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Multiple context mere exposure: Examining the limits of
liking

Daniel de Zilva1, Ben R. Newell1, and Chris J. Mitchell1,2

1School of Psychology, The University of New South Wales, Sydney, Australia
2School of Psychology, University of Plymouth, Plymouth, UK

(Received 21 September 2013; accepted 19 May 2015)

Recent evidence suggests that increased liking of exposed stimuli—a phenomenon known as the mere
exposure effect—is dependent on experiencing the stimuli in the same context at exposure and test.
Three experiments extended this work by examining the effect of presenting target stimuli in single and
multiple exposure contexts. Target face stimuli were repeatedly paired with nonsense words, which
took the role of contexts, across exposure. On test, the mere exposure effect was found only when the
target face stimuli were presentedwith nonsenseword cues (contexts) withwhich they had been repeatedly
paired. The mere exposure effect was eliminated when exposure to target face stimuli with the nonsense
word cues (contexts) wasminimal, despite the overall number of exposures to the target face being equated
across single- and multiple-context exposure conditions. The results suggest that familiarity of the
relationship between stimuli and their context, not simply familiarity of the stimuli themselves, leads to
liking. The finding supports a broader framework, which suggests that liking is partly a function of the
consistency between past and present experiences with a target stimulus.

Keywords: Mere exposure; Familiarity; Novelty; Fluency; Affect; Context.

A substantial literature shows that repeated
exposure to a stimulus enhances positive evalu-
ations of that stimulus—the mere exposure effect
(Bornstein, 1989; de Zilva, Vu, Newell, &
Pearson, 2013; Zajonc, 1968) (see Figure 1a).
The phenomenon has broad implications:
exposure can be used to treat phobias (Siegel &
Weingerger, 2012), to create brand preferences
(Stafford & Grimes, 2012), and to drive aesthetic

appreciation (Reber, Schwarz, & Winkielman,
2004).

Recent evidence shows that the benefit of
exposure on liking is specific to the context of
exposure and does not generalize to other familiar
or new contexts. Specifically, de Zilva, Mitchell,
and Newell (2013; see Figure 1b) exposed target
face stimuli each with a single unique nonsense
word cue, which served as the context.1 The mere

Correspondence should be addressed to Ben Newell, School of Psychology, University of New South Wales, Sydney, NSW 2052,

Australia. E-mail: ben.newell@unsw.edu.au
1The term “context” has been used broadly in the memory literature. Context can refer to the environment in which the experiment

is located, such as the exposure and test rooms (Smith, Glenberg, & Bjork, 1978), specific properties of the environment, such as the

colour of the background and the position of target stimuli within it (Murane & Phelps, 1994), and other stimuli that precede or co-

occur with the target stimulus such as images (Gruppuso, Lindsay, & Masson, 2007) or words (Tulving & Thomson, 1973), which is

the category that describes our use of the term “context”. We note that the learning literature may exclude from its definition of context

some of these categories by including only low salience, background stimuli that have a long duration.
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exposure effect was found when the target face
stimuli were presented with the same nonsense
word cue (context) as in exposure, but not when
they were presented with a familiar but different
nonsense word cue (context).

Variants of the mere exposure effect, the beauty-
in-averageness effect and the structural mere exposure

effect, show that the mere exposure effect can be
robust to certain changes between exposure and
test. In the beauty-in-averageness effect (see
Figure 1c), participants are exposed to dot patterns
that are distortions of a prototype dot pattern
(however, they are never exposed to the version of
the dot pattern that is the prototype). Following

Figure 1. Each row shows a different exposure effect from the literature. An example of the exposure phase is shown on the left and the test phase

on the right. For these effects, the preferred stimulus is the one that is most similar to the exposed stimulus or set of stimuli. The basis of the

similarity can be because the test stimulus is perceptually identical to the exposed stimulus (a; mere exposure effect), because the exposed

stimulus and the test stimulus are accompanied by the same external cue (b; context-specific mere exposure effect), because the test stimulus is

a prototype of the exposed set of stimuli (c; beauty-in-averageness effect), or because the exposed set of stimuli and the test stimulus follow a

common underlying structure (d; structural mere exposure effect).
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exposure, prototypes of exposed dot patterns are
rated as more attractive than new dot patterns
(Halberstadt & Rhodes, 2000; Langlois &
Roggman, 1990; Winkielman, Halberstadt,
Fazendeiro, & Catty, 2006). Thus, multiple ver-
sions of a stimulus itself can be shown across
exposure, and the stimulus on which those versions
are based gains in pleasantness as a result.

A similar analysis can be made of the structural
mere exposure effect (see Figure 1d). Gordon and
Holyoak (1983) asked participants to memorize a
series of consonant strings with recurring letter
combinations that were generated by a finite-state
grammar. In a test phase, participants were pre-
sented with novel strings that contained only fam-
iliar combinations of letters (grammatical) and
novel strings that contained novel combinations
of letters (non-grammatical). Participants preferred
strings that contained only familiar combinations of
letters (grammatical) to those that contained novel
combinations of letters (non-grammatical). Thus,
exposure to parts of a target stimulus across differ-
ent occasions is enough to observe a mere exposure
effect (see also Dulany, Carlson, & Dewey, 1984;
Newell & Bright, 2001).

Overall, the beauty-in-averageness effect and
the structural mere exposure effect show that the
identical stimulus need not be shown on exposure
and test. Parts of the stimulus can be new, as long
as they are sufficiently similar to exposed stimuli
(beauty-in-averageness effect), and other parts of
the stimulus can be exposed with other stimuli
(structural mere exposure effect). These two
phenomena appear to stand in contrast with de
Zilva et al.’s (2013) demonstration of the context
specificity of the mere exposure effect. Thus, it
seems that some exposure-test changes allow the
mere exposure effect to generalize, but others do
not. The current paper seeks to resolve this issue.

An influential theory, which allows for some
exposure-test changes, suggests that pleasantness
is a function of the consistency between the target
stimulus and an activated schema or cognitive pro-
totype (Gaver & Mandler, 1987; Mandler, 1984;
Winkielman, Huber, Kavanagh, & Schwarz,
2012). According to the theory, a target stimulus
that is consistent with an activated schema seems

familiar since the mental structures used to compre-
hend the target stimulus already exist. Thus, inte-
gration of the target stimulus into the schema
increases the familiarity of the target stimulus and
results in a positive evaluation. A small variation
to this account would suggest that the integration
of the target stimulus into the schema increases
the fluency or speed of processing of the target
stimulus (Jacoby & Dallas, 1981) and results in a
positive evaluation (Reber et al., 2004;
Whittlesea, 1993; Whittlesea & Williams, 2001).
A target stimulus that is not successfully integrated
into a schema seems less familiar (or is less fluent)
and is evaluated negatively.

The schema theory is able to accommodate
increased liking to target stimuli even after
exposure-test changes that occur in the beauty-in-
averageness effect and the structural mere exposure
effect. Although the identical stimulus need not be
shown on exposure and on test for these two
phenomena, the exposure and test stimuli are
similar in the two cases. In the beauty-in-average-
ness effect, the physical properties of the prototype
dot patterns presented on test are relatively consist-
ent with the physical properties of the distorted dot
patterns (which could comprise a schema). In the
structural mere exposure effect, test letter strings
have a structure of stimulus components (letter
pairs) that is consistent with exposed letter strings
(which could also comprise a schema). It is reason-
able to suggest that that these test stimuli can be
integrated into their respective schemas because of
their similarity to the exposed stimuli. According
to this account, the target stimuli would be
both familiar and evaluated positively, which is
indeed the case (Dulany et al., 1984; Halberstadt
& Rhodes, 2000; Newell & Bright, 2001;
Winkielman et al., 2006).

If the schema theory is applicable to the mere
exposure effect (as well as to the beauty-in-aver-
ageness effect and the structural mere exposure
effect), there should be situations in which the
mere exposure effect is observed following
exposure-test changes. Perhaps the crucial deter-
minant of liking after exposure-test changes is
the degree to which those changes occur across
exposure. In both the structural mere exposure
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effect and the beauty-in-averageness effect, subtle
stimulus changes occur within the exposure
session as well as between exposure and test.
However, in de Zilva et al.’s (2013) context-
specific mere exposure finding the pairs of non-
sense word cues (contexts) and target face stimuli
did not change across exposure; thus the changes
in the stimulus occurred for the first time at test.
Perhaps when the target stimulus is exposed in a
single context (i.e. no changes across exposure),
the mere exposure effect will not generalize to
other contexts, because the schema established
across exposure includes only one word–face pair.
In contrast, when exposure to the target stimulus
is divided across multiple contexts, there are two
obvious possibilities: multiple-context exposure
might disrupt the mere exposure effect because
none of the word–face pairs are especially familiar
on test, or multiple-context exposure might allow
the mere exposure effect to generalize to multiple
contexts because a schema is established for mul-
tiple word–face pairs.

Following from this line of research, in the
current experiments target stimuli were repeatedly
exposed in a single context or repeatedly exposed
across multiple contexts. In Experiments 1–2, the
target stimuli were then tested in the exposure
context (or one of the exposure contexts) or in a
familiar but different context. Experiments 1–2
also tested different levels of consistency between
the context and the target stimulus, indexed by
their frequency of exposure together during the
exposure phase. Experiment 3 compared target
stimuli that had been exposed in a single context
to those that had been exposed in multiple contexts
with the test context removed. This was to demon-
strate that any differences in liking between stimuli
exposed in a single context and those exposed in
multiple contexts were due not to the exposure con-
texts alone but, rather, to the interaction between
the exposure context and the test context.

EXPERIMENT 1

In each experiment, a context and a target stimulus
were presented at each exposure trial. A nonsense

word cue took the role of the context, and a photo-
graph of a face took the role of the target stimulus.
In the exposure phase, participants were encour-
aged to learn which nonsense word (described as
a name) went with which face (see Figure 2 for
an example). There were eight exposure trials for
each name and for each face. For each target stimu-
lus, the exposure trials were either in a single
context or across multiple contexts. In the single-
context condition, the nonsense words and faces
that comprised the pairs were consistent across all
eight exposures. In the multiple-context condition,
the nonsense words and faces that comprised the
pairs changed, such that each face was presented
with two different names and each name was pre-
sented with two different faces. Single-context

Figure 2. Exposure conditions of Experiment 1. In the single-

exposure-context condition, faces were presented with the same

name on all eight exposures. Those names were never presented

with another face. In the multiple-exposure-context condition,

faces were presented with one name for four exposures and with a

different name for another four exposures (fully randomized).

Similarly, each multiple-context name was presented with one face

for four exposures and with another face for four exposures. The

arrows show the frequency of exposure to each pair and the

probability of each face given the name in brackets.
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trials and multiple-context trials were intermixed
throughout the exposure phase.

In addition to single-context and multiple-
context exposure conditions, the word–face pairs
were manipulated on test into intact, rearranged,
and novel pairs (as in de Zilva et al., 2013). Intact
pairs refer to familiar nonsense word cues and fam-
iliar target faces that were previously exposed
together. Rearranged pairs refer to familiar non-
sense word cues and familiar target faces that had
not been exposed together. Novel refers to familiar
nonsense word cues and novel target faces.

Consistent with the findings of de Zilva et al.
(2013), it was expected that for single-context
exposure, target faces presented with the same non-
sense word as in exposure (intact) would be pre-
ferred to both novel target faces (novel) and to
target faces presented with different nonsense
words (rearranged), with no difference between
the latter two. If changes across exposure aid gener-
alization of the mere exposure effect as outlined
above, the same pattern should emerge for the mul-
tiple-context condition. This would be the case
even though the frequency of exposure to the
word–face pair in the multiple-context condition
is half that in the single-context condition.

Method

Participants
Thirty-six undergraduate students (10 male, 25
female, 1 undisclosed; mean age 19 years) from
the University of New South Wales volunteered
for the experiment in return for course credit.
The number of participants was pre-determined
and was slightly larger than our previous work (de
Zilva et al., 2013) in order to have sufficient
power to detect interactions between experimental
factors.

Stimuli and apparatus
The target stimuli were 36 grey-scale photographs
of Caucasian faces with a neutral facial expression
obtained from the Radboud Faces Database
(Langner et al., 2010) and 36 five- to six-letter
nonsense words generated from The ARC
Nonword Database (Rastle, Harrington, &

Coltheart, 2002). Not all of the experiments used
all 36 faces and words; however, the experiments
randomly sampled from the same stimulus pool.
The photographs were 6.7 cm× 10.2 cm in size.
The nonsense words were presented above the
location of the faces on a mid-grey rectangle,
which measured 6.7 cm× 2.2 cm. The stimuli
were presented centrally on a 17′′ LCD computer
monitor (1280× 1024 resolution; 60-Hz refresh
rate), and their presentation was controlled by
Livecode 5.5.

Design and procedure
The experiment consisted of an exposure phase and
then a test phase. Each participant was randomly
allocated a sample of stimuli from the stimulus
pool, which were in turn randomly allocated to
one of two exposure conditions: single-context
exposure or multiple-context exposure. Crossed
with this factor at test, the single-context exposure
stimuli and the multiple-context exposure stimuli
were randomly assigned to intact, rearranged, and
novel test conditions.

Twelve faces and twelve nonsense words were
given single-context exposure (see Row 1 of
Figure 2). For single-context exposure, each non-
sense word was paired with one face (and each face
with one nonsense word) across all eight exposures,
and thus the predictive validity of the face given the
nonsense word equalled 1 (P[facea|namea]= 1).
Another twelve faces and twelve nonsense words
were given multiple-context exposure (see Row 2
of Figure 2). For multiple-context exposure,
each nonsense word was paired with two faces
(and each face with two nonsense words). Thus,
the predictive validity of the face given the
nonsense word was .5 (P[facea|namea]= .5). Each
pair was repeated four times, so that there were
eight exposures to each nonsense word and to each
face.

Exposure trials proceeded as follows. The non-
sense word cue appeared alone for 1600 ms, after
which the target face appeared on screen with the
nonsense word for a further 1600 ms. Thus, each
trial lasted 3200 ms. The nonsense word and the
target face were removed simultaneously at the
end of the trial. There was a 500-ms inter-trial
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interval. Each nonsense word and each target face
was presented eight times across eight blocks
(once each block). The word–face pairs in each
block were presented in randomized order, and
thus the single-context trials and the multiple-
context trials were intermixed. To encourage par-
ticipants to pay attention, they were told that the
nonsense words were names, and that they should
try to remember the names and faces that were pre-
sented together. They were told that some names
belonged to multiple people and that some people
had multiple names.

The test phase followed immediately after the
exposure phase. Of the twelve single-context-
exposure nonsense words and faces, four were ran-
domly allocated to the intact test condition, four
were randomly allocated to the rearranged test con-
dition, and four were allocated to the novel test
condition (although only the names were used).
The twelve multiple-context -exposure nonsense
words and faces were similarly allocated to the
intact, rearranged, and novel test conditions.
Thus, eight nonsense words and faces were pre-
sented in each of the intact, rearranged, and novel
test conditions. In the intact condition, a familiar
face was presented with a familiar nonsense word
with which the face had been previously exposed.
For faces that had single-context exposure, this
meant that the face had been presented with the
nonsense word on all eight occasions. For faces
that had multiple-context exposure, this meant
that the face was presented with a nonsense word
with which it had four of its eight exposures. In
the rearranged condition, a familiar face was pre-
sented with a familiar nonsense word with which
the face had never been exposed. For faces that
had single-context exposure, this meant that the
face was presented with a nonsense word that had
been presented with one different face for all
eight exposures. For faces that had multiple-
context exposure, this meant that the face was
presented with a nonsense word that had been pre-
sented with two different faces across its eight
exposures. In the novel condition, novel faces
were presented with a familiar nonsense word.
For the single-context-exposure–novel-test con-
dition, the face was presented with a nonsense

word that had been presented with one different
face for all eight exposures. For the multiple-
context-exposure–novel-test condition, this meant
that the face was presented with a nonsense word
that had been presented with two different faces
across its eight exposures. Thus, four test faces
were in each of the following six conditions for
which pleasantness ratings were taken: single
context intact, single context rearranged, and
single context novel; multiple context intact, mul-
tiple context rearranged, and multiple context
novel.

On test trials, the nonsense word cue appeared
alone for 1600 ms, followed by the target face for
a further 1600 ms. After that time participants
made their responses on a sliding scale from 1
(highly unpleasant) to 100 (highly pleasant).
Following the participant’s response, there was a
500-ms inter-trial interval.

Results and discussion

To investigate the effect of changes to the context
across exposure and between exposure and test on
the pleasantness of target faces, we calculated the
mean rating for single-context and multiple-
context exposure for each of intact, rearranged,
and novel relationships (Figure 3). The pattern
for faces in both the single-context and multiple-
context exposure conditions appears to be similar
—intact faces appear to be rated more pleasant
than rearranged and novel faces.

Statistical analyses confirmed these impressions.
Averaged across the three test conditions we
found no difference between faces given single-
context exposure and multiple-context exposure,
F(1,35)= .11, MSE= 79.85, p= .74, d= .08.
Averaged across single-context and multiple-
context exposure, intact faces were rated as more
pleasant than novel faces, F(1,35)= 17.58,
MSE= 471.66, p, .01, d= 1.00. Rearranged
faces were liked more than novel faces, F(1,35)=
6.70, MSE= 129.44, p= .01, d= .62.
Importantly, intact faces were rated as more plea-
sant than rearranged faces, F(1,35)= 8.47,
MSE= 448.07, p, .01, d= .70. These results
were similar for single-context exposure and
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multiple-context exposure. There was no signifi-
cant difference between single-context exposure
and multiple-context exposure for intact and
novel faces, F(1, 35)= 3.32, MSE= 91.47,
p= .08, d= .44, for intact and rearranged faces,
F(1, 35)= 2.42, MSE= 85.74, p= .13, d= .37,
or for rearranged and novel faces, F(1, 35),
0.01, MSE= 122.20, p= .98, d= .01.

Experiment 1 replicated and extended de Zilva
et al.’s (2013) finding that changes in context
between exposure and test remove the mere
exposure effect. The pattern was observed regard-
less of whether the target stimulus had been
exposed in a single context or in multiple contexts.
The results also show that the mere exposure
effect is robust to certain context changes. It
appears that when a target stimulus is exposed
consistently in a single context, the mere exposure
effect is observed only in that context. However,
when a target stimulus is exposed in multiple con-
texts, the mere exposure effect is observed in each
of those contexts. Thus, the mere exposure effect
can be robust to changes that occur across
exposure.

EXPERIMENT 2

In the multiple-context condition in Experiment 1,
the occurrence of a particular target stimulus given
the context was relatively frequent and predictable
(P[facea|namea]= .5). Thus, the schema theory
suggests that the association between the face and
the schema should be strong. Conversely, if the fre-
quency and predictability of a target stimulus given
the context is sufficiently low, the association
between the face and the schema should be weak.
Thus, in these conditions, the mere exposure
effect might be disrupted. The novel aspect of
this hypothesis is that the mere exposure effect
would be disrupted by changes to the context that
occur across exposure. Experiment 2 investigates
this hypothesis. It was again expected that in the
single-context condition, target faces presented
with the same nonsense word as in exposure
(intact) would be preferred to novel target faces
(novel) and target faces presented with different
nonsense words (rearranged). However, in the mul-
tiple-context condition—when the occurrence of a
particular target stimulus given the context is rela-
tively infrequent and unpredictable—the mere
exposure effect would be lost regardless of the test
context.

Method

Thirty-six undergraduate students (12 male, 23
female, 1 undisclosed; mean age = 19 years) from
the University of New South Wales volunteered
for the experiment in return for course credit.
Participants who completed Experiment 1 were
excluded from Experiment 2. The method was
identical to Experiment 1, except for a decrease to
the frequency of exposure to multiple-context
word–face pairs and the associated decrease in pre-
dictive validity of the nonsense word (see Row 2 of
Figure 4). Thus, in the multiple-context condition,
each nonsense word was paired with eight faces
(and each face with eight nonsensewords); therefore
the predictive validity of the face given the nonsense
word equalled .125 (P[facea|namea]= .125).
Single-context exposure was the same as in

Figure 3. Mean pleasantness ratings and standard error of the

means (+SEM) in Experiment 1. Single-context faces (left) were

presented with the same name on all eight exposures. Multiple-

context faces (right) were presented with one name for four

exposures and with a different name for another four exposures.

On test, the faces were presented in intact, rearranged, or novel

pairs. Intact refers to familiar faces that were presented in the

same context as exposure (the word–face pair was previously

exposed). Rearranged refers to familiar faces that were presented

in a familiar context (with a familiar word), but one in which the

face had not been previously exposed. Novel refers to novel faces

that were presented in a familiar context (with a familiar word).

THE QUARTERLY JOURNAL OF EXPERIMENTAL PSYCHOLOGY, 2015 7

MULTIPLE CONTEXT MERE EXPOSURE

D
ow

nl
oa

de
d 

by
 [

U
N

SW
 L

ib
ra

ry
] 

at
 2

2:
09

 0
5 

O
ct

ob
er

 2
01

5 



Experiment 1. To accommodate the requirement
for a different context on each exposure in the mul-
tiple-context condition, 16 target faces and non-
sense words were allocated to the condition (rather
than 12, as in Experiment 1).

Results and discussion

The mean pleasantness ratings for intact,
rearranged ,and novel target stimuli that were
given single-context or multiple-context exposure
are shown in Figure 5. With one exception—
higher ratings for single-context intact faces—the
means of the different conditions were numerically
very similar.

As in Experiment 1, averaged across the three
test conditions we found no difference between
single-context and multiple-context faces,

F(1,35)= .62, MSE= 69.04, p= .44, d= .19.
Averaged across single-context and multiple-
context exposure, intact faces were rated as more
pleasant than novel faces, F(1,35)= 7.26,
MSE= 155.19, p= .01, d= .64; however,
rearranged faces were liked no more than novel
faces, F(1,35)= 1.86, MSE= 153.61, p= .18,
d= .33. Intact faces were rated as more pleasant
than rearranged faces, F(1,35)= 4.24, MSE=
65.42, p= .05, d= .49.

The above main effects are qualified by inter-
actions with the exposure conditions. These can
be attributed to relatively high ratings for faces
that were given single-context exposure and pre-
sented in an intact name–face pair on test. The
difference between intact and novel faces was
greater when faces had been presented in a
single context compared to multiple contexts,
F(1,35)= 7.70, MSE= 57.36, p, .01, d= .66.
Furthermore, simple effects show that for single-
context exposure, intact faces were more pleasant
than novel faces F(1,35)= 10.92, MSE= 136.39,
p, .01, d= .79, but for multiple-context exposure,
intact faces were liked no more than novel faces,
F(1, 35)= 1.47, MSE= 79.54, p= .23, d= .29.
Similarly, the difference between intact and
rearranged faces was greatest when faces had been
given single-context exposure, F(1,35)= 7.37,
MSE= 51.07, p= .01, d= .65. Intact faces were

Figure 4. Exposure conditions of Experiments 2–3. In the single-

exposure-context condition, faces were presented with the same

name on all eight exposures. Those names were never presented

with another face. In the multiple-exposure-context condition,

faces were presented with a different name on each of eight

exposures, and similarly, each name was presented with a different

face on each of eight exposures. The arrows show the frequency of

exposure to each pair and the probability of each face given the

name in brackets.

Figure 5. Mean pleasantness ratings and standard error of the

means (+SEM) in Experiment 2. Single-context faces (left) were

presented with the same name on all eight exposures. Multiple-

context faces (right) were presented with a different name on each

of eight exposures. On test, the faces were presented in intact,

rearranged, or novel pairs.
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more pleasant than rearranged faces only when the
faces had been given single-context exposure,
F(1,35)= 8.90, MSE= 72.95, p= .01, d= .71.
There was no difference in pleasantness of intact
faces and rearranged faces when the faces were
given multiple-context exposure, F(1,35)= .09,
MSE= 43.53, p= .76, d= .07. There was no
interaction between the exposure context con-
ditions for rearranged and novel faces,
F(1,35)= .09, MSE= 30.78, p= .77, d= .07.

The main finding of Experiment 2 suggests that
when the association between the target stimulus
and the test context is relatively weak, the mere
exposure effect for the target stimulus is lost. The
weak association between the target stimulus and
the test context, and subsequent loss of the mere
exposure effect, came about through changes to
the context of the target stimulus across exposure.
In contrast, the loss of the mere exposure effect in
Experiment 1 came about through changes to the
context between exposure and test. Thus,
Experiment 1 and Experiment 2 together suggest
that the strength of the association between the
target stimulus and the test context determines
whether the target stimulus is liked in that context.

An alternative interpretation of the main finding
of Experiment 2 is that the multiple-context
exposure itself, not the subsequent weak association
between the target stimulus and the test context,
removed the mere exposure effect. Following this
logic, there should be no circumstances in which
the mere exposure effect is observed when the
occurrence of a particular target stimulus given
the context is relatively infrequent and unpredict-
able across exposure. Experiment 3 seeks to rule
out this alternative interpretation.

EXPERIMENT 3

To disentangle two interpretations of our results,
we removed the test context in order to isolate
the effects of exposure in a single context and
exposure in multiple contexts. If the disruption to
the mere exposure effect in the multiple-context
condition in Experiment 2 took place during
exposure, the mere exposure effect should again

be disrupted. If the strength of the association
between the target stimulus and the test context
was the cause of the disruption to the mere
exposure effect, then we should observe the mere
exposure effect for both the single and multiple-
context conditions because the effects of a test
context have been removed or at least minimized.

Method

Twenty-four undergraduate students (7 male, 17
female; mean age = 20 years) from the University
of New South Wales volunteered for the exper-
iment in return for course credit. Participants in
Experiments 1–2 were not eligible for
Experiment 3. The method was very similar to
Experiment 2, except that the nonsense word
cues were omitted from the test phase and thus
target faces from the single-exposure-context con-
dition and the multiple-context condition were
presented alone. Eight faces and eight nonsense
words were given single-context exposure (see
Row 1 of Figure 4), and another eight faces and
eight nonsense words were given multiple-context
exposure (see Row 2 of Figure 4). As in the mul-
tiple-context condition in Experiment 2, each non-
sense word was paired with each of the eight faces
(and each face with each of the eight nonsense
words), one for each exposure trial. At test,
the eight faces given single-context exposure, the
eight faces given multiple-context exposure, and
eight novel faces were presented alone (i.e.
without nonsense words). Participants rated the
pleasantness of the faces from 1 (highly unpleasant)
to 100 (highly pleasant). All other aspects of the
method were identical to those of Experiment 2.

Results and discussion

To investigate the effect of exposure context on the
pleasantness of target stimuli, we compared the
mean ratings for faces that were presented in a
single context across exposure, presented inmultiple
contexts across exposure, and novel faces (Figure 6).
The exposed faces, whether they had been presented
in a single context or inmultiple contexts, were rated
more pleasant than novel faces [F(1, 23)= 9.43,
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MSE= 126.89, p, .01, d= .91; F(1, 23)= 12.39,
MSE= 92.27, p, .01, d= 1.04, respectively].
Thus, the mere exposure effect was replicated. The
mean ratings for single-context and multiple-
context faces were numerically very similar and
not significantly different from each other,
F(1, 23)= .01, MSE= 47.65, p= .91, d= .03.

The pattern suggests that the mere exposure
effect is robust to changes in context across
exposure. Familiar faces were preferred to novel
faces, and the effect was equally strong regardless
of whether the faces were exposed with a single
nonsense word (single context) or with multiple
nonsense words (multiple contexts). Combined
with Experiment 2, the result favours the interpret-
ation that the mere exposure effect is disrupted
when the association between the target stimulus
and the context is relatively weak at test.

GENERAL DISCUSSION

The present study suggests that the pleasantness of
a stimulus is partly determined by the frequency of
its past exposure in the context in which the stimu-
lus is finally evaluated. Consistent with de Zilva
et al. (2013), the mere exposure effect was observed
when the target stimulus was presented in a context

in which it had been repeatedly exposed. The mere
exposure effect is also seen when the target stimulus
is exposed in other contexts (and the context is
exposed with other target stimuli), though only
under particular circumstances. When a target
stimulus’ eight exposures are divided between two
contexts, the target stimulus is relatively pleasant
in both of those contexts, but it is not pleasant in
a familiar but different or new context
(Experiment 1, multiple-context condition).
When a target stimulus’ exposures are divided
between eight contexts, the target stimulus is no
more pleasant than a novel stimulus, regardless of
the context in which it is presented (Experiment
2, multiple-context condition). One exception,
however, is that the impact of the context seems
to be expressed only when an explicit context is
also present at test. When there is no exper-
imenter-defined context (i.e. no nonsense word
cue) on test, participants prefer familiar target
stimuli, even when exposure is divided between
many contexts (Experiment 3).

What seems to be required for the mere
exposure effect is a high level of consistency
between the exposure contexts and test contexts
because repeated exposure in few contexts permits
the mere exposure effect, but minimal exposure in
many contexts does not. While consistency is a
broad framework to investigate numerous cognitive
and social psychology phenomena, the source of
consistency could help to provide a mechanism
for the contextually dependent mere exposure
effect. Thus, to explain our results, we turn to
two potential sources of consistency in the current
experiments: (1) the simple frequency of exposure
to two components presented together and (2)
the predictability of one component given another
component.

A simple account of the observed effects
suggests that the familiarity of the relationship
between contexts and target stimuli affects the plea-
santness of target stimuli. The target stimuli that
were relatively liked had been shown repeatedly in
their test context, and thus not only were the
target stimuli familiar, but so was the relationship
between the contexts and the target stimuli. The
account suggests that familiarity of the context–

Figure 6. Mean pleasantness ratings for faces exposed in a single

context, for faces exposed in multiple contexts, and for novel faces

in Experiment 3. Error bars indicate standard error of the means

(+SEM). Single-context faces were presented with the same

name on all eight exposures. Multiple-context faces were presented

with a different name on each of eight exposures.
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target pair presented on test is then misattributed
to the pleasantness of the target stimulus. Similar
misattributions of familiarity to liking and other
psychological constructs are prevalent in the lit-
erature (Bornstein & D’Agostino, 1994;
Mandler, Nakamura, & Van Zandt, 1987;
Unkelbach, 2007). In contrast, target stimuli
that were relatively disliked were those that had
not been repeatedly shown in their test context.
In this case, the novelty of the relationship
between the target stimulus and the contexts is
unpleasant and is misattributed to the target
stimulus. An exception is when the target is pre-
sented without an explicit context (Experiment
3); we return to this below.

The account above suggests that the relationship
between contexts and target stimuli needs to be
exposed, just as the target stimuli themselves do.
Sufficient exposure to target stimuli and contexts
together provides consistency, fluency, and, in
turn, liking. One more specific version of this
explanation is that the consistent context allows
participants to predict which face will appear—
which, therefore, primes the target face and
allows it to be processed more fluently. In the
current study, context–target familiarity and
the predictability of the target stimulus given the
context are correlated. These two accounts, there-
fore, generate the same predictions. There are
other reasons, however, to challenge an account of
these data based on predictability.

To expand on a predictability account, a target
stimulus that had been exposed in only two contexts
will bemore easily predicted in one of those contexts
than a target stimulus that had been exposed in eight
contexts. The expectation of the target given the
context will be greater in the former than the
latter case. Furthermore, there is separate evidence
that a moderate expectancy for a target stimulus
increases the size of the mere exposure effect com-
pared to a weak expectancy (Whittlesea &
Williams, 2001). However, de Zilva et al. (2013),
argue that expectancies are not the mechanism for
context-specific mere exposure effects. In an

experiment described in brief in de Zilva et al.
(2013), participants’ ability to generate an expec-
tation of the target stimulus on the basis of the
context was manipulated either by presenting (at
test) the context and the target stimulus simul-
taneously or by presenting the target stimulus after
a delay. The idea was for the context to allow an
expectation of the target stimulus to arise in the
delay condition, but not in the immediate con-
dition. This experiment replicated the mere
exposure effect when the target stimulus was pre-
sented in the same context as exposure and failed
to replicate the effect when the target stimulus was
presented in a familiar but different context (as
seen in the current Experiment 1). Importantly,
however, the timing of the target stimulus with
respect to the context had no reliable impact on
the size of this mere exposure effect. While not
definitive, this pattern argues against the idea that
the predictability of a target stimulus determined
its pleasantness in the present experiments; the
target stimulus could be predicted prior to its pres-
entation in the delay but not the immediate con-
dition, and this manipulation did not affect
pleasantness ratings. These data are, however, con-
sistent with the idea that the familiarity of the
context–target pair determined pleasantness
ratings.2

The idea that consistency between components
is affectively positive has been raised in connection
with cognitive prototypes or schemas (Gaver &
Mandler, 1987; Mandler, 1984; Winkielman
et al., 2012). According to these theories, test
stimuli for which schemas exist are preferred to
stimuli for which there is no schema in memory.
In the present study, exposure could lead to rep-
resentation of each name and face in memory as
well as a representation of each name–face pair
(similar to a schema). On test trials, for example
in Experiment 3, exposed faces presented without
a name will be preferred to novel faces because
the exposed faces will match a representation of
that face in memory. The data from Experiments
1–2 seem to demand additionally that when both

2The experiment referred to here is described in Footnote 2 of de Zilva et al. (2013). Full details of this experiment are available

from the authors.
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the name and the face are presented on test, and
ratings of the face are required, participants are
unable to rate the face alone. That is, liking is deter-
mined by the match between the name–face pair as
a whole and name–face schemas in memory. This
would explain why intact name–face pairs are pre-
ferred to rearranged pairs.

For this schema explanation to apply to all of the
current data, one would need to assume that in the
multiple-context exposure condition in
Experiment 2, participants were unable to encode
the very large number of face–name pairs in
memory (unable to create eight schemas). When
those name–face pairs were presented on test,
although they had been presented in the study
phase, they were not liked because they did not
match any schema in memory. Overall, therefore,
preference was shown for stimuli that matched
items or item pairs (schemas) in memory.
Interestingly, although participants were asked in
Experiment 1 and 2 to rate a specific part of the
test stimulus (the face), they involuntarily rated the
entire stimulus–context configuration.

Turning to some practical implications of the
present work, much research that investigates the
benefits of exposure—for example in exposure
therapy (Siegel &Weingerger, 2012) and in adver-
tising (Stafford & Grimes, 2012)—is based on
experiments in which exposure and evaluation
take place in the same context. The results of the
present work corroborate suggestions that many
estimates of the utility of exposure in therapy and
in advertising are likely to be overly optimistic.
For example, a phobic client’s evaluation of a
stimulus following exposure in the clinic is likely
to be much more positive in the clinic than in
another environment. Indeed, research on extinc-
tion of fear responses in humans (Neumann,
Lipp, & Cory, 2007; Rodriguez, Craske, Mineka,
& Hladek, 1999) and in rats (Bouton & Ricker,
1994; but see Lovibond, Preston, & Mackintosh,
1984) shows that the fear responses decline across
exposure, but the fear responses are renewed
when tested in a new or a familiar but different
context (for a review, see Hermans, Craske,
Mineka, & Lovibond, 2006). Even when exposure

occurs in multiple contexts, renewal of fear
responses is no more resistant to context changes
(Bouton, Garcia-Gutierrez, Zilski, & Moody,
2006; Neumann et al., 2007).

There are also implications for advertising,
which often uses dramatically different exposure
and evaluation contexts. For example, the benefits
of exposure in advertisements that place products
in idealized scenes such as an exotic location
might not transfer to an ordinary “point of sale”
context such as a supermarket. The present
work suggests that for the maximal benefit of
exposure, the context of exposure should ideally
be the evaluation context (for example via in-
store advertising) or should at least attempt to
replicate or simulate the evaluation context. Of
course, there may be other reasons to expose
stimuli in idealized scenes—for example, to con-
dition preferences (Baker, 1999; Stuart, Shimp,
& Engle, 1987). However, such contexts reduce
the likelihood that the positive effects of exposure
will transfer to evaluation contexts. Furthermore,
the effects of mere exposure and conditioning
potentially work against each other. To condition
a preference, the target stimulus is paired with a
valued outcome that is not present on test. The
present work, on the other hand, suggests that
changing the cues (and potentially outcomes)
paired with a target stimulus can disrupt prefer-
ences. It is therefore desirable to know in any
given context whether the conditioning effect is
stronger than the mere exposure effect or vice
versa.

Previous evidence has suggested that the mere
exposure effect is generally a robust phenomenon
in human (Bornstein, 1989; de Zilva et al., 2013;
Newell & Shanks, 2007) and non-human animals
(Hill, 1978). In contrast, the present work finds
that the mere exposure effect is highly specific to
contexts in which the target stimulus has been
repeatedly exposed. It suggests that simple famili-
arity of the target stimulus may be insufficient for
the mere exposure effect; familiarity of the relation-
ship between the target stimulus and other stimuli
with which it is presented on test (here the name
context) is also critical.

12 THE QUARTERLY JOURNAL OF EXPERIMENTAL PSYCHOLOGY, 2015

DE ZILVA, NEWELL, MITCHELL

D
ow

nl
oa

de
d 

by
 [

U
N

SW
 L

ib
ra

ry
] 

at
 2

2:
09

 0
5 

O
ct

ob
er

 2
01

5 



REFERENCES

Baker, W. E. (1999). When can affective conditioning
and mere exposure directly influence brand choice?
Journal of Advertising, 28, 31–46. Retrieved from
http://www.jstor.org/stable/4189123

Bornstein, R. F. (1989). Exposure and affect: Overview
and meta-analysis of research, 1968–1987.
Psychological Bulletin, 106, 265–289. doi: 10.1037/
0033-2909.106.2.265

Bornstein, R. F., & D’Agostino, P. R. (1994). The attri-
bution and discounting of perceptual fluency:
Preliminary tests of a perceptual fluency/attributional
model of the mere exposure effect. Social Cognition,
12, 103–128. doi: 10.1521/soco.1994.12.2.103

Bouton, M. E., García-Gutiérrez, A., Zilski, J., &
Moody, E. W. (2006). Extinction in multiple con-
texts does not necessarily make extinction less vulner-
able to relapse. Behaviour Research and Therapy, 44,
983–994. doi: 10.1016/j.brat.2005.07.007

Bouton, M. E., & Ricker, S. T. (1994). Renewal of
extinguished responding in a second context.
Animal Learning & Behavior, 22, 317–324. doi: 10.
3758/BF03209840

de Zilva, D., Mitchell, C. J., & Newell, B. R. (2013).
Eliminating the mere exposure effect through
changes in context between exposure and test.
Cognition & Emotion, 27, 1345–1358. doi: 10.1080/
02699931.2013.775110

de Zilva, D., Vu, L., Newell, B. R., & Pearson, J. (2013).
Exposure is not enough: Suppressing stimuli from
awareness can abolish the mere exposure effect.
PLoS ONE, 8(10), e77726.

Dulany, D. E., Carlson, R. A., & Dewey, G. I. (1984). A
case of syntactical learning and judgment: How con-
scious and how abstract? Journal of Experimental

Psychology: General, 113, 541–555. doi:10.1037/
0096-3445.113.4.541

Gaver, W. W., & Mandler, G. (1987). Play it again,
Sam: On liking music. Cognition & Emotion, 1,
259–282. doi: 10.1080/02699938708408051

Gordon, P. C., & Holyoak, K. J. (1983). Implicit learn-
ing and generalization of the “mere exposure” effect.
Journal of Personality and Social Psychology, 45, 492–
500. doi: 10.1037/0022-3514.45.3.492

Gruppuso, V., Lindsay, S., & Masson, M. E. J. (2007).
I’d know that face anywhere! Psychonomic Bulletin &

Review, 14, 1085–1089. Retrieved from http://
www.springer.com/psychology/cognitive+psychology
/journal/13423

Halberstadt, J., & Rhodes, G. (2000). The attractiveness
of nonface averages: Implications for an evolutionary
explanation of the attractiveness of average faces.
Psychological Science, 11, 285–289. doi:10.1111/
1467-9280.00257

Hermans, D., Craske, M. G., Mineka, S., & Lovibond,
P. F. (2006). Extinction in human fear conditioning.
Biological Psychiatry, 60, 361–368.

Hill, W. F. (1978). Effects of mere exposure on prefer-
ences in nonhuman mammals. Psychological Bulletin,
85, 1177–1198. doi:10.1037/0033-2909.85.6.1177

Jacoby, L. L., & Dallas, M. (1981). On the relationship
between autobiographical memory and perceptual
learning. Journal of Experimental Psychology: General,
110, 306–340. doi:10.1037/0096-3445.110.3.306

Langlois, J. H., & Roggman, L. A. (1990). Attractive
faces are only average. Psychological Science, 1, 115–
121. doi:10.1111/j.1467-9280.1990.tb00079.x

Langner, O., Dotsch, R., Bijlstra, G., Wigboldus,
D. H. J., Hawk, S. T., & van Knippenberg, A.
(2010). Presentation and validation of the Radboud
Faces Database. Cognition & Emotion, 24, 1377–
1388. doi: 10.1080/02699930903485076

Lovibond, P. F., Preston, G. C., & Mackintosh, N. J.
(1984). Context specificity of conditioning, extinc-
tion, and latent inhibition. Journal of Experimental
Psychology: Animal Behavior Processes, 10, 360–375.
doi: 10.1037//0097-7403.10.3.360

Mandler, G. (1984). Mind and body. New York: W.W.
Norton.

Mandler, G., Nakamura, Y., & Van Zandt, B. J. (1987).
Nonspecific effects of exposure on stimuli that cannot
be recognized. Journal of Experimental Psychology:

Learning, Memory, and Cognition, 13, 646–648. doi:
10.1037/0278-7393.13.4.646

Murnane, K., & Phelps, M. P. (1994). When does a
different environmental context make a difference in
recognition? A global activation model. Memory &

Cognition, 22, 584–590. doi:10.3758/BF03198397
Neumann, D. L., Lipp, O. V., & Cory, S. E. (2007).

Conducting extinction in multiple contexts does not
necessarily attenuate the renewal of shock expectancy
in a fear-conditioning procedure with humans.
Behaviour Research and Therapy, 45, 385–394. doi:
10.1016/j.brat.2006.02.001

Newell, B. R. & Bright, J. E. H. (2001). The relationship
between the structural mere exposure effect and the
implicit learning process. The Quarterly Journal of

Experimental Psychology Section A, 54, 1087–1104.
doi: 10.1080/02724980042000525

THE QUARTERLY JOURNAL OF EXPERIMENTAL PSYCHOLOGY, 2015 13

MULTIPLE CONTEXT MERE EXPOSURE

D
ow

nl
oa

de
d 

by
 [

U
N

SW
 L

ib
ra

ry
] 

at
 2

2:
09

 0
5 

O
ct

ob
er

 2
01

5 

http://www.jstor.org/stable/4189123
http://dx.doi.org/10.1037/0033-2909.106.2.265
http://dx.doi.org/10.1037/0033-2909.106.2.265
http://dx.doi.org/10.1521/soco.1994.12.2.103
http://dx.doi.org/10.1016/j.brat.2005.07.007
http://dx.doi.org/10.3758/BF03209840
http://dx.doi.org/10.3758/BF03209840
http://dx.doi.org/10.1080/02699931.2013.775110
http://dx.doi.org/10.1080/02699931.2013.775110
http://dx.doi.org/10.1037/0096-3445.113.4.541
http://dx.doi.org/10.1037/0096-3445.113.4.541
http://dx.doi.org/10.1080/02699938708408051
http://dx.doi.org/10.1037/0022-3514.45.3.492
http://www.springer.com/psychology/cognitive+psychology/journal/13423
http://www.springer.com/psychology/cognitive+psychology/journal/13423
http://www.springer.com/psychology/cognitive+psychology/journal/13423
http://dx.doi.org/10.1111/1467-9280.00257
http://dx.doi.org/10.1111/1467-9280.00257
http://dx.doi.org/10.1037/0033-2909.85.6.1177
http://dx.doi.org/10.1037/0096-3445.110.3.306
http://dx.doi.org/10.1111/j.1467-9280.1990.tb00079.x
http://dx.doi.org/10.1080/02699930903485076
http://dx.doi.org/10.1037//0097-7403.10.3.360
http://dx.doi.org/10.1037/0278-7393.13.4.646
http://dx.doi.org/10.1037/0278-7393.13.4.646
http://dx.doi.org/10.3758/BF03198397
http://dx.doi.org/10.1016/j.brat.2006.02.001
http://dx.doi.org/10.1016/j.brat.2006.02.001
http://dx.doi.org/10.1080/02724980042000525


Newell, B. R., & Shanks, D. R. (2007). Recognising
what you like: Examining the relation between the
mere-exposure effect and recognition. European

Journal of Cognitive Psychology, 19, 103–118. doi:10.
1080/09541440500487454

Rastle, K., Harrington, J., & Coltheart, M. (2002).
358,534 nonwords: The ARC Nonword Database.
Quarterly Journal of Experimental Psychology

Section A, 55, 1339–1362. doi: 10.1080/
02724980244000099

Reber, R., Schwarz, N., & Winkielman, P. (2004).
Processing fluency and aesthetic pleasure: Is beauty
in the perceiver’s processing experience? Personality

and Social Psychology Review, 8, 364–382. doi: 10.
1207/s15327957pspr0804_3

Rodriguez, B. I., Craske, M. G., Mineka, S., & Hladek,
D. (1999). Context-specificity of relapse: Effects of
therapist and environmental context on return of
fear. Behaviour Research & Therapy, 37, 845–862.
doi: 10.1016/S0005-7967(98)00106-5

Siegel, P., & Weingerger, J. (2012). Less is more: The
effects of very brief versus clearly visible exposure.
Emotion, 12, 394–402. doi:10.1037/a0026806

Smith, S. M., Glenberg, A., & Bjork, R. A. (1978).
Environmental context and human memory.
Memory & Cognition, 6, 342–353. Retrieved from
http://www.springer.com/psychology/cognitive
+psychology/journal/13421

Stafford, T., & Grimes, A. (2012). Memory enhances
the mere exposure effect. Psychology and Marketing,
29, 995–1003. doi: 0.1002/mar.20581

Stuart, E. W., Shimp, T. A., & Engle, R. W. (1987).
Classical conditioning of consumer attitudes: Four
experiments in an advertising context. Journal of

Consumer Research, 14, 334–349. Retrieved from
http://www.jstor.org/stable/2489495

Tulving, E., & Thomson, D. M. (1973). Encoding
specificity and retrieval processes in episodic
memory. Psychological Review, 80, 352–373. doi:10.
1037/h0020071

Unkelbach, C. (2007). Reversing the truth effect:
Learning the interpretation of processing fluency in
judgments of truth. Journal of Experimental

Psychology: Learning, Memory, and Cognition, 33,
219–230. doi:10.1037/0278-7393.33.1.219

Whittlesea, B. W. A. (1993). Illusions of familiarity.
Journal of Experimental Psychology: Learning,

Memory, and Cognition, 19, 1235–1253. doi: 10.
1037/0278-7393.19.6.1235

Whittlesea, B. W. A., & Williams, L. D. (2001). The
discrepancy-attribution hypothesis: II. Expectation,
uncertainty, surprise, and feelings of familiarity.
Journal of Experimental Psychology: Learning,

Memory, and Cognition, 27, 14–33. doi: 10.1037/
0278-7393.27.1.14

Winkielman, P., Halberstadt, J., Fazendeiro, T., &
Catty, S. (2006). Prototypes are attractive because
they are easy on the mind. Psychological Science, 17,
799–806. doi:10.1111/j.1467-9280.2006.01785.x

Winkielman, P., Huber, D. E., Kavanagh, L., &
Schwarz, N. (2012). Fluency of consistency: When
thoughts fit nicely and flow smoothly. In B.
Gawronski & F. Strack (Eds.), Cognitive consistency:
A fundamental principle in social cognition (pp. 89–
111). New York: Guilford Press.

Zajonc, R. B. (1968). Attitudinal effects of mere
exposure. Journal of Personality and Social Psychology,
9, 1–27. doi: 10.1037/h0025848

14 THE QUARTERLY JOURNAL OF EXPERIMENTAL PSYCHOLOGY, 2015

DE ZILVA, NEWELL, MITCHELL

D
ow

nl
oa

de
d 

by
 [

U
N

SW
 L

ib
ra

ry
] 

at
 2

2:
09

 0
5 

O
ct

ob
er

 2
01

5 

http://dx.doi.org/10.1080/09541440500487454
http://dx.doi.org/10.1080/09541440500487454
http://dx.doi.org/10.1080/02724980244000099
http://dx.doi.org/10.1080/02724980244000099
http://dx.doi.org/10.1207/s15327957pspr0804_3
http://dx.doi.org/10.1207/s15327957pspr0804_3
http://dx.doi.org/10.1016/S0005-7967(98)00106-5
http://dx.doi.org/10.1037/a0026806
http://www.springer.com/psychology/cognitive+psychology/journal/13421
http://www.springer.com/psychology/cognitive+psychology/journal/13421
http://dx.doi.org/0.1002/mar.20581
http://www.jstor.org/stable/2489495
http://dx.doi.org/10.1037/h0020071
http://dx.doi.org/10.1037/h0020071
http://dx.doi.org/10.1037/0278-7393.33.1.219
http://dx.doi.org/10.1037/0278-7393.19.6.1235
http://dx.doi.org/10.1037/0278-7393.19.6.1235
http://dx.doi.org/10.1037/0278-7393.27.1.14
http://dx.doi.org/10.1037/0278-7393.27.1.14
http://dx.doi.org/10.1111/j.1467-9280.2006.01785.x
http://dx.doi.org/10.1037/h0025848

	Abstract
	EXPERIMENT 1
	Method
	Participants
	Stimuli and apparatus
	Design and procedure

	Results and discussion

	EXPERIMENT 2
	Method
	Results and discussion

	EXPERIMENT 3
	Method
	Results and discussion

	GENERAL DISCUSSION
	References

