly upon
its presentation.

This affective activation may be integrated with the affective
activation elicited by



the target, leading to facilitation of evaluative decisions about
evaluatively consistent,

relative to neutral or evaluatively inconsistent, targets. An even
closer analogy to

mechanisms discussed in the context of semantic priming is a spreading-
activation

account at the level of the nodes of a semantic network that is also
considered

by these same authors. According to this account, activation in the node
of the

priming word spreads to nodes linked to it directly or via intermediate
nodes 1in a

vast semantic network (Hermans et al., 1994). Thereby, the time required
for the

activation levels to exceed recognition threshold in the activated nodes
is reduced.

If the spread of activation is assumed to be unlimited in capacity
(Posner & Snyder,

1975), and if it is assumed that nodes of words with equal affective
connotation are

all linked directly or via intermediate nodes (Bower, 1991), then
evaluative priming

is predicted.

The present series of experiments was designed to test the analogy drawn
between semantic priming on the one hand and evaluative priming on the
other

hand with respect to one particular phenomenon observed in the context
of semantic

priming, namely the so-called relatedness proportion effect. In the
context of semantic

priming, the relatedness proportion refers to the proportion of
semantically related

word-primes and word-targets. The well-known relatedness proportion
effect is

the phenomenon that the magnitude of semantic priming effects increases
as the

relatedness proportion increases. The effect is obtained at prime-target
SOAs longer

than 500 ms (de Groot, 1984; den Heyer, 1985; den Heyer, Briand, &
Dannenbring,

1983; Neely, Keefe, & Ross, 1989; Seidenberg, Waters, Sanders, & Langer,
1984;

Tweedy, Lapinski, & Schvaneveldt, 1984), and is decreased or eliminated
at prime-

target SOAs of 250 ms or less (de Groot, 1984; den Heyer et al., 1983;
Stolz & Neely,

1995). It is assumed to reflect the operation of slow-acting, controlled
processes in

the form of expectancy-based strategies or post-lexical mechanisms
(Neely, 1991).

In the context of evaluative priming, the proportion of evaluatively
consistent

prime-target pairs can be varied. In analogy to the relatedness
proportion, the

consistency proportion (CP) can thus be considered. A possible CP effect
would

flow most naturally from an expectancy-based response-bias mechanism:



People

may use the prime to predict the evaluation of the target. They would do
SO on

the basis of their impression of the proportion of evaluatively
consistent, relative to

inconsistent, pairs: When CP is high (low), the evaluation of the target
is likely to be

the same as (the opposite of) that of the prime. People may use their
predictions to

prepare for the expected response to the target. For example,
participants might be

biased toward the key-press response that is more likely to follow given
the CP. The

evaluative decision would thereby be facilitated if the decision maker's
prediction is

met.

In the literature on evaluative priming, an explicit though untested
assumption

has in fact been that an SOA of 300 ms is "too brief an interval to
permit subjects

to develop an active expectancy or response strategy regarding the
target adjective

that follows" (Bargh et al., 1992, p. 894; cf. Fazio et al., 1986;
Hermans et al., 1994).

The assumption is based on the finding that a relatedness proportion
effect does

not occur in semantic priming with SOAs of 300 ms or less. If the
analogy between

semantic and evaluative priming holds, the assumption is justified, and
a CP effect

is therefore expected not to occur at SOAs shorter than 300 ms.

The experiments varied SOA and the proportion of evaluatively
consistent,

relative to inconsistent, prime-target pairs. In Experiment 1, a fine-
grained manipulation

of SOA was employed to explore the temporal pattern of priming effects
obtained

with the procedures and materials used in the present series of
experiments. Departing

from Experiment 1, Experiment 2 varied the proportion of evaluatively
consistent,

relative to inconsistent, prime-target pairs (25%, 50%, and 75%) and SOA
(0, 200,

and 1200 ms) .

Experiment 1

In Experiment 1, we sought to examine whether an evaluative priming
effect

could be obtained with the present materials and procedures and to
explore the

pattern of a possible priming effect with a number of prime-target SOAs:
-100 ms, O

ms, 100 ms, 200 ms, 600 ms, and 1200 ms. The CP was fixed at a high
level of 75%

in this experiment so that a possible CP effect would increase any
priming effects



observed.
Method

Design. Positive and negative words were used as primes and targets. The
prime-target pairs therefore varied along the within-subjects factors of
(1) prime

evaluation and (2) target evaluation. A pair is called evaluatively
consistent if both

prime and target are of the same sign (both positive or both negative),
otherwise it

is evaluatively inconsistent.

SOA was varied as a between-subjects factor with levels -100 ms, 0 ms,
100 ms,

200 ms, 600 ms, and 1200 ms.

Materials. Primes and targets were German adjectives, most of them
denoting

personality traits. They were selected from three sources: (1)
Pleasantness norms

for 1032 adjectives by Hager, Mecklenbr,uker, M”ller, and Westermann
(1985) and

M”1ler and Hager (1991), (2) evaluation norms for 840 adjectives by
Schwibbe,

R,der, Schwibbe, Borchardt, and Geiken-Pophanken (1994), and (3)
evaluation

norms for 832 adjectives by Ostendorf (1994). From each of these
sources, the

ten percent most positive and the ten percent most negative adjectives
were taken.

This procedure yielded a pool of 174 strongly positive adjectives and a
pool of 216

strongly negative adjectives. The fact that there are more negative than
positive

adjectives reflects a larger overlap between sources in positive
adjectives.

List Construction. For each participant, a new list of prime-target
pairs was

constructed according to the principles outlined in the following. Each
participant's

list consisted of five blocks of 32 prime-target pairs. In each block,
32 positive and

32 negative words were used. They were randomly sampled without
replacement

from the pools of positive and negative adjectives. Thus, a given
adjective occurred

only once in a given block. When two evaluatively polarized words are
paired to

form a prime-target pair, the pair may be classified into one of the
following four

categories: both prime and target may be positive (+,+), or negative
(_1_) 14 the

prime may be positive, and the target negative (+,-), or the reverse (-,
+) . The

sampled words were randomly paired to form prime-target pairs with the
restrictions

that (a) (+,+)-pairs occurred as often as (-,-)-pairs, (b) (+,-)-pairs



occurred as

often as (-,+)-pairs, and (c) the proportion of evaluatively consistent
pairs ((+,+)

and (-,-)-pairs) was 75%. Thus, one block contained 12 (+,+)-, 12

(_r_) “r 4

(+,-)-, and 4 (-,+)-pairs. The order of pairs was randomized within each
block.

The first of a participant's five blocks served as a practice block, the
remaining four

were experimental blocks.

These various counterbalancing measures were to ensure that any effect
of

evaluative consistency, relative to inconsistency, was not confounded
with the evaluations

of prime and target considered separately and independently. Since for
each participant,

the stimulus words were newly sampled from large pools of positive and
negative

words, the present study also avoided a possible language-as-fixed-
effect fallacy

(Clark, 1973).

Procedure. Participants were tested individually. All instructions and
the five

blocks of stimuli were presented on the screen of a personal computer.
Participants

were allowed to rest briefly between blocks. Each session lasted about
30 minutes.

Instructions were fully subject-paced and presented an experimental
trial in a

step-by-step fashion, including all feedback messages participants might
see in the

course of the experiment. Moreover, participants were familiarized with
the response

keys. Since temporal order did not uniquely identify the target, target
and prime

were presented in different colours, the target in yellow, the prime
word in white.

Participants were told to read both words, but to respond only to the
vellow word.

They were told to read the primes but not to respond to them. With
respect to

targets, they were asked to indicate the targets' evaluations as quickly
and accurately

as possible. Participants were not informed of the CP. After seeing and
reading the

instructions, participants had the option to see the instructions again,
or to begin

with the task itself.

The words of a given pair were presented in lower-case letters within a
6 cm

by 5 cm frame in the center of the computer monitor. At the beginning of
a trial,

the participant saw numbers counting down 3 seconds in the center of the
screen. A

fixation point followed for a period of 300 ms and vanished 200 ms prior
to stimulus



onset. The prime was presented for 200 ms, centered at the position of
the fixation

point. Before onset of the prime (SOA -100 ms), simultaneously with the
prime

(SOA 0 ms) or following prime onset (positive SOAs), the target was
presented

either in the line above or below the prime as determined by a random
number

generator. The target remained visible until the participant had
responded or a

time limit of 4 s was exceeded.

Participants made their response by pressing one of two keys. They were
instructed to press the key to the left, labeled by a minus sign, to
indicate a negative

evaluation, and to press the key to the right, labeled by a plus sign,
to indicate a

positive evaluation. If the participant failed to respond within 4 s, he
or she heard a

beep and saw the error message that the time limit had been exceeded.
Participants

responding correctly within 2000 ms were shown their response latency
and the

message that they had responded correctly. If they required more than
2000 ms

for their correct response, they were also asked to respond more
quickly. Feedback

remained visible for one second, whereafter the next trial was initiated
automatically.

In the case of a wrong response, the participant heard a beep and saw
the message

that the response had been false. Participants who had accumulated more
than two

errors within a given block were also informed of their number of errors
and were told

that they were committing too many errors. Participants had to
acknowledge error

messages by pressing an appropriate key whereupon the next trial was
initiated.

Stimulus presentation and measurement of response latencies utilized a
software

timer and video synchronization by Haussmann (1992). Due to
synchronization of

video signals in stimulus presentation, the nonzero SOAs actually
realized exceeded

their nominal values by a small constant of approximately 14 ms. It is
important to

note, however, that the SOA of 0 ms was realized exactly, so that prime
and target

were presented simultaneously.

Participants. There were 181 male and female university-of-Heidelberg
students

majoring in various disciplines who participated. For their efforts,
they received a

ticket that allowed them to attend a cinema movie of their choice.

In pilot studies with this paradigm, a few participants in conditions
with long



SOAs were found to fail to follow the instructions in that they
responded to the prime

rather than to the subsequent target. The phenomenon became apparent in
the

post-experimental interviews, and also showed in these persons' data
through many

unrealistically fast responses as well as many errors for evaluatively
inconsistent

prime-target pairs. Responding to the prime rather than to the target
produces

a pattern of results that artifactually suggests a priming effect in the
error data.

Therefore, a conservative criterion was adopted to screen out persons
who might

have responded to the prime in this and the following experiments:
Persons who

in the course of the 128 experimental trials produced more than seven
response

latencies shorter than 200 ms were excluded from the analysis on
suspicion of having

responded to the prime. This concerned one of the 181 participants. The
person

in question was replaced by another participant, so that in each of the
six groups

spanned by the factor SOA, there was a total of 30 persons for the data
analysis.

Results

Response latencies pertaining to false responses were excluded from the
analyses.

Response latencies that fell above or below two standard deviations from
a person's

mean latency were replaced with latencies exactly two standard
deviations above or

below that mean. All results reported as significant are associated with
p 05.

A person's priming effect PE is evaluated by contrasting inconsistent
and

consistent pairs (cf., Neely, 1991). Priming effects in terms of
response latencies and

percent errors are the dependent variables of the subsequent analyses.
In linear-

model terminology, analyzing the so-defined priming effects is
equivalent to looking

at effects that involve the interaction of the two within-subjects
factors evaluation

of prime and evaluation of target. It is also equivalent to analyses of
variance that

consider consistency of prime and target as an independent variable with
two levels.

By presenting results in terms of priming effects, PE , we ignore
possible effects that

do not involve the interaction of prime and target evaluation. For
example, a main

effect of target evaluation on response latencies or percent errors 1is
usually obtained



such that negative targets are responded to more slowly and less
accurately than

positive targets (Pratto, 1994). Since presentation and discussion of
such effects

would have detracted from the major hypotheses of the paper, this
neglect was

considered defensible as a means to enhance the clarity of the
exposition.

Table 1 shows the mean latencies and percent errors for each type of
pair as

a function of SOA. The priming effects are also displayed. For both
latencies and

percent errors, positive priming effects are observed at the short
nonnegative SOAs,

whereas there appears to be little priming at the negative SOA and at
long SOAs.

Table 1
Response Latencies (in Milliseconds), Percent Errors, and Priming
Effects (PE) for Experiment 1

Dependent
Variable SOA (=,-) (+,=) (=,+) (+,+) PE SE (PE)a
Latencies -100 868 866 799 807 -5 (6)
0 884 907 859 836 23** (6)
100 866 876 829 795 22** (6)
200 840 840 779 766 7 (8)
600 783 779 724 729 5 (7)
1200 823 818 765 760 0 (4)
Errors -100 4.9 4.0 4.2 3.8 -0.2 (0.8)
0 4.8 6.3 3.8 4.1 0.6 (0.7)
100 5.2 6.7 4.4 3.9 1.0 (0.9)
200 4.1 5.4 4.0 3.7 0.8 (0.8)
600 5.4 6.3 3.6 3.9 0.3 (0.8)
1200 4.8 3.4 4.2 2.5 0.2 (0.7)

a SE (PE)=standard error of the mean
** p<.0l1 two-tailed.

Separate analyses of variance with between-subject factor SOA were
performed

on the priming effect in terms of response latencies and on the priming
effect in terms

of percent errors. With respect to response latencies, the overall
priming effect

was significantly different from zero (F(1,174) = 7.29, MSE = 1194, a
positive

priming effect of 7 ms), and there was a significant effect of SOA
(F(5,174) = 4.03,

MSE = 1194). No significant effects were found in the error data.

In Table 1, the results of individual t-tests for priming effects in
each group are

also shown. It is seen that there is evidence for priming effects for
latencies only at

SOAs of 0 ms and 100 ms.



Discussion

Evaluative priming was observed for the short nonnegative SOAs of 0 ms
and

100 ms. No evidence for priming was found at SOAs longer than 100 ms and
at the negative SOA. While a number of studies have found priming
effects with

comparatively long SOAs of 300 to 500 ms (Bargh et al., 1992; Fazio et
al., 1986;

Greenwald et al., 1989; Hermans et al., 1994), the absence of priming
effects at the

moderately long SOAs (200 ms and 600 ms) of the present study repeats
recent

results by Greenwald et al. (1995), who also failed to obtain priming
effects in the

evaluative decision tasks with SOAs of 250 ms and 300 ms. Greenwald et
al. (1995)

argue:

Of the various procedural differences between the present and previous
studies, one that may explain this difference in findings is the present
use

of self-initiated trials and, following self-initiation, a fixed brief
interval

to onset of the prime-target sequence. This procedure was implemented
with the aim of maximizing participants' ability to attend to the
stimuli.

In retrospect, it may have worked too well. Other research indicates
that attentional focus can suppress automatic activation (see reviews by
Greenwald & Banaji, 1995; Mandler, 1994). (p 38)

Although the present study did not use self-initiation of trials, each
trial began

with a 3-s countdown, followed by a fixation point and a fixed brief
interval to

onset of the prime-target sequence, to maximize participants' ability to
attend to

the stimuli.

The results are consistent with automatic spreading-activation accounts
as sketched

in the introduction. Because spreading activation is assumed to be an
automatic,

fast-acting process (Posner & Snyder, 1975; but see Smith, Theodor, &
Franklin,

1983; Smith, Besner, & Myoshi, 1994), priming at short nonnegative SOAs
(0 ms

and 100 ms) can be explained. Furthermore, a serial spreading-activation
account

would have been questioned by a priming effect at the negative SOA (-100
ms; cf.

Kiger & Glass, 1983) although such an effect would have been compatible
with

some post-lexical accounts of evaluative priming (Klauer & Stern, 1991).
Finally,

if the activation is assumed to decay quickly, priming is not expected
to occur

at long SOAs (Murphy & Zajonc, 1993) unless additional strategic and
controlled

processes come into operation. In fact, even though the CP was high,



priming

was absent at the 1200 ms SOA. This finding suggests that unlike in the
standard

semantic priming paradigm, expectancy may not be operating in the
evaluative

priming paradigm as explained below. The purpose of Experiment 2 was
therefore

to provide a more explicit and comprehensive test for a possible CP
effect and its

temporal characteristics.

Experiment 2

Experiment 2 explicitly tested for a CP effect at SOAs of 0 ms, 200 ms,
and 1200

ms, respectively. In the context of semantic priming, the temporal
characteristics

of the relatedness proportion effect are often explained by means of a
two-process

model that postulates (a) a fast-acting automatic spreading-activation
mechanism

and (b) a slow-acting expectancy-based strategy (Posner & Snyder, 1975;
Becker,

1980, 1985; Neely, 1991), the latter strategy causing the relatedness
proportion effect.

Relatedness proportion effects can also be explained by post-lexical
mechanisms

(Neely, 1991).

If an analogous two-process model is adopted in the context of
evaluative

priming, a different pattern of results is predicted for each SOA. A CP
effect is

not expected at short SOAs (0 and 200 ms), because the absence of
relatedness

proportion effects at short SOAs in the context of semantic priming have
been taken

to suggest, by analogy, that an SOA of 300 ms or less is too brief an
interval to permit

the use of an active response strategy in the context of evaluative
priming (Bargh et

al., 1982; Fazio et al., 1986; Hermans et al., 1994). With simultaneous
presentation of

prime and target, an overall priming effect should however be obtained,
irrespective

of CP, due to the operation of the fast-acting spreading-activation
component. Based

on the assumption of quick decay of activation (cf. Murphy & Zajonc,
1993) and the

results of Experiment 1, no priming is expected to occur at the 200 ms
SOA.

The data from Experiment 1, indicating the absence of priming at the
1200

ms SOA with a high CP, are difficult to reconcile with the expectation
that a CP

effect should occur at that SOA. Given an SOA that long, people are
generally

considered capable of generating expectancies about the target,



departing from the

prime (Neely, 1977). To the extent to which the CP differs from 50%, use
of the prime

to generate an expectation about the likely evaluation of the target
(same as prime

evaluation for 75% condition, opposite from prime evaluation for 25%
condition) 1is

also functional in that it correctly prepares for the required response
most of the

time. It was therefore considered desirable to replicate the absence of
priming with

the high CP at the long SOA and to show that a CP effect does not occur
at the

long SOA.

Method

All aspects of the stimulus materials, procedures, and selection of
participants

were identical to those of Experiment 1 unless stated otherwise.
Different groups

of persons worked with lists containing 25%, 50%, or 75% of evaluatively
consistent

word pairs. A second, orthogonal between-subjects factor was prime-
target SOA

with levels 0, 200, and 1200 ms.

At the end of the experimental session, participants were asked to
indicate

their impression of the relative proportion of evaluatively consistent
pairs. They

did so on a five-point scale ranging from 2 ="many more evaluatively
inconsistent

than consistent pairs" to +2 ="many more evaluatively consistent than
inconsistent

pairs".

Participants. There were 274 male and female university-of-Heidelberg
students

majoring in various disciplines who participated. For their efforts,
they received a

ticket that allowed them to attend a cinema movie of their choice. In
the groups

with the 1200 ms SOA, four persons produced seven or more latencies
shorter than

200 ms (cf. Experiment 1). They were replaced by other participants, so
that in

each cell defined by a given SOA and CP, there were 30 participants for
the final

analysis.

Although the data were collected in three studies, one for each level of
SOA,

the three studies are first presented in a single analysis. However, the
between-

subjects analyses involving the factor SOA should be interpreted with
caution,

because participants were not randomly assigned to the three studies.



Results

Response latencies were preprocessed as in Experiment 1. All results
reported

as significant are associated with p<05.

Table 2 shows the mean latencies and percent errors for each type of
pair as

a function of CP. Priming effects P E are also shown. Whereas positive
priming

effects prevail at the short SOAs of 0 ms and 200 ms for both latencies
and percent

errors, the data for the 1200 ms SOA are dominated by numerically
negative priming

effects. The priming effects increase as a function of CP at the short
SOAs (0 ms

and 200 ms) and at the 200 ms SOA for latencies and percent errors,
respectively.

Table 2

Response Latencies (in Milliseconds), Percent Errors, and Priming
Effects

(PE) as a Function of SOA (ms) and Consistency Proportion

Dependent
Variable SOA CP (=,=-) (+,-) (-,+) (+,+) PE SE(PE)a
Latencies 0 25% 897 892 843 841 -2 (5)
50% 928 928 886 856 15%* (6)
75% 877 892 861 837 19*%* (7)
200 25% 837 824 783 766 2 (5)
50% 812 806 758 746 3 (5)
75% 803 795 759 740 5 (6)
1200 25% 828 808 757 770 =16 (8)
50% 809 798 735 759 -18**  (06)
75% 848 829 779 781 -11 (6)
Errors 0 25% 5.0 5.7 3.1 2.6 0.6 (0.5)
50% 5.0 4.9 4.7 4.6 0.0 (0.0)
75% 5.9 6.3 4.7 4.5 0.3 (0.9)
200 25% 5.4 4.3 3.0 4.0 -1.1 (0.9)
50% 4.7 3.9 4.3 3.3 0.1 (0.0)
75% 4.2 6.5 5.3 4.4 1.6 (1.0)
1200 25% 6.1 4.6 4.2 5.7 -1.5 (0.9)
50% 6.8 5.4 1.9 5.2 =2.3**% (0.7)
75% 5.1 5.7 2.8 4.3 -0.5 (0.9)

a SE (PE)=standard error of the mean
* p<.05, ** p<.01l, two-tailed.

By analogy with the relatedness proportion effect of semantic priming, a
CP

effect is a linear increase in the magnitude of the priming effect as a
function of CP.



Thus, the statistical tests of central interest involve the a priori
contrast that codes
a linear trend as a function of CP.

Overall Analysis. An overall analysis of variance with between-subjects
factors

CP and SOA was performed on the error data and the latency data. The F-
values

and MSE-values are shown in Table 3. As can be seen, there was a
significant

main effect of SOA on both dependent variables. In terms of response
latencies

(percent errors), priming effects were +11 ms (0.3%), +4 ms (0.2%), and
-15 ms

(-1.4%) at SOAs of 0 ms, 200 ms, and 1200 ms, respectively. In addition,
there was

a significant linear trend as a function of CP for latencies with an
estimated slope

of 7 ms.

Table 3
Analyses of Variance with factors SOA and Consistency Proportion

F
Source daf Latencies Percent Errors
Ratings
Overall Analysis
Constant 1 0.01 1.34
1.23
SOA 2 14.50** 4.41%*
0.72
CP 2 2.03 2.10
13.24**
Linear trend CP (CP (1)) 1 4.05%* 2.92
26.41%**
SOA x CP 4 0.88 1.10
2.51%*
SOA x CP(1) 2 1.25 1.80
4.57%*
S within-group error 261 (1115) (19.006)
(0.97)
Simple Effects Analysis at the 0 ms SOA
Constant 1 10.27** 0.45
0.84
CP 2 3.53% 0.17
2.47
Linear trend CP 1 6.38 0.11
2.64
S within-group error 87 (1044) (15.40)
(1.07)

Simple Effects Analysis at the 200 ms SOA



Constant 1 1.32 0.21
0.12

CP 2 0.09 2.54
12.63*%

Linear trend CP 1 0.16 5.06%*
25.02%*

S within-group error 87 (897) (21.33)
(0.86)

Simple Effects Analysis at the 1200 ms SOA

Constant 1 14.57** 8.91*x*
1.62

CP 2 0.33 1.24
4.,29%

Linear trend CP 1 0.36 0.71
6.09%*

S within-group error 87 (1404) (20.43)
(0.99)

Note. Values enclosed in parentheses represent mean square errors;
CP (1) = linear trend CP; S = subjects.
* p<.05. ** p<.0l.

Also shown in Table 3 are the results of an overall analysis on the
participants'

ratings of CP. A significant main effect of CP was found that was
moderated by

a significant interaction of CP and SOA. Mean ratings are shown in Table
4 along

with the correlations between participants' ratings and priming effects.
As can be

seen, the mean ratings tend to increase as a function of CP only at the
SOAs of

200 ms and 1200 ms. The correlations between ratings and priming effects
are low

under all conditions.

Table 4

Mean Ratings of CP and Correlations
of Ratings and Priming Effect in
Terms of Latencies (RT) and Errors

CP Correlation
SOA .25 .50 .75 RT Errors
0 -0.20 -0.33 0.23 .02 -.10
200 -0.53 -0.03 0.67 .09 -.09
1200 -0.57 0.10 0.07 .23 .02

Simple Effects Analyses. Separate analyses of variance were performed at
each

level of SOA to address the central question of whether the CP effect
was confined

to the long SOA. The results are shown in Table 3: Significant CP



effects (i.e. linear

trends as a function of CP) were found only at the 0 ms SOA in the
latency data

and at the 200 ms SOA in the error data, whereas no effects of CP were
found at

the long SOA of 1200 ms. In addition, the +11 ms overall priming effect
at the 0

ms SOA was significant as were the -15 ms and -1.4% overall priming
effects at

the 1200 ms SOA for latencies and percent errors, respectively.
Participants' ratings of their subjective impression of the CP were not
a function

of the actual CP at the 0 ms SOA. At the longer SOAs, they tended to
increase as

a function of the actual CP as evidenced by significant linear trends
(see Table 3)

and the mean values shown in Table 4. Also shown in Table 4 are the
correlations of

the raters' priming effects and the ratings. As can be seen, there is no
evidence for

a relationship between the magnitude of the priming effects and the
rating of CP.

Prior Trial Type: Evaluating a Possible Account in Terms of Sequential
Effects.
(Footnote 1)

A simple account of the unexpected CP effect at short SOAs is possible
in terms

of a sequential bias. In a digit naming task, in which participants had
to name a

target in the presence of a distractor, Greenwald and Rosenberg (1978)
showed an

effect of the percentage of agreement of target and distractor. As the
percentage

increased from 10% to 90%, the amount of facilitation by agreement pairs
relative

to conflict pairs increased. Subsequent analyses showed that the effect
was largely

due to a sequential bias: Trials following an agreement trial were
associated with a

larger amount of facilitation than trials following a conflict trial.
It is possible that a similar sequential bias operates in the evaluative
priming

paradigm at short SOAs, so that the priming effect is larger in trials
preceded by

consistent rather than inconsistent trials. According to this line of
reasoning, the CP

effect stems from the fact that, the higher the CP, the more trials
follow consistent

than inconsistent trials.

The data from Experiment 2 were therefore analyzed for a possible
sequential

bias. Priming effects were computed separately on the basis of trials
following

consistent and inconsistent trials. The results are shown in Table 5 as
a function of



SOA. As shown in Table 5, a few persons were eliminated in each
condition, because

they saw no exemplar of one of the four different types of trial ((-,-),
(_/+) ’

(+,-), or (+,+)) following either a consistent or inconsistent previous
trial.

Table 5

Priming Effects as a Function of SOA and Previous
Trial Type (Standard Deviations in Parentheses)

Previous Trial Type

Dependent

Variable SOA Cons. Incons. Cases

Latencies 0 5 (42) 18 (61) 87
200 2 (48) -2 (51) 88
1200 -16 (67) -17 (58) 88

Percent 0 1.3 (5.7) -0.4(6.7) 87

Errors 200 0.4 (6.0) 0 (7

-
5) 88

1200 -0.7 (7.5) -0.9 ) 88

As can be seen, the differences as a function of previous trial type do

not

consistently point in the surmised direction. For the 0 ms SOA, the

priming effect for

latencies is actually numerically smaller following consistent as

opposed to inconsistent

trials. None of the differences attains significance. Furthermore, when

previous trial

type (consistent versus inconsistent) was added as an additional factor

into the

analyses of variance reported above, the p-values associated with the CP

effects did

not shift substantially. In sum, sequential bias cannot account for the

present CP

effect.

General Discussion

Based on findings in the context of semantic priming in general and the
so-called

relatedness proportion effect in particular, a common assumption in the
study of

evaluative priming has been that an SOA of 300 ms or less is "too brief
an interval

to permit subjects to develop an active expectancy or response strategy
regarding

the target adjective that follows" (Bargh et al., 1992, p. 894; cf.
Fazio et al., 1986;

Hermans et al., 1994). Contrary to this assumption and to the analogy
with semantic

priming, a consistency proportion effect was found with simultaneous
presentation

of prime and target as well as with an SOA of 200 ms although in this
latter case,



the effect was confined to the error data. By analogy with the
relatedness proportion

effect and semantic priming, a consistency proportion effect was
expected only for

SOAs longer than 300 ms. When a long SOA of 1200 ms was in fact employed
in the evaluative priming paradigm, the consistency proportion effect
disappeared,

however. Thus, the consistency proportion effect may be governed by laws
that

are very different from those found for the relatedness proportion
effect in semantic

priming.

Like the relatedness proportion effect, a consistency proportion effect
flows

most naturally from a prospective, expectancy-based mechanism. In the
case of

evaluative priming and the evaluative decision task, one possibility is
an expectancy-

based response-bias mechanism. As explained above, persons might use the
prime

to predict the evaluation of the target. They could do so on the basis
of their

impression of the proportion of evaluatively consistent, relative to
inconsistent,

prime-target pairs. If participants accurately assess the consistency
proportion and if

the prospective response-bias mechanism is the only causal factor, size
and direction

of the priming effect would be determined by consistency proportion
through a linear

function with zero priming occuring at consistency proportion 50%.

This same pattern of results did in fact emerge in the error data of the
participants

with the 200 ms SOA. At the same time, these persons' ratings of
consistency

proportion accurately reflected the consistency proportion of the list
they worked

with. Thus, the consistency proportion effect at the 200 ms SOA may have
been

caused by a prospective response strategy as sketched above. Although an
SOA of

200 ms falls below the 300 ms threshold that is found in the literature
on evaluative

priming for the use of a prospective response strategy, it is plausible,
in retrospect,

that this threshold may have to be adjusted downward: Affective
connotations such

as that of the prime are quickly accessed (Zajonc, 1980; Klauer, 1991),
and the

prime-generated expectation is a simple binary one about the evaluation
of the

target (positive vs. negative) rather than about its identity.

A consistency proportion effect was, however, found even with
simultaneous

presentation of prime and target in Experiment 2. Although participants
may first

encode the prime and then generate an expectation about the likely



response to the

target with an SOA of 200 ms, a prospective response strategy of this
kind appears to

be ruled out when prime and target are presented simultaneously. Nor can
the effect

be explained by slow-acting post-lexical relatedness-checking mechanisms
(Neely,

1991) . Thus, at least the consistency proportion effect at the 0 ms SOA
must have

been caused by some other kind of mechanism.

It is interesting to note that McKoon and Ratcliff (1995) recently
obtained list

context effects in the standard semantic priming paradigm at short SOAs
(250 ms

for lexical decisions and 300 ms for naming). Priming for one type of
semantic

relation (for example, for prime-target pairs of synonyms) was
eliminated if the list

was composed mainly of pairs of another relation (e. g., antonym pairs).
Thus,

the mechanism causing the list context effects in the present research
may not be

restricted to the evaluative priming paradigm.

Apart from the mechanism or the mechanisms that cause the consistency
proportion

effect, an additional, fast-acting and automatic process may operate at
short SOAs as

suggested by the temporal pattern of priming effects found in Experiment
1. Positive

priming effects were observed only for the short nonnegative SOAs.
Similarly, in

Experiment 2, the overall level of the priming effects was positive at
the 0 ms

SOA and much depressed as SOA was increased to 200 ms. Spreading-
activation

accounts as cited in the introduction with fast decay of activation can
explain

this pattern of results (cf. also Murphy and Zajonc's (1993) concept of
so-called

affective access). The contribution of an automatic component in the
making of

evaluative priming effects in the evaluative decision task is also
suggested by results

on subthreshold priming (Greenwald et al., 1989), where the prime is
presented

below recognition threshold and evaluative priming effects are
nevertheless obtained

(but see Greenwald et al., 1995).

At the long SOA, inhibitory priming effects or contrast effects
prevailed irrespective

of consistency proportion. A number of studies have found inhibitory
priming

effects in the context of concept or category priming (Lombardi,
Higgins, & Bargh,

1987; Martin, 1986; Newman & Uleman, 1990; Strack, Schwarz, Bless,
Kbler, &

W,nke, 1993). Note that the term "categories" refers to personality



traits in this

context. Frequently, inhibitory priming effects have been observed in
these studies

when the priming was noticeable and participants were aware of the
primes or their

influence on the judgment of the target (Strack et al., 1993). Strack et
al. (1993)

argue that people may attempt to correct for the influence of the prime,
resulting

in overcorrection and contrast. As summarized by Greenwald and Banaji
(1995),

"reversals of potential implicit effects [such as evaluative priming
effects] may occur

when the judge overcompensates for the influence effect, perhaps because

the judge

overestimates its magnitude or is overly zealous in seeking to avoid any
appearance

of having been influenced" (p. 19). Since priming was quite noticeable
in the

present paradigm, participants may have actively (over)corrected for the
influence

of the prime: (Footnote 2) They may actively prepare for a target of the
opposite

evaluation of that of the prime to compensate for a suspected direct
influence of the

prime. Thus, an active, prospective response strategy may have been
operative at the

long SOA after all, if with characteristics other than those
hypothesized for the

response-bias mechanism considered above. It is interesting to note that
an SOA of

200 ms was apparently too brief an interval to permit participants to
(over) correct

for the influence of the prime in this manner.

Although evaluative priming in the evaluative decision task has
traditionally

been likened to semantic priming, the present research suggests that a
more appropriate

analogy may be given by Stroop-like selective attention paradigms. For
example, in

the flanker task (Eriksen & Eriksen, 1974) as in the evaluative decision
task, there

are two response sets of stimuli, and irrelevant flankers (primes) from
the wrong

set of stimuli interfere with making the response to the target. In
these Stroop-like

tasks, like in the evaluative decision task, effects are typically found
only for short

SOAs (MacLeod, 1991), but not for long SOAs. As in the present
experiments, list-

context effects occur with short SOAs and even with simultaneous
presentation of

distractor (prime) and target (MacLeod, 1991). According to this
analysis, possible

explanations for the observed CP effects at short SOAs can be borrowed
from studies

demonstrating list-context effects in Stroop-like tasks.



One such explanation, based on a possible sequential bias and a study by
Greenwald and Rosenberg (1978), has in fact been evaluated above for the
data

of Experiment 2 and had to be rejected. Another explanation has been
proposed

by Logan and Zbrodoff (1979; see also Logan, 1980; Lowe & Mitterer,
1982, and cf.

Cohen, Dunbar, & McClelland, 1990): Adapted to the present situation,
the decision

maker's current state of evidence bearing on the evaluative decision is
expressed as a

weighted sum of the evidence available about the affective connotation
of the target

and that of the prime. Weights that represent automatic processing are
fixed in

magnitude and sign, whereas additional weights that represent attending
to primes

and targets may vary in magnitude and sign according to the current
strategy to

allow a flexible blending of information:

Dividing attention between dimensions [between prime and target] amounts
to computing and assigning weights to each dimension [to the evaluation
of the prime and to that of the target] through an act of attention. The
weights would have the same sign (positive), when compatible stimuli
were

more frequent, and opposite signs (...) [positive for target, negative
for

prime] when conflicting stimuli were more frequent. (...) The unreported
dimension [the evaluation of the prime] might be processed automatically
as well and receive additional weight in the decision process. (Logan &
Zbrodoff, 1979, p. 167)

Thus, as in the two-process models of semantic priming considered above,
the

eventual decision is an additive outcome of both automatic and
attentional processes.

Since prime and target are processed in parallel, however, the
attentional component

can be effective even with simultaneous presentation of primes and
targets. Evidence

from the flanker task sugggests that the attentional assignment of
weights to exploit

list-context need not rely on a conscious strategy on the part of the
participant

(Miller, 1987), accounting for the absence of an explicit relationship
between the

size of priming effects and participants' ratings of CP at the 0 ms SOA.
Extending

this model to accomodate the findings with long SOA (1200 ms), it would
have to be

assumed, however, that, as SOA increases, the evaluation of the prime is
strategically

assigned a large negative weight, irrespective of CP or overriding
differences in

weights as a function of CP. This assignment of weights could reflect an
active

corrective strategy (cf. Logan, 1989) of the kind described above.

The assumption, prompted by the temporal characteristics of the CP



effect, that

the Stroop paradigm is a more appropriate point of reference for
evaluative priming

in the evaluative decision task than the semantic priming paradigm,

immediately

leads to a wealth of additional hypotheses based on the robust empirical
findings

associated with Stroop analogs (MacLeod, 1991): For example, locational
uncertainty

of visually presented distractors and targets should increase the amount
of interference

effects (Underwood, 1976), advance cues about the upcoming type of trial
(consistent

versus inconsistent) should improve performance even at short SOAs
(Logan &

Zbrodoff, 1982), and different kinds of specific sequential effects
should be observed

(Effler, 1977; Neill & Westberry, 1987).

The present paper examined the effects of SOA and CP in the evaluative
priming

paradigm. The CP effect was most pronounced at the 0 ms SOA and at the
200

ms SOA for latencies and percent errors, respectively. It was eliminated
at the long

SOA. The pattern of results suggests that unlike the relatedness
proportion effect

of semantic priming, the CP effect cannot be explained by an expectancy-
based

mechanism or slow-acting post-lexical relatedness-checking mechanisms.
Nor can

it be traced back to a sequential effect of one pair to the next within
a list. An

explanation is possible, however, in terms of selective attention in
Stroop-like tasks.
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Footnotes

1 We thank A. G. Greenwald for pointing out this possible alternative
account.

2 Priming as measured by means of the contrast between consistent and
inconsistent

prime-target pairs should be most easily noticed when consistent and
inconsistent

prime-target pairs frequently follow each other in successive trials,
and thus at the .50

CP condition in the present experiment. The "overcorrection" explanation
therefore

predicts the strongest inhibitory priming effects at the CP of .50,
which was indeed

observed as shown in Table 2.



