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A hybrid evaluative-conditioning/source-monitoring paradigm is put forward as an
alternative to the standard evaluative-conditioning paradigm. The first experiment paired
brand names with a small number of attractive or unattractive female faces and used a
likeability rating task as well as a source monitoring task. The second experiment paired
words which differed along a masculine-feminine dimension with male and female faces,
and used a speeded judgment about whether words were stereotypically masculine or
feminine. The third experiment paired words that differed along an active-inactive dimen-
sion with male and female faces and used a variation of the Implicit Association Test where
judgments about whether words were active or inactive were mixed with judgments about
whether faces were male or female. In all three experiments, we observed transfer between
the recently acquired information and the judgment task. In addition, the three experi-
ments progressively reduce the probability of demand characteristics. We explain the
results in this paradigm, and in many other paradigms, as a breakdown in access control.
We also point to several similarities between existing theories of evaluative conditioning
and memory phenomena/theories that have gone unnoticed in the evaluative conditioning
literature.

© 2010 Elsevier Inc. All rights reserved.

Introduction

Work of this type has been conceptualized as involving
classical conditioning or implicit learning/memory and it

There has been a long history of attempts to show that
attitudes can be changed by the repeated pairing of a neu-
tral stimulus with valenced stimuli. For example, Staats and
Staats (1958) paired each of two national names with either
positively or negatively valenced words. After repeated
pairings, the national name paired with the positive words
was rated more favorably than the national name paired
with the negative words. Similarly, Levey and Martin
(1975; also see Baeyens, Eelen, & Van den Bergh, 1990)
paired neutral pictures with valenced pictures.
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has had a major impact on thinking about attitude change
in social psychology and marketing (Allen & Janiszewski,
1989; Cacioppo, Marshell-Goodell, Tassinary, & Petty,
1992; Lee, 2002; Olson & Fazio, 2001; Olson & Fazio,
2006; Shimp, Stuart, & Engle, 1991). Work to understand
the phenomenon continues as new marketing techniques
based on repeated pairings, such as corporate sponsorship
of sport (Speed & Thompson, 2000) and brand placement
in movies, proliferate (Yang & Roskos-Ewoldsen, 2007);
and as predispositions built on repeated exposures such
as racial prejudice persist (Olson & Fazio, 2006). There is
no question that such exposures change affective ratings,
but there is considerable debate over whether this is a
direct transfer of the valence or a demand characteristic
(Field, 2000, p. 1974; Shanks & St. John, 1994).


http://dx.doi.org/10.1016/j.jml.2010.06.006
mailto:mh@humanfactors.uq.edu.au
http://dx.doi.org/10.1016/j.jml.2010.06.006
http://www.sciencedirect.com/science/journal/0749596X
http://www.elsevier.com/locate/jml

M.S. Humphreys et al./Journal of Memory and Language 63 (2010) 400-415 401

In a simple evaluative conditioning experiment, two
neutral stimuli are used: one is paired with a small set of
positively valenced stimuli, and the other is paired with a
small set of negatively valenced stimuli. Because only 2
cues are used, it would generally be quite easy for someone
to become aware of the relationship between the cues and
their paired stimuli or to recover some or all of this infor-
mation at test. Similarly, in discrimination learning, very
few people fail immediately to learn that one class of stim-
uli results in an unpleasant event, such as an electric shock
or puff of air to the eye, while the other does not. For this
reason, a rather considerable effort is often made to “com-
plicate” the learning situation to prevent participants from
becoming aware of these contingencies (Lovibond &
Shanks, 2002; Olson & Fazio, 2001).

In a further extension of the traditional evaluative-
conditioning paradigm, Olson and Fazio (2006) set out to
change racial prejudice against African Americans with
repeated conditioned stimulus-unconditioned stimulus
(CS-US) pairings of eight different photographs of black
individuals with positively valenced words and images,
and eight different photographs of white individuals with
negatively valenced words and images. During the learning
phase, participants were required to press a button when-
ever a pre-specified (neutral filler) target appeared. Inter-
spersed during the exposure were the focal black-positive
and white-negative CS-US pairings. In order to prevent
awareness of this contingency, the task was embedded
among several hundred images and words that appeared
simultaneously and sequentially in various spatial and
temporal locations over six blocks, and the photographs
of the black and white individuals were engaged in various
occupational roles. Olson and Fazio used multiple CSs to
determine whether conditioning at the level of the 16 pho-
tograph exemplars would transfer to the attitudes of their
participants at the level of the category. At test, participants
were presented with a subset of four black and white pho-
tographs, each paired with two positive and two negative
stimuli, and they were asked to estimate whether the two
images appeared together during the learning phase. They
found that photos paired with same-valence stimuli (i.e.,
white-negative and black-positive) were not endorsed
more often than photos paired with different-valence stim-
uli (i.e., white-positive and black-negative). In a second
experiment, they used the same conditioning procedure
along with a priming measure of racial attitudes where
photos of new individuals were presented just prior to pre-
senting positively or negatively valenced adjectives. Over
the course of the test, each photo was paired with two pos-
itively valenced adjectives and two negatively valenced
adjectives. The participants were instructed to attend to
the photo in anticipation of a subsequent recognition test
and to categorize each adjective as either positive or nega-
tive. There was a significant priming effect consistent with
a direct transfer of valence to previously unseen photo-
graphs of black and white individuals.

The results of Olson and Fazio (2006) are impressive.
There are, however, some fundamental problems in deter-
mining whether there is ever chance performance on an
explicit test and greater than chance performance on an
attitude change test. With respect to the Olson and Fazio

procedure, one wonders whether the pair recognition task
used to assess awareness was sensitive enough to show an
effect given the complicated procedures and the interfer-
ence that would have been caused by repeating the photos
four times during the test. More generally, Mitchell, De
Houwer, and Lovibond (2009) have argued that the proce-
dure of using a post experimental questionnaire or inter-
view to assess contingency awareness is flawed. They
note that it is easy to find evidence for learning without
awareness simply by using a noisy measure, and point to
the general difficulty in accepting the null hypothesis that
participants are unaware.

There is also a problem with inferring that someone was
aware, while they were taking the attitude change task,
from an answer obtained on a post experimental question-
naire. The alternative is that one or more of the questions
on the questionnaire triggered memory retrieval of a
specific learning instance, a thought or reaction to a specific
instance, or a more generalized memory (Humphreys,
Murray, & Maguire, 2009). Because the specific cues pro-
vided by the questions are not necessarily present during
the attitude change task, it is possible that the memories
that are retrieved will differ in the two situations.

Another issue that needs addressing is the question as
to why a few minutes of laboratory training should change
long standing attitudes. That is, why should a few pairings
of black individuals with positive stimuli change “racial
prejudice” in the Olson and Fazio (2006) procedure? Our
starting point here is the assumption that we are dealing
with associative learning/memory. As Jacoby, Shimizu,
Daniels, and Rhodes (2005) noted, memory can be con-
trolled in two ways: (1) memory output can be examined
to determine if it is appropriate, or (2) retrieval can be con-
strained so that only sought after material comes to mind
(also see Humphreys et al., 2003). It seems possible that
the intrusion of recent memories into an evaluative judg-
ment can be seen as a breakdown in access control. That
is, the participant is trying to retrieve personal memo-
ries/reactions, but without deliberate intent - some of
the recent learning (or some aspects of the recent learning)
intrude, thereby altering the judgment. If correct, this
would be important because we know something about
the conditions in which a breakdown in access control is
likely to occur and something about its properties.

Our first point about access control is the observation
that cross talk between two different memory retrieval
processes can be observed when one has to switch be-
tween performing one access process and the other. For
example, Nelson, McEvoy, and Friedrich (1982) investi-
gated associative interference by placing both an associate
of a cue and a rhyme of a cue in a study list. The cue itself
was not studied. The list that contained both a rhyme and
an associate of the cue, produced interference when partic-
ipants were required to randomly switch between using
one of the cues to recall an associate and using another
one of the cues to recall a rhyme. Interference was not ob-
served, however, when participants used the cues to recall
associates only, or if they used the cues to recall rhymes
only. Logan and Delheimer (2001) provide another exam-
ple of cross talk between two different retrieval processes
when the participant is required to perform them in quick
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succession. These results seem to be particularly pertinent
to the question as to why evidence for evaluative condi-
tioning can be found in priming paradigms (Olson & Fazio,
2006). In these paradigms, the retrieval process that is re-
quired for the second cue (i.e., decide whether this word or
picture is good or bad) may induce participants to retrieve
good or bad memories to the first cue. A very similar expla-
nation can be applied to the Implicit Association Test (IAT,
Greenwald, McGhee, & Schwartz, 1998). In this procedure,
the participant is required to rapidly switch between per-
forming two different retrieval operations (e.g., classifying
pictures of faces as black or white and classifying words/
pictures as good or bad).

The second example of the loss of access control shows
that we do not always retrieve an entire episode. Instead,
with the right cues, a portion of one episode can emerge
in the memory for another episode. Thus, if a neutral stim-
ulus has been paired with a positively evaluated picture,
then under some conditions, the memory for that pairing
may not be retrieved. Instead, a memory for a thought or
reaction that one had to the pairing might be retrieved,
and this retrieval would not necessarily be recognizable
as being of episodic or recent origin. Humphreys and
Cornwell et al. (2010, Experiment 2) looked at the effect
of providing information about an ambushing attempt
and/or counter-ambushing information on memory for
the sponsor of the event. Ambushing includes the use of
phrases and images associated with an event or activity
within the event broadcast or presence in and around the
venue, where a non-sponsoring company associates itself
with the event, without paying for sponsorship rights. In
this experiment (see Fig. 1 for the design of the two be-
tween-subject conditions, which are relevant to this dis-
cussion), participants first received 16 messages about
real companies sponsoring fictitious events. For one group,
each of the 16 sponsorship messages was followed on the
same day by either an ambushing message linking a com-
petitor of the sponsor to the event or an unrelated filler
message. The next day, they received a different message
depending on what they received on Day 1. If on Day 1,
they had received an ambushing message, the Day 2 mes-
sage was either a counter-ambushing message, announc-
ing that a competitor was attempting to ambush the
event, or an unrelated filler message. Similarly, if on Day
1 they received a filler message, then the Day 2 message
was either a counter-ambushing message or another filler
message. Following the sponsorship announcements, the
second group received either a counter-ambushing mes-
sage or a filler message corresponding to each of the spon-
sorship announcements. Then on Day 2, if they had
received a counter-ambushing message on Day 1, the
Day 2 message was either an ambushing message or a filler
message. Similarly, if they had received a filler message on
Day 1, then the Day 2 message was either a counter-
ambushing message or a filler message. Finally on Day 2,
both groups were given the 16 events as cues and asked
to recall the sponsor. The ambushing message linked a
competitor of the sponsor to the event, but was ambiguous
about whether or not the competitor was a sponsor of the
event. If, when cued with the event, a participant recalled
an ambushing message, they may well have been confused

and assumed that the ambusher was in fact the sponsor.
The counter-ambushing message was a message from the
event organizers. It named the competitor and the event
and explicitly stated that the competitor was attempting
to ambush the event. If, when cued with the event, a par-
ticipant recalled the entire counter-ambushing message
or the central theme of the counter-ambushing message
(the “not sponsor” information), they would have known
that the ambusher was not the sponsor. In this situation
then, if the counter-ambushing message reduces sponsor
recall and/or increases the recall of the ambusher, then
we can be sure that the entire episode and/or its central
theme is not being retrieved.

There was a small reduction in sponsor recall and a ma-
jor increase in intrusions of the ambusher when the coun-
ter-ambushing message occurs on Day 2 (it follows either
an ambushing or a filler message on Day 1) than when it
occurs on Day 1 (it is followed by either a filler or ambush-
ing message on Day 2). Because of recency, participants
should have been more capable of recalling either the en-
tire counter-ambushing message or the “not sponsor”
information provided in the counter-ambushing message
when it occurred on Day 2 than when it occurred on Day
1. Instead, it appears that the linking of the competitor to
the event, which occurred in the counter-ambushing mes-
sage, was having an effect on intrusions in the absence of a
memory for the “not sponsor” information that was the
central theme of the counter-ambushing message. Humph-
reys and Cornwell et al. (2010) argued that this occurred
because the cues that were being used (the event, the
Day 1 context, the concept of a brand name) were more
likely to cue the name of the competitor than they were
to retrieve the “not sponsor” information.

When a participant has strong pre-existing associations
with the cues used in an evaluative-conditioning paradigm
(e.g., the national names used by Staats & Staats, 1958), it
looks like an episodic memory (what has been learned dur-
ing the evaluative conditioning procedure) is intruding
into a semantic memory (the pre-existing associations or
knowledge about the cues). Access control also breaks
down in these situations as episodic memories acquired
over multiple occasions can intrude in semantic tasks.
For example, Humphreys et al. (2009) had participants
learn multiple 4-pair lists. Each list was constructed from
a set of 6 cues. Across the short lists, each cue was paired
with two different targets, where the high frequency target
occurred twice as often as the low frequency target. Each of
the short lists was followed by the presentation of 2 cues.
Initially, participants were simply asked to recall the target
paired with that cue in the last list. In later trials, partici-
pants were sometimes asked to produce the first of the list
targets that came to mind. As a final task, participants were
given a free association task where they were given a cue
and asked to respond with the first word that came to
mind. In this task, the first 6 cues were new and the next
12 contained 6 new cues as well as the 6 cues that had
been used to construct the study lists. Participants pro-
vided normal associative responses to the new cues (e.g.,
to “salt”, “pepper” might be supplied). However, 51% and
19% of the responses to the 6 old cues were respectively,
the dominant and non-dominant targets from the
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Fig. 1. Design of Humphreys and Cornwell et al. (2010, Experiment 2).

experiment rather than well established word associates.
Furthermore, three of the participants who were graduate
students and friends of the experimenter spontaneously
reported that they were surprised when the first item they
thought of on the free association task was one of the unre-
lated targets that had been paired with that cue during the
learning phase. Thus, under these conditions, there was
transfer from recent learning to a test of semantic knowl-
edge (free association). The participants would have been
aware of the intrusion of the list targets in the free associ-
ation task, but based on their spontaneous reports, it ap-
pears that this intrusion was unbidden (non-deliberate).
In addition, the procedures in Humphreys et al. (2009)
share some characteristics with procedures commonly
used in evaluative-conditioning paradigms. That is, learn-
ing about the pairing of a neutral stimulus with a valenced
word or picture occurs over multiple presentations, which
occur at irregular intervals in somewhat different contexts.

If we are correct in attributing the attitude change fol-
lowing evaluative conditioning to a breakdown in access
control, then there is little reason to look for a change in atti-
tude that occurs without performance on a final explicit test
thatreveals some level of awareness of the pairings between
the neutral cues and the valenced stimuli. Because we as-
sume that the same memories are involved, we expect that
there will be a substantial correlation between performance
on the explicit and implicit tests. Second, the crucial concern
for a theory about a breakdown in access control is to rule
out intentional retrieval. That is, for the theory to be correct,
the retrieval of the associations formed during the study
phase must be unintentional or unbidden. We expect that
at times people will be aware that they are recalling associ-
ations formed during the study phase (e.g., Humphreys
et al., 2009). At other times, however, people will not be
highly aware of the origin of the associations that they are
retrieving. Finally, our ideas about a loss of access control
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can be tested on non-valenced stimuli. This can be advanta-
geous because at times the use of non-valenced stimuli may
serve to reduce awareness of the conceptual basis of the
pairings that are being learned.

The hybrid evaluative conditioning source-monitoring
paradigm

Our first priority is to create a new paradigm that would
produce good learning and where there is a reasonable
chance that participants would not understand the cate-
gorical nature of the stimuli during the learning phase.
Our starting point in designing an alternative paradigm is
to note that evaluative conditioning and discrimination
learning approaches are similar to the source-monitoring
paradigm (Johnson, Hashtroudi, & Lindsay, 1993; Johnson,
Taylor, & Raye, 1977). However, in source-monitoring, par-
ticipants study a list of items that have been arbitrarily
paired with different contexts, and are then asked to dis-
criminate the source of the items (e.g., words presented
in two different colors or styles of font, spoken in a male
or female voice, presented auditorally or visually). As far
as we know, a source-monitoring paradigm has never
paired sets of stimuli that have a family resemblance with
cues, even though such pairings are common in evaluative
conditioning and discrimination learning. In addition, it
seems possible to reduce awareness of the conceptual ba-
sis for the pairings without reducing the learning of the
individual pairings by making classification an incidental
part of another task, such as an explicit memory task
(e.g., Brooks, Squire-Graydon, & Wood, 2007).

In Experiment 1, we pair fictitious brand names with
attractive and unattractive faces. To encourage learning of
the brand-face pairings (while at least partially concealing
the fact that we were manipulating attractiveness), we pre-
sented short lists of brand-face pairs followed by a associa-
tive-recognition test. That is, participants were told to
remember the brand that was paired with each face, so
attractiveness was not the focus of the task. In order to make
concept formation more difficult, each brand was paired
with a small number of attractive faces or a small number
of unattractive faces. However, each face only occurred
once.! After learning and being tested on many such lists, half
of the participants were asked to rate how much they liked
each brand name (“evaluative conditioning”), and half were
asked to decide whether the brand name had been paired with
one or more attractive faces (“source monitoring”). We used a
likeability task to show that we could replicate the standard
findings in the literature, though we made no attempt to see
if the participants making these ratings were aware that
brands had been paired with attractive or unattractive faces.

! In this experiment, the targets that are paired with any one cue have a
family resemblance. That is, they are similar in some aspects, although there
may not be a defining feature or features shared by all members of the
category. The concept that participants might or might not acquire is that a
particular stimulus is consistently paired with attractive faces or with
unattractive faces. In this paradigm, it would also be possible to instantiate a
concept at the level of the list by pairing cues that had a family resemblance
(active or inactive words) with targets that had a family resemblance (e.g.,
male or female faces). In such a design, active words might be paired with
female faces and inactive words with male faces or vice versa.

The source monitoring task was used to assess the likelihood
that participants could recover categorical information at test.
No attempt was made, however, to determine whether this
information had been explicitly stored at study (e.g., a verbal
label or response such as “this brand was paired with an
attractive face” is stored with the brand at study) or was based
on theretrieval of some other form of information (e.g., an im-
age of a face, sub-symbolic information).

The following two experiments were used to determine
whether the intrusion of recently learned information into
a personal judgment task (likeability ratings) or a semantic
memory task could occur in an unbidden manner. In an ef-
fort to show that retrievals of the recently acquired infor-
mation in our paradigm could occur in an unbidden
fashion in Experiments 2 and 3, we made it progressively
less likely that participants would see the relevance of this
earlier information. That is, in Experiment 1 there was no a
priori basis for the likeability ratings, so it is possible that
participants would deliberately use information from the
experimental session to make their ratings. In Experiment
2, we used a speeded classification task to reduce the prob-
ability that participants would deliberately try to retrieve
the recently acquired information. We paired words with
male and female faces, and at test, we asked participants
whether the words were stereotypically masculine or ste-
reotypically feminine. In normative data, the words that
we used differed along this dimension, so there was a real
basis in semantic memory for making the decision. In addi-
tion, during study, half of the normatively masculine
words had been paired with male faces, and half had been
paired with female faces (and vice versa for the norma-
tively feminine words). This meant that the pairing was
not a valid cue for the masculine-feminine decision. Note
that although the distinction between male and female
faces is very obvious, it is unlikely to attract much atten-
tion. That is, participants would not be surprised by the
use of both male and female faces in a face recognition
experiment whilst they might be surprised at the use of
pleasant and unpleasant photographs.

The associative recognition phase for Experiment 3 was
the same as Experiment 2, but instead of masculine and fem-
inine words, we presented active and inactive words. Then,
rather than presenting a speeded classification task (as we
did in Experiment 2), we presented participants with a mod-
ification of the IAT procedure in which they classified words
as active or inactive and faces as male or female (Greenwald
etal., 1998). “Congruence” in Experiment 3 was determined
by the relationship between the word-face pairings during
the pair recognition task and the word-face pairings during
the IAT. We assumed that in making active and inactive
judgments to words, participants would not deliberately re-
trieve information that was irrelevant to this judgment and
that they perceived as being irrelevant to the judgment.

Experiment 1
Method
Participants and design

Forty students from the University of Queensland were
randomly assigned evenly to Conditions 1 and 2 where
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brand name repetition (1, 3, or 6) and facial attractiveness
(attractive, unattractive) were within-subject variables.

Stimuli

The stimuli consisted of 48 fictitious brand names and
160 (80 attractive and 80 unattractive) faces. For each par-
ticipant, 24 brands were randomly presented one, three, or
six times with photos of attractive faces and 24 brands
were randomly presented one, three, or six times with
photos of unattractive faces. Each photograph was pre-
sented once at study and again at test. The list of 48 ficti-
tious brand names was compiled by searching published
papers that had used fictitious brand names as part of their
experiment. The final list consisted of 24 words (e.g., Star)
and 24 non-words (e.g., Tiddip) and included product rele-
vant brand names (e.g., X-Rust) and product irrelevant
brand names (e.g., Circle). The photographs were selected
on the basis of pilot work involving four separate groups
of 20 participants each providing an attractiveness rating
of 116 photographs (90 female and 26 male) on a 9-point
scale. The 464 greyscale photos were obtained from a cast-
ing database http://www.interfaces.nl by searching for
individuals ranging from 18 to 25 years. Each photo was
then normalized according to each participant’s ratings
and averaged across the 20 participants in each of the four
groups. The 80 female photographs that received the high-
est attractiveness ratings were selected for the attractive
condition and the 80 female photos that received the low-
est attractiveness ratings were selected for the unattractive
condition. The chosen faces differed across several dimen-
sions (e.g., ethnicity, hair color and length, make up, pose,
etc.) typical of a photo shoot for a talent agency.

Procedure

For each participant, the study consisted of two tasks:
(1) a pair recognition task and (2) a brand likeability rating
(Condition 1) or a source monitoring task (Condition 2).
The pair recognition task, completed by all participants, in-
volved 20 trials. The study phase consisted of the presenta-
tion of eight brand-face pairs for 3 s each. There were
always four attractive and four unattractive faces in each
list. The test phase consisted of four intact and four rear-
ranged pairs. In creating rearranged pairs, if a brand had
been paired with an attractive face at study, then it was
paired with another attractive face from the same study
list at test and similarly for brands paired with unattractive
faces. Consequently, in each test list, there were two intact
and two rearranged pairs with an attractive face and two of
each with an unattractive face. Following the test phase of
a trial, participants pressed the space bar to begin the
study phase of the next trial. In all, there were 20 trials, di-
vided into three blocks (Block 1: 6 trials; Block 2: 6 trials;
Block 3: 8 trials). The brand names that appeared six times
in total were presented twice in each block. Those that ap-
peared three times were presented once in each block and
the brand names appearing only once were presented in
the final block only (hence the extra number of trials in this
block). The list that they appeared in was randomized
within blocks, consistent with the overall restrictions de-
scribed above. There was no repetition of a brand name
within an 8-pair list. The instructions described the pair

recognition task as if it were the sole task and this empha-
sis on explicit memorizing of the brand-face pair was
maintained by the repeated study and test phases.

After completing all 20 trials, participants were given one
of two tasks: a brand likeability rating task (Condition 1) ora
source monitoring task (Condition 2). Those in Condition 1
were asked to rate the likeability of each brand name by
clicking on the appropriate button (very likeable; likeable;
neutral; unlikeable; very unlikeable). Those in Condition 2
were asked to indicate whether each brand name had been
presented with one or more attractive faces or one or more
unattractive faces by clicking on the appropriate button
(attractive; unattractive). After responding, the next brand
name immediately appeared on the screen.

Results

Pair recognition

Pair recognition was generally good. Collapsing across
blocks and conditions, the hit rate (i.e., correctly classifying
an intact brand-image pairing as “intact”) was .84 and the
false alarm rate (i.e., incorrectly classifying an rearranged
brand-image pairing as “intact”) was .21, with a d’ value
of 2.01. Thus, participants were learning the individual
brand-face pairings. Similar results were obtained in the
subsequent experiments and will not be reported.

Likeability ratings

The mean brand likeability ratings as a function of the
number of presentations and the attractiveness of the paired
faces are presented in Table 1. A2 x 3 within-subjects ANO-
VA was conducted with facial attractiveness (attractive,
unattractive) and number of pairings (1, 3, 6) as indepen-
dent variables, and brand likeability ratings (1, very
unlikeable to 5, very likeable) as the dependent variable.
Results revealed a significant main effect of attractiveness,
F(1,19)=29.594, MSE=.262, p<.001, partial #?=.609,
such that participants rated brand names that were previ-
ously paired with attractive faces (M = 3.30) as more likeable
than those previously paired with unattractive faces
(M =2.79). Likewise, there was a significant main effect of
number of pairings, F(2, 38) = 4.468, MSE =.165, p =.018,
partial #% = .190 (Ms = 2.922, 3.025 and 3.191 for 1, 3 and 6
repetitions, respectively). Finally, there was a marginal
attractiveness by number of pairings interaction, F(2, 38) =
2.646,MSE =.102,p = .084, partial #> = .122. A simple effects
analysis revealed that repeated presentations of the brand
names increased brand name likeability when they were
paired with attractive faces [F(2,38)=7.334, MSE =.117,
p =.002, partial #? =.278] but not when they were paired
with unattractive faces [F(2,38)=.971, MSE=.149, p=
.388, partial #% = .049].

Table 1
Brand likeability ratings (1, very unlikeable to 5, very likeable) as a function
of attractiveness and number of pairings.

Number of pairings

1 3 6
Attractive 3.08 3.33 3.49
Unattractive 2.76 2.73 2.89
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Source monitoring

The hit and false alarm rates were calculated for the re-
sults from the source monitoring condition. Responding
“attractive” to a brand that was originally paired with
attractive faces is a hit, and responding “attractive” to a
brand that was originally paired with unattractive faces
is a false alarm. Presenting the results in terms of hits
and false alarms instead of probability correct is arbitrary
though the different methods of presentation are mathe-
matically equivalent. A presentation in terms of hits and
false alarms has the advantage of putting the results into
the same format as the likeability ratings in Table 1, and
it focuses attention on the central concept of discriminabil-
ity. The mean hit and false alarm rates for Experiment 1 are
presented in Table 2.

A 2 x 3 within-subjects ANOVA was conducted on the
hit and false alarm rates. The variables were number of
pairings and attractiveness. The effect of attractiveness
was significant, F(1, 19) = 45.158, MSE = .071, p <.001, par-
tial #? =.704, indicating that the probability of responding
“attractive” was higher for brands paired with attractive
faces (M =.621) than for brands paired with unattractive
faces (M =.294). There was no significant main effect of
the number of repetitions, F(2,38)=2.342, MSE =.031,
p =.110, partial #? =.110, but the interaction between the
number of repetitions and attractiveness was significant,
F(2,38)=3.809, MSE =.039, p=.031, partial #*=.167. A
simple effects analysis showed that the probability of
responding “attractive” to the brands paired with unattrac-
tive faces (i.e., false alarm rate) was not influenced by the
number of pairings, F(2,38)=.580, MSE =.022, p =.565,
partial #%=.030. However, there was a significant effect
of number of pairings on the probability of responding
“attractive” to the brands paired with attractive faces
(i.e., hit rate), F(2,38)=4.321, MSE =.048, p =.020, partial
n?=.185. Specifically, the hit rate increased from 1 to 3
repetitions [t(19) = 2.843, p = .01, SEM = .068 | but not from
3 to 6 repetitions [t(19)= —.702, p =.491, SEM = .062]. In
addition, the probability of responding “attractive” was
higher for brands paired once with attractive faces
(M =0.506) than for brands paired once with unattractive
faces (M =0.319), t(19) = 2.334, p=.031, SEM = .080.

Discussion

Brands paired with attractive faces were rated as more
likeable than brands paired with unattractive faces. In addi-
tion, the likeability ratings increased with number of pair-
ings for brands paired with attractive faces but not for
brands paired with unattractive faces. A similar pattern oc-
curred with source monitoring judgments about whether a

Table 2
Performance (hit and false alarm rate) on the source monitoring task by
attractiveness and number of pairings.

Number of pairings

1 3 6
Attractive (hit rate) 51 .70 .66
Unattractive (false alarm rate) 32 .29 27

brand had been paired with one or more attractive faces. In
particular, the hit rate increased from 1 to 3 pairings.

There is no contention that we have eliminated aware-
ness of the fact that we were pairing some brands with
attractive faces and some with unattractive faces. Further-
more, if we asked the same participants the source moni-
toring question (in addition to the likeability rating) and
eliminated those who appeared to be aware, we do not
think that it would be helpful. That is, the search for a sit-
uation where attitudes change without there being some
level of performance on an explicit task is predicated on
the assumption that different types of memory are in-
volved. However, we think that the likeability ratings are
predominantly a semantic memory process (Kashima &
Kerekes, 1994), which happens to be affected by the epi-
sodic memories just acquired (Humphreys, Murray, and
Maguire, 2009). In contrast, the source monitoring judg-
ments are a more direct test of those same episodic mem-
ories. The result is that performance on the two tasks will
likely be positively correlated making it difficult to find an
effect on one task when there is no effect on the other task.
This is especially true given the good performance on the
source monitoring task. We used an extremely long list
of 180 face-brand pairings and our participants could dis-
criminate between once presented brands that had been
paired with an attractive face and once presented brands
that had been paired with an unattractive face. We cannot
rule out the possibility that this discrimination is based on
the retrieval of a label (attractive or unattractive) that was
supplied by the study participant and associated with the
brand at study. We also cannot rule out the possibility that
this discrimination is based on the retrieval of some other
form of information such as sub-symbolic information or
an image. The point here is that we cannot assume that
awareness on an explicit test is necessarily an indication
of awareness at study.

Experiment 2

We cannot rule out the possibility that the likeability
ratings in Experiment 1 are the result of demand charac-
teristics. The problem with the likeability rating task as
we instantiated it, and as it is generally instantiated in
the evaluative conditioning literature, is that participants
have no real basis for their ratings. That is, most of the
brands are not rated as particularly likeable or unlikeable,
and in the absence of any real difference in affect, it is pos-
sible that another basis for the ratings might be found,
such as what the participant thinks the experimenter
wants. To overcome this problem in Experiment 2, we
examine the effect of recent learning on semantic judg-
ments where there is a real basis for making the judgment.

Using the same pair recognition procedure as Experi-
ment 1, we presented masculine and feminine words taken
from Heise (1965) and Jenkins, Russell, and Suci (1958)
alongside male and female faces. Instead of requesting like-
ability ratings afterward, participants were asked to classify
each of the words as masculine or feminine as quickly as
possible. Again, their goal in the pair recognition phase
was to remember the word that was paired with each face,



M.S. Humphreys et al./Journal of Memory and Language 63 (2010) 400-415 407

so its gender was not the primary focus during encoding.
Each of the words was paired with three different faces dur-
ing pair recognition. Half of the to-be-classified words are
“congruent”, as they are paired with the same gender during
training, and half are “incongruent”, as they are paired with
the opposite gender during training. For example, the word
“army” (a masculine word) may have been paired with three
different male faces during the pair recognition phase, and
“motor” (a masculine word) may have been paired with
three different female faces during the pair recognition
phase. The question is whether participants would classify
“army” (a congruent word) faster and more accurately as
masculine than “motor” (an incongruent word) in this latter
phase given their prior exposure to the “army”-male faces
and “motor”-female faces pairings.

Method

Participants and design

Forty-one students from the University of Queensland
participated for course credit. Word type (masculine or fem-
inine) and congruency (congruent or incongruent) were
within-subject variables, and we measured both reaction
time and accuracy. The words were randomly assigned to
the congruent and incongruent conditions.

Stimuli

The stimuli consisted of 40 normatively masculine words
(e.g., rugged, control, machine) and 40 normatively femi-
nine words (e.g., smooth, heart, family) taken from Heise
(1965) and Jenkins et al. (1958). Words were selected on
the basis that they rated highly as either feminine or mascu-
line relative to the other scales and also on the basis that
they did not share a strong orthographic, morphemic or
semantic similarity to other words in the list. 240 photo-
graphs (120 male and 120 female) were selected from the
same casting database as Experiment 1.

Procedure

The study consisted of two tasks: (1) a pair recognition
task and (2) a speeded classification task. During the pair
recognition task, 20 of the masculine words were paired
with three different male faces (masculine-congruent)
and 20 were paired with three different female faces (mas-
culine-incongruent). Similarly, 20 of the feminine words
were paired with three different female faces (feminine-
congruent) and 20 were paired with three different male
faces (feminine-incongruent).

From the participants’ perspective, their goal in the pair
recognition task was to remember the word that was paired
with each face, so they were asked to study a series of eight
word-face pairings presented sequentially (counterbalanc-
ing the gender of the words and faces). After studying these
eight word-face pairs, we tested their memory by present-
ing the eight pairs again. But this time, four of the pairs were
intact (i.e., the words were paired with the same faces as
they studied) and four of the pairs were rearranged (i.e.,
the words were paired with different faces than they stud-
ied). In order to form a rearranged pair, each word was
paired with the same type of face with which it had been
studied. We repeated this process 30 times (40 words and

240 faces = 30 blocks of eight pairs). The instructions de-
scribed the pair recognition task as if it were the sole task.
This process ensures excellent learning of the word-face
pairings, while establishing the (in)congruence between
the gender of the word and the gender of the face described
previously.

After completing all 30 blocks, participants were given a
speeded classification task. We presented each of the 80
words from the pair recognition phase one at a time in ran-
dom order, and asked participants to determine whether
the word presented on the screen was stereotypically mas-
culine or stereotypically feminine by pressing the appro-
priate keys on the keyboard. They were asked to respond
quickly, but accurately. After making their response, the
next word immediately appeared on the screen.

Results

Reaction times

The mean reaction times for the speeded classification
task (as a function of word type and congruency) are pre-
sented in Table 3. A 2 (word type: masculine, feminine) x 2
(congruency: congruent, incongruent) within-subjects AN-
OVA on the reaction time datarevealed a significant main ef-
fect of word type, F(1,40)=11.62, MSE =247654.418,
p =.002, partial 52 =225, indicating that participants were
generally faster to respond to feminine words than mascu-
line words. Congruency was not significant, F(1,40)=
1.812, MSE = 41206.409, p = .186, partial 1% = .043, but re-
sulted in a marginal interaction with word type, F(1, 40) =
3.951, MSE = 60137.823, p = .054, partial > =.090. A simple
effects analysis revealed that participants were faster to re-
spond to masculine-congruent words than masculine-
incongruent words, F(1, 40) = 6.599, MSE = 100452.27, p =
.014, partial #? =.142, but not for feminine (in)congruent
words, F(1,40)=.059, MSE=891.962, p=.81, partial
n* =.001.

Accuracy

The mean proportion of words that were correctly iden-
tified as masculine or feminine as a function of congruency
are also presented in Table 3. A 2 (word type: masculine,
feminine) x 2 (congruency: congruent, incongruent) with-
in-subjects ANOVA on these accuracy data revealed a non-
significant main effect of word type, F(1,40)=3.151,
MSE =0.018, p=.084, partial #*>=.073, but a significant
main effect of congruency, F(1, 40) = 34.598, MSE = 0.024,
p <.001, partial #? = .464, which interacted with word type,
F(1,40)=38.416, MSE=.006, p<.001, partial #?=.49,

Table 3
Mean reaction time and accuracy for the speeded classification task in
Experiment 2.

Masculine Feminine

Congruent Incongruent Congruent Incongruent

Reaction 946 1016 906 900
time (ms)
Proportion .79 72 .83 .61

correct
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where there was a larger effect of congruence for feminine
words than masculine words.

Discussion

Participants were told that they were going to be shown a
series of short (8-pair) lists. Each pair consisted of a mascu-
line or feminine word paired with a male or female face.
Across the experiment, each word was paired with three dif-
ferent male faces or three different female faces. Half of the
masculine words were presented with male faces, and half
were presented with female faces. Similarly, half of the fem-
inine words were presented with male faces, and half were
presented with female faces. Participants were told that
they were to learn the pairings as they would receive an
associative-recognition test following each list. These
instructions were reinforced by the long series of study
and test trials. Participants took the pair recognition task
seriously and performed well. We then gave them a speeded
classification task where they had to classify the words they
had studied as masculine or feminine. Even though they had
not prepared for this task, the congruence of the pairings
clearly influenced the accuracy of their classification. That
is, they were significantly more accurate at classifying the
congruent words than the incongruent words (particularly
the feminine words). They were also faster to classify the
congruent masculine words than the incongruent mascu-
line words (though the congruency by word type interaction
did not reach significance). Thus, there is not a speed accu-
racy tradeoff. Note that the greater reactivity of the feminine
words may reflect real changes in the perception of these
words since the norms were collected in the 1950s and
1960s. Alternatively, the societal changes since then may
have provided these words with multiple, partially compet-
ing associations.

Because there was a real basis in semantic memory to
make these decisions, it seems unlikely that participants
deliberately retrieved an image of one or more of the faces
that had recently been paired with that word. There are
two reasons for making this assertion. First, it seems unli-
kely that participants would have thought that retrieving
this information was relevant to the decision that they
were being asked to make. That is, they would have known
that masculine words had been paired with both male and
female faces (and similarly for female words). Second,
memory retrieval of this kind is quite difficult (long list
and retention interval, single learning trial on each pair),
so it seems unlikely that participants would have imposed
this extra burden on themselves.

Experiment 3

Although there was no relationship between masculine
and feminine words and the gender of the face with which
it was paired, it is possible that some participants formed
the opinion that there was a relationship. In turn, this
might have induced them to recall the image of a paired
face when they were making their judgments about the
words. Experiment 3 was designed to make it even less
likely that participants would see any relationship be-
tween the paired associate task and the judgment task.

The study phase of Experiment 3 was basically similar to
Experiment 2, except that active and inactive words were
paired with male and female faces. Half of the active words
were paired with male faces and half were paired with fe-
male faces. Similarly, half of the inactive words were
paired with male faces and half were paired with female
faces. In Experiment 2, we think that the recent learning
was intruding into the judgment task because the two
tasks were conducted in similar contexts. In addition, the
retrieval operations involved in retrieving aspects of mas-
culinity and femininity may partially overlap with the re-
trieval operations involved in using facial features to
retrieve the appropriate gender (we elaborate on this point
in the final discussion). In order to enhance the possibility
of retrieving the recent learning about pairings with male
and female faces while making active-inactive judgments,
we presented participants with a version of the IAT in
which they classified words as active or inactive and faces
as male or female. Our thinking was that recent experience
with classifying pictures of faces as male or female would
prime the tendency to retrieve aspects of masculinity and
femininity when classifying the words as active or inactive.
Half of the participants were instructed to press, say, the
left key for male faces and active words and the right key
for female faces and inactive words. The other half of the
participants were instructed to press the left key for male
faces and inactive words and the right key for female faces
and active words. Therefore, “congruence” in Experiment 3
was determined by the relationship between the word-
face pairings during the pair recognition task and the
word-face pairings during the IAT. For example, the word
“solve” (an active word) may have been paired with three
different male faces during the pair recognition phase, and
“produce” (an active word) may have been paired with
three different female faces during the pair recognition
phase. The question is whether participants would be fas-
ter and more accurate in classifying “solve” during the IAT
when active words and male faces share the same response
key (a congruent word) compared to the word “produce”,
which was originally paired with female faces and does
not share the same response key (an incongruent word).

Method

Participants and design

Forty-one students from the University of Queensland
participated for course credit. Word type (active or inac-
tive) and congruency (congruent or incongruent) were
within-subject variables, and we measured both reaction
time and accuracy.

Stimuli

The stimuli consisted of 40 active words (e.g., carry,
build, arrive) and 40 inactive words (e.g., limit, contain, be-
long) taken from the same source as Experiment 2, and 240
photographs (120 male and 120 female) were obtained
from the same casting database as Experiment 1.

Procedure
The study consisted of two tasks: (1) a pair recognition
task and (2) the IAT. During the pair recognition task, 20 of



M.S. Humphreys et al./Journal of Memory and Language 63 (2010) 400-415 409

the active words were paired with male faces and 20 were
paired with female faces. Similarly, 20 of the inactive
words were paired with female faces and 20 were paired
with male faces. Again, from the participants’ perspective,
their goal was to remember the word that was paired with
each face, so they were asked to study 30 lists of eight
word-face pairings presented sequentially (counterbalanc-
ing the word type and gender of the faces). The procedure
for the pair recognition phase was identical to Experiment
2, but we used active and inactive words rather than mas-
culine and feminine words.

After completing all 30 lists, participants were given the
IAT. We presented each of the 80 words from the pair rec-
ognition phase along with 80 previously unseen faces (40
male and 40 female) one at a time in random order. On
each of the 160 trials of the IAT, participants were in-
structed to press one of two response keys. For example,
they were asked to press the “Q” key as quickly as possible
when presented with male faces or active words, and the
“P” key as quickly as possible when presented with female
faces or inactive words. In fact, the response keys and
assignment of word type and gender of the face were coun-
terbalanced. They were asked to respond quickly, but accu-
rately. After making their response, the next word (or face)
immediately appeared on the screen.

Results

Reaction times

The mean reaction times for the IAT (as a function of
word type and congruency) are presented in Table 4. A 2
(word type: active, inactive) x 2 (congruency: congruent,
incongruent) within-subjects ANOVA on the reaction time
data revealed a non-significant main effect of word type,
F(1,40)=1.933, MSE =46278.943, p=.172, partial ;12 =
.046, but a significant main effect of congruency, F(1, 40) =
5.706, MSE = 16835.728, p =.022, partial #?=.125, which
did not interact with word type, F(1,40)=.166, MSE =
24818.902, p = .686, partial 1 =.004. That is, participants
were faster to classify the congruent words (M =997,
SD =352) than the incongruent words (M= 1045, SD =
442). A separate ANOVA on the reaction time for faces
(rather than words) revealed no significant main effects or
interactions. This was expected as the faces were new and
had not been paired with active and inactive words. In addi-
tion there was no possibility of transfer from the original
learning as male and female faces had occurred equally of-
ten with active and inactive words.

Accuracy
The mean proportion of words that were correctly iden-
tified as active or inactive as a function of congruency is also

Table 4
Mean reaction time and accuracy for the IAT in Experiment 3.

Active word Inactive word

Congruent Incongruent Congruent Incongruent

Reaction 1015 1073 978 1017
time (ms)
Proportion .50 44 .80 .80

correct

presented in Table 4. A 2 (word type: active, inactive) x 2
(congruency: congruent, incongruent) within-subjects
ANOVA on these accuracy data revealed a significant main
effect of word type, F(1,40)=67.965, MSE=0.066, p <
.001, partial #? = .63, indicating that participants were less
accurate in classifying active words than inactive words.
Congruency was also significant, F(1,40)=4.241, MSE =
0.01, p =.046, partial #*=.096, indicating that congruent
words were better classified than incongruent words. Word
type and congruency did not interact significantly, F(1, 40) =
1.792, MSE = .014, p = .188, partial #* = .043. A separate AN-
OVA on the accuracy in classifying faces (rather than words)
revealed no significant main effects or interactions. Again
this was expected because the faces were new and there was
no possibility of differential transfer from the learning trials.

Discussion

As in Experiment 2, the participants would have focussed
on learning the word-face pairings rather than figuring out
what kind of face was being repeatedly paired (three pair-
ings) with a particular word. Of course, some spontaneous
abstraction of the type of face being paired might have oc-
curred. In spite of this lack of focus on the type of face being
paired with a particular word, there was a clear effect of con-
gruency on both speed and accuracy on the IAT. Our inter-
pretation is that when classifying words there was a
tendency to retrieve information that had recently been
paired with that word. This information would include the
retrieval of aspects of the faces paired with that word and
possibly verbal labels or expressions (e.g., “another male
face”) that were spontaneously produced at study. Two fac-
tors would have contributed to this tendency to retrieve re-
cently learned information. First, the test was taking place in
the same general context as the study experience. Second,
the task of classifying faces as male or female would have
primed the tendency to retrieve male or female features or
characteristics. The retrieved information about maleness
or femaleness would have then speeded up the active-inac-
tive decision when the retrieved information was mapped
onto the same response as was required by the word classi-
fication task (e.g., an active word retrieves information
about maleness and the same response is used for male faces
and active words). In addition, it seems very likely that this
retrieval of the information about maleness and femaleness
was not deliberate. That is, the participants would not have
seen a connection between pairing words with male and fe-
male faces and making active-inactive judgments about
those words. Furthermore, it is even less likely that they
would have realized that the experimenter expected them
to make faster responses to the words in the congruent than
in the incongruent conditions. At times, participants may be
aware that they are retrieving recently acquired informa-
tion while making their speeded classifications. We doubt
that this is common, but the current experiment does not
address this issue.

General discussion

The traditional approach to evaluative conditioning
sought to show that memory on an implicit test was above
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chance while memory on an explicit test was at chance.
We were concerned about this approach for two reasons.
First, we felt that attempts to reduce awareness by “com-
plicating” the study conditions were seriously reducing
learning. Second, we felt that above-chance performance
on an explicit test need not indicate that the participant
was fully aware of the contingencies involved at either
study or on the implicit test.

We were able to show that a small number of pairings
(1, 3, or 6) of fictitious brands with attractive or unattrac-
tive faces changed likeability ratings on brands, although
in this study and many previous evaluative conditioning
studies, this may have been a demand characteristic. The
small number of pairings also produced a reasonable mem-
ory for whether a brand name had been paired with an
attractive or an unattractive face. Labels that may have
been applied at study (“this brand is paired with an attrac-
tive face”) could have played a role in the ability to make
these source monitoring judgments. Nevertheless, the
good source monitoring performance and the nature of
the paradigm that diverts attention from the categorical
nature of the stimuli raises the possibility that categoriza-
tion was occurring at test, not at study. This is a question
that needs to be explored further.

A small number of pairings of masculine and feminine
words with male and female faces also changed the accu-
racy of masculine and feminine judgments about the
words. This is less likely to be due to demand characteris-
tics because there was a real basis for categorizing the
words, which there had not been for the likeability ratings.
Furthermore, the speeded nature of the decision making,
the single learning trial for each face-word pairing, and
the very long study list would reduce the probability that
participants would undertake the difficult task of episodic
retrieval. Finally, pairing active and inactive words with
male and female faces resulted in IAT-type congruency ef-
fects in a subsequent test where words were classified as
active or inactive, and faces were classified as male or fe-
male. This appears to be a clear example of unbidden recall
where the participants are not trying to retrieve faces that
had been previously paired with the test word or the
thoughts they may have had while studying that pairing.

There are of course other examples in the evaluative
conditioning literature that support the conclusion that
the prior learning can occur in an unbidden manner. For
example, Mitchell, Anderson, and Lovibond (2003) and
Olson and Fazio (2001) both used the IAT. Of particular rel-
evance is the Meersmans, De Houwer, Baeyens, Randell,
and Eelen (2005) study, which like ours, used non-valen-
ced USs. However, their results using a priming measure
were not very consistent.

The primary difference with our procedures is that we
used a much longer list than has been used in previous re-
search. This has several advantages. First of all, it permitted
us to present stimuli that varied almost continuously along a
dimension (masculine-feminine, or active-inactive). Thus,
there was a real basis for making a decision, making it less
likely that participants arrive at a decision about what they
think the experimenter would want. In addition, it means
that episodic retrieval would have been a resource demand-
ing task making it less likely that participants would have

adopted the strategy of attempting to retrieve information
about a words pairings. The long list and the more or less
continuous variation in the cues also helps to conceal the
categorical way in which we assigned targets to particular
stimuli. Finally, the large number of pairs that we use means
that we do not have to reuse pairs or items during the test
and it contributes to the stability of the results.

Note also that the use of a priming procedure does not
eliminate the possibility that participants will “intention-
ally” use the prime to retrieve recently learned informa-
tion. That is, it appears that retrieval operations can be
set up in advance of the presentation of the cue so that
once the cue is presented, the retrieval runs to completion
without further input. For example, the production of an
antonym or a synonym to a cue can be as fast (if not faster)
than the production of a free association (Davidson &
Cofer, 1968; Woodworth & Schlosberg, 1954). The very ra-
pid, and apparently effortless, retrieval of a target that was
paired with the cue in the immediately preceding list also
appears to be an example of a retrieval operation that has
been set up in advance of the presentation of the cue
(Humphreys et al., 2009). A possible conclusion from this
line of thinking is that if a participant believes that their re-
cent learning history of the primes presented is relevant to
the task they are performing, then this may have an impact
on the amount of priming observed.

Note that our procedures differ from the traditional IAT
procedures in that we did not use two blocks of trials in
which the contingencies between the response keys used
changes from Blocks 1 to 2 (Greenwald et al., 1998). That
is, if the key used for active words and male faces is the
same in Block 1, the key used for active words and female
faces would be the same in Block 2. The two-block proce-
dure is used to provide an estimate of the congruency
effect at the level of the individual. The two-block proce-
dure is not necessary if the focus is on a experiment wide
level (the congruency effect that obtains after collapsing
over the counter balancing conditions). In addition, the
two-block procedure cannot help but draw attention to
the relationship between the two judgments that are being
made, which would reduce our ability to conclude that the
recent learning was intruding in an unbidden manner.

An explanation for Experiments 2 and 3

In order to explain the results of Experiment 3 where
we used an IAT paradigm, we assume that when attempt-
ing to classify words as active or inactive, there is a ten-
dency to retrieve images of the photographs paired with
those words and/or to retrieve thoughts about maleness
or femaleness that occurred while studying the word-
name pairs. In our situation, this tendency occurs for two
reasons. First, the IAT is taking place in substantially the
same context as the study phase. Second, we assume that
there is some crosstalk when switching between the two
retrieval tasks. In this case, the requirement to classify
faces as male or female will promote the use of a cue to re-
trieve aspects of maleness or femaleness. Because there
will be some carryover to the active-inactive classification
task, there will also be some retrieval of aspects of male-
ness or femaleness during this task. If the retrieved image
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is of a male face, or if the retrieved thoughts are about
maleness, the response of pressing the “male” button will
be partially activated. Likewise, the response of pressing
the “female” button will be partially activated if the re-
trieved image is of a female face, or if the retrieved
thoughts are about femaleness.

The explanation for Experiment 2, where participants
made speeded classifications of male and female words
that had been paired with male and female faces, is similar.
Again, we assume that there is a tendency to retrieve a
paired image or thoughts that occurred while studying
the word-face pair. This occurs because participants are
trying to use the word to retrieve aspects of maleness
and femaleness in order to perform the masculine-femi-
nine classification task. Thus there will be a tendency to re-
trieve images of the faces that had been paired with the
words or the thoughts which occurred when the pair was
studied. There may also be a contextual component.

Relationships with evaluative conditioning theories and
phenomena

Pavlovian conditioning

One of the frequently cited differences between evalua-
tive and Pavlovian conditioning is that the former is resis-
tant to extinction (Baeyens, Crombez, Van den Bergh, &
Eelen, 1988; Jones, Fazio, & Olson, 2009). That is, in Pavlov-
ian conditioning, repeated presentations of the CS in the
absence of the US leads to extinction, a failure to respond
to the CS. This did not appear to be true in evaluative con-
ditioning, although Davey (1994) had questioned whether
there is enough data on this issue. More recently, a meta
analysis by Hofmann, De Houwer, Perugini, Baeyens, and
Crombez (2010) has shown that repeated presentations
of the CS by itself in evaluative conditioning are associated
with smaller effect sizes.

Similar findings do not, however, necessarily imply sim-
ilar causes. The existence of extinction in Pavlovian condi-
tioning is compatible with the idea that in some sense, the
CS is serving to predict the US. That is, if one is learning
that the CS predicts the US, then presentations of the CS
alone would serve as evidence that the CS is not a predictor
of the US, or that circumstances have changed so that it is
no longer a predictor. Something similar to extinction oc-
curs in the memory for a pair of words. That is, after learn-
ing a pair of words (AB) the presentation of the cue term
(A) by itself can reduce the recall of B given A as a cue
for B (Overton & Adolphson, 1979). Furthermore, this
may only occur when an orienting task is used so that par-
ticipants do not attempt to retrieve B while they are pro-
cessing A. That is, an attempt to retrieve B when A is
studied by itself should improve recall for B given A as a
cue (Roediger & Karpicke, 2006). However, Hart, Harris,
and Westbrook (2009) have argued that in fear condition-
ing, the CS needs to elicit fear in order for extinction to
work. It may therefore be possible to distinguish between
the reduction in performance produced by the presenta-
tion of the CS by itself in Pavlovian conditioning and the
reduction in performance produced in evaluative condi-
tioning and associative memory by determining whether
the isolated presentation of the CS/cue is likely to lead

to the reestablishment of the original memory for the
pairing.

Our discussion of the possible differences between the
reduction in performance produced by unpaired presenta-
tions of the CS/cue in Pavlovian conditioning and associative
memory is potentially compatible with the referential ac-
count proposed by Baeyens, Eelen, Crombez, and Van den
Bergh (1992). That is, they proposed that there were two
types of Pavlovian conditioning. The first type is the learning
of contingencies, which we have already noted. Here, the
paired presentation of the CS and US leads to an expectation
that when the CS occurs, the US will follow. The second type
is referential learning where the paired presentation of the
CS and the US leads to the presentation of the CS activating
a mental representation of the US without there being an
expectation that the US will actually occur. From the
description provided by Baeyens et al. (1992), referential
learning does not sound all that different to the episodic
learning that is assumed to underlie performance on the
source monitoring and associative recognition tasks. In this
respect, it seems likely that a source monitoring task would
show that there is an “episodic” component in many of the
evaluative-conditioning paradigms. Note that the perfor-
mance on the source monitoring task in Experiment 1
undoubtedly underestimates the memory ability of our par-
ticipants. That is, there would have been genuine disagree-
ment about whether some faces should be assigned to the
attractive or unattractive category. We conducted a pilot
study, which was identical to Experiment 1, except medium
frequency words (11-50 occurrences per million) were
paired with male and female faces. With these materials,
performance on a source monitoring task was almost per-
fect after pairing the word with three different male faces
or three different female faces.

The learning that underlies associative recognition can
also occur under very low levels of attention. Humphreys
and Magurie et al. (2010) looked at associative recognition
following a maintenance rehearsal task. Participants were
told that their task was to recall four digits after a few sec-
onds spent rehearsing a pair of words. The participants
were told that the rehearsal task was designed to prevent
them from rehearsing the digits. A final unexpected asso-
ciative recognition task on the word pairs showed that
some learning was occurring. This learning was not en-
hanced by additional massed rehearsals of the word pairs.
That is, rehearsing a pair twice during the retention inter-
val for digit recall was no different than rehearsing it four
or six times. However, distributed rehearsals (i.e., rehears-
ing the word pair with two or three different digit strings)
produced better associative recognition than rehearsing
the pair with a single digit string (also see Nairne, 1983).
Although it hasn’t been tested, it seems likely that the
overt rehearsal of the word pair is not necessary in order
to have some associative learning. Instead, some level of
focal attention to the word pair may be all that is needed.
That is, isolating the pair either temporally, spatially, or
through the use of contrasting materials from the other
pairs and stimuli used in the experiment may be all that
is necessary. The Humphreys and Magurie et al. (2010) re-
sults also indicate that an associative-recognition test pre-
sented in a yes/no format might well reveal some level of
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explicit memory in many of the evaluative-conditioning
paradigms. Although we are not aware of any formal com-
parisons, in associative recognition the yes/no format does
appear to be more sensitive than either a forced choice or
an associative matching format. Note that this proposal as-
sumes that multiple pairs are available for testing to en-
sure stable results and that individual pairs and/or items
are not repeated at test.

Propositional Learning

Mitchell et al. (2009) have argued that human associa-
tive learning, including the learning involved in evaluative
conditioning, is propositional. We agree with many aspects
of their argument, but not with their fundamental premise
that all associative learning is propositional. That is, we
agree that focal attention is required for associative learn-
ing. We also agree that in general there will be a positive
relationship between performance on a sufficiently sensi-
tive explicit test and performance on an implicit test. We
think the reason for the disagreement is that the para-
digms they considered are very much simpler than the
ones we have examined in our experiments. That is, when
there are only 2 cues, and one signals the US and the other
does not, then, if focal attention is required for learning,
there is little or no difference between associative learning
and propositional learning. In our situation, however, the
proposition that a brand has been paired with an attractive
face is unlikely to occur on a single trial. That is, there is so
much variation in the faces (hair length, amount of make-
up, direction of gaze, etc.) that participants are unlikely to
come up with the experimenter defined concept (attractive
or unattractive face) after a single presentation. Instead, it
appears that in this situation, propositional learning would
ordinarily occur when the current pairing can be compared
to a memory for a previous pairing. This kind of proposi-
tional learning undoubtedly occurs in our paradigm,
although we doubt that it is entirely responsible for source
monitoring performance. The point, however, is that we
need to postulate a memory for a pair (“associative learn-
ing”) that is separate from propositional learning.

Stimulus encoding

Field and Davey (1999) showed that conditioning-like
effects could occur when the CS was perceptually similar
to the US. This finding is irrelevant to our experiments be-
cause we have randomly paired stimuli for each partici-
pant. Field and Davey, however, went onto suggest a
mechanism that may be relevant. They proposed that
when encoding a CS-US pair, there would be a tendency
for the encoded features to be shared by the CS and the
US. This means that if a neutral face is paired with an espe-
cially attractive face, the more attractive aspects of the
neutral face may be emphasized. Such an effect could re-
sult in increased likeability ratings for the neutral face.
Something like this occurs with word pairs. Nelson and
his associates (Nelson, Canas, & Bajo, 1987; Nelson, Fisher,
& Akirmak, 2007) have shown that there is a cue set size
effect in extralist cued recall. In this paradigm, individual
words are studied and are then cued with a pre-existing
(as determined by free association norms) associate. The
cue set size effect is a reduction in recall with increases

in the number of pre-existing associates of the cue. How-
ever, the cue set size effect disappears when the cue and
the target are studied together. It therefore looks like all
of the possible interpretations of the cue, except for the
one determined by the target, are suppressed when the
cue and the target are studied together. Again, this could
provide a mechanism whereby an interpretation favored
by the US or target comes to dominate the interpretation
of the cue. However, at this time it is not known whether
cue encoding and association formation are separable pro-
cesses or whether, what appears to be cue encoding, is a di-
rect consequence of retrieving the target or aspects of the
target.

Implicit misattribution

Jones et al. (2009) have proposed that an evaluative re-
sponse produced by a valenced stimulus (US) is misattrib-
uted to the paired stimulus (CS). One could extend this idea
to our results by proposing that other characteristics
evoked by stimuli such as maleness or femaleness could
also be misattributed to the paired stimulus. However, if
the context of misattribution is extended in this fashion,
it is hard to see how it would differ from our memory the-
ory where some of the properties of a picture, or of how
one reacted to the picture at study, become associated with
the paired word. In addition, most of the studies reported
by Jones et al. (2009) also support an associative explana-
tion. For example, in the first study, they monitored eye
movements and reported that evaluative conditioning
was stronger when the participant had repeatedly shifted
their gaze between the two stimuli. In Experiment 2, atten-
tion was drawn to the two stimuli by flashing them in a
rapidly alternating sequence. In Experiment 3, they manip-
ulated whether the two members of a pair occurred close
together on the screen or far apart. All of these manipula-
tions should produce better associative learning, which
should be apparent on a final source monitoring or associa-
tive recognition task though the retention interval may
have to be reduced before the explicit task will show an ef-
fect.. However, at this time, it is not known whether the
manipulation that Jones et al. used in Experiment 4 will
enhance associative learning and/or alter the relative
strength of the CS to US and US to CS associations. In
Experiment 4, they manipulated the relative size of the
CS and the US. Higher conditioning scores were observed
when the CS was larger than the US. In Experiment 5, Jones
et al. compared conditioning scores for highly and less
highly evocative USs. With the less evocative stimuli, par-
ticipants who were apparently unaware showed condi-
tioning. However, with the highly evocative stimuli, more
subjects were aware of the contingencies, and only those
who were aware showed conditioning. Jones et al. argued
that the emotion produced by the highly evocative stimuli
would not be misattributed to the paired word. However,
just what is learned when two stimuli are paired and one
of them attracts attention is not known. For example,
Diana and Reder (2006) argued that low frequency stimuli
attracted more attention than high frequency stimuli. They
then showed that words were learned less well when they
were paired with a low frequency word than when they
were paired with a high frequency word. Humphreys and
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Magurie et al. (2010) had presented participants with four
digits and then had them rehearse word pairs for a few sec-
onds before recalling the digits. Under these conditions,
low frequency and novel word pairs appeared to interfere
with memory for the digits more than did high frequency
and non-novel pairs. Again, it appears that some materials
attract attention and that this can interfere with other
items that are presented at the same time or which are
being maintained while the rehearsal occurs. Thus, the ef-
fects of presenting highly evocative USs are likely to be
complex and cannot be used at this time to support the
misattribution theory.

Contextual dependency

We have suggested that one factor that may lead to the
intrusion of recent learning into a semantic or personal
judgment task is the fact that the semantic or personal
judgment task is typically in the same context as the recent
learning. Olson and Fazio (2006) attempted to separate the
two situations by telling their participants that they were
participating in two different experiments. Because there
was still evidence for evaluative conditioning, it is possible
that evaluative conditioning is not sensitive to contextual
change. As we have indicated, the priming procedure em-
ployed by Olson and Fazio (2006) encourages participants
to apply the retrieval operations that are needed to per-
form the target task to the prime. This may overcome (or
partially overcome) a change in context. It is not clear,
however, whether the Olson and Fazio (2006) contextual
manipulation really separated the two occasions in the
minds of their participants. After all, they were still partic-
ipating in psychological experimentation in the same gen-
eral setting.

Bain and Humphreys (1989; also see Humphreys, Bain,
& Pike, 1989) showed that you can separate two occasions
in the minds of your participants. At the end of a lecture,
students were told that their regularly scheduled tutorial
would not be held. Instead, they were then given an oppor-
tunity to participate in a data collection process for a well
known Australian dictionary. The lecturer introduced the
researcher and then excused himself. The students then
spent the next hour generating 60 synonyms for what they
thought was a projected children’s dictionary. The follow-
ing week, a new lecturer explained that the tutorial session
would be spent collecting data for a class project that
would require a report from each student. In this session,
they read a narrative passage and answered questions
about it. They then turned a page in a response booklet
and received one of three sets of instructions. One group
was asked to recognize the words they had generated syn-
onyms to last week. A second group was asked to recognize
the words from the passage they had just read. A third
group was asked to rate words for their frequency of occur-
rence in the language. Words high and low in their fre-
quency in the language were used and words could
appear in the synonym generation task only, the passage
only, in both, or in neither.

There was no sign that occurrence in either the syno-
nym task or the passage affected ratings for frequency of
occurrence in the language. Likewise, there was no sign
that presence in the synonym task influenced ratings for

the likelihood that a word had occurred in the passage.
The results were mixed for the students who were asked
to recognize the words from the synonym task. With the
high frequency words, there was no indication that occur-
rence in the passage influenced the ratings. The same effect
occurred with one of the two sets of low frequency words
that were used. However, with one set of low frequency
words, there was a slight tendency to say that words which
had occurred in the passage were more likely to have oc-
curred in the synonym generation task. Thus, it is possible
to arrange conditions so that there is little or no cross talk
between the two conditions. Procedures as strong or stron-
ger than those employed by Bain and Humphreys (1989)
will be required to determine whether there is a context
effect within evaluative-conditioning paradigms.

Does something emerge with the use of valenced stimuli?

Our theory about the breakdown in access control ap-
plies as readily to valenced stimuli as it does to the male
and female faces used in Experiments 2 and 3, the mascu-
line and feminine words used in Experiment 2, and the ac-
tive and inactive words used in Experiment 3. We cannot
rule out, however, the possibility that something different
is introduced by the use of positively and negatively valen-
ced stimuli. The only way to resolve this issue will be to
systematically compare the results obtained using valen-
ced and non-valenced stimuli.

Conclusions

To produce good learning under conditions where there
was a reasonable probability that the participant would
not become aware of the categorical nature of the stimuli
at study, we introduced a hybrid evaluative-conditioning/
source-monitoring paradigm. In this paradigm, we paired
words (brand names and words) with photographs of
faces. The faces paired with a given brand name or word
all share a family resemblance (e.g., they are all attractive
female faces, they are all male faces, etc.). The object has
been to see whether this pairing will transfer to a judg-
ment task (and whether this transfer is deliberate) or
whether the recently acquired information emerges in an
unbidden fashion.

Across three experiments, we made it progressively less
likely that participants would see a connection between
the judgment task and the recently acquired memories.
There was still a strong effect in Experiment 3 where the
recent learning (words were paired with male and female
faces) would appear to be irrelevant to the judgment
(words were judged as being active or inactive). In addi-
tion, the critical conditions (i.e., the congruence between
the word-face pairs at study and the assignment of the re-
sponse buttons in an IAT paradigm) is so complex that par-
ticipants would not have been able to anticipate what the
experimenters were expecting.

More work needs to be done with this paradigm. Specif-
ically, we need to test our hypothesis that awareness
sometimes emerges at test—not during study—and that
the level of awareness will depend on the test trial instruc-
tions. We also need to understand the nature of the
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information that is emerging in this unbidden fashion. In
particular, whether it is symbolic or sub-symbolic.

We have also characterized the unbidden retrieval of
recently acquired information in our situation, and many
other situations, as a breakdown in access control. This
hypothesis is testable as we can use task switching para-
digms to investigate the control operations involved in
gaining memory access (Humphreys et al., 2009; Logan &
Delheimer, 2001; Nelson, et al., 1982). Our explanation
also emphasizes the cues that are being used (including
contextual cues). These cues can be manipulated, which
should change the extent that recently acquired memories
emerge in a judgment task.

Our review of alternative theories for evaluative condi-
tioning reveals that there are many similarities with mem-
ory theories that have gone unnoticed in the evaluative
conditioning literature. Future research will have to ex-
plore these similarities.
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