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ABSTRACT

After making a difficult choice, the preference rating of a chosen alternative tends to increase, and the rating of the rejected one tends to de-
crease. Such a change of preference is called spreading of alternatives. It is unclear whether it is the choice itself, or the choice one believes one
has made that leads to preference change. Using a facial attractiveness task, we addressed this question by setting up an experiment to measure
how the actual choice and perceived choice changed the preference. In the current study, participants first rated the attractiveness of female
faces, and then made a choice between two faces that they had rated the same, after which, they re-rated the female faces. Notably, in the
re-rating session, participants were given either veridical, false, or no feedback about their prior choice. This way, we were able to measure
the functions of actual choice and perceived choice in rating changes. Results showed that both actual action and perceived action exert
significant influence in shaping preference. The veridical feedback enhanced the spreading of alternatives effect whereas the false feedback
weakened this effect, indicating that preference can be modulated by explicit manipulation. Copyright © 2016 John Wiley & Sons, Ltd.

Additional supporting information may be found in the online version of this article at the publisher’s web-site.
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INTRODUCTION

After making a difficult choice between two equally pre-
ferred items, the attractiveness rating of a chosen alternative
tends to increase, and the rating of the rejected one tends to
decrease. Such a change of preference is called spreading
of alternatives (Coppin et al., 2013; Johansson et al., 2014).
In the current study, the term “preference” refers to individ-
uals’ evaluative judgment of a set of objects, such as the
sense of liking or disliking an object. Preference can be mod-
ified by choices (Brehm, 1956), even when people are un-
aware of their agency (Coppin et al., 2010; Lieberman
et al., 2001). The spreading of alternatives effect has been
consistently observed under the “free-choice paradigm”
(Coppin et al., 2010; Lieberman et al., 2001), in which indi-
viduals typically are required to: (i) rate their preference for a
set of goods (e.g., CDs, printings, and so forth), (ii) choose
between two of the goods, and (iii) re-rate the set of goods
presented in the first step (Izuma et al., 2010).

Several studies have used the free-choice paradigm to ex-
amine the spreading of alternatives effect, and the results
suggest that preference change can be induced by behavior
choice (Ariely & Norton, 2008; Coppin et al., 2010;
Lieberman et al., 2001; Sharot et al., 2009; Egan et al.,
2010). For example, amnesic patients showed as much
choice-induced attitude change as did age-matched control
participants even though they had no explicit memory of

their choice, suggesting that choice-induced preference can
be a relatively automatic process (Lieberman et al., 2001).
Healthy participants also prefer the odors that they have cho-
sen rather than those they have rejected, even when they for-
got their choices (Coppin et al., 2010). A recent empirical
study (Sharot et al., 2012) found that choice altered prefer-
ence even 2.5 to 3 years later, leading to an enduring change
in preference. Overall, these studies suggest that the
spreading of alternatives effect is due to the act of choosing.

One influential theory to account for the spreading of al-
ternatives effect is cognitive dissonance theory (Festinger,
1962). According to cognitive dissonance theory, the spread-
ing of alternatives should occur when individuals make
difficult choices between two equally preferred items. Such
changes in preference arise because a decision between two
similarly valued alternatives engenders a psychological ten-
sion (dissonance), which is mediated by the desirable aspects
of the rejected items and the undesirable aspects of the
chosen one. After the choice has been made, individuals
can reduce this tension by evaluating the chosen option more
positively and the rejected one more negatively (during easy
choice, individuals tend to select the liked alternative and
reject the disliked one, inducing less cognitive dissonance
and less preference change).

Although the idea that actual choice shapes preference is
backed by a substantial body of research, some evidence sug-
gests that perceived choices that individuals believe they
have made can also modulate preference (Johansson et al.,
2005, 2008, 2014). In the current study, we define perceived
choices as individuals’ belief in having made a choice with-
out noticing whether choices were their own actual action or
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not. One useful methodology to study how perceived choices
affect preference comes from choices blindness paradigm
(Johansson et al., 2005, 2008, 2014). More importantly, the
choices blindness paradigm is proved to be a good methodol-
ogy to address the question raised by Chen and Risen (2010)
who suggests that studies using free-choice paradigm em-
brace a fundamental methodological flaw and that re-rating
changes merely reflect participants’ initial preferences rather
than changes induced by choice. The core argument is that
participants’ ratings contain noise, which cannot be mea-
sured perfectly. The free choice paradigm could induce pref-
erence even without any changes in true preference because
individuals’ choices involve additional information about
their initial preference, which would bias measurement of
preference change (see also Izuma & Murayama, 2013).
One constructive suggestion that Chen and Risen (2010) of-
fered to solve this problem is to manipulate the choices that
people make. The choices blindness paradigm is designed
to manipulate individuals’ choices without directly manipu-
lating preference (Johansson et al., 2014).

In a choices blindness task (Johansson et al., 2005), par-
ticipants were shown pairs of female face pictures and were
required to make a choice between the two pictures based
on attractiveness. Afterwards, unbeknownst to the partici-
pants, researchers covertly manipulated participants’
intended choice and the outcome presented to them on cer-
tain trials. In these manipulated trials, the outcome of the
chosen target became the opposite of what they intended.
Then, participants were asked to offer reasons for their deci-
sions. What is interesting is that out of 354 manipulated tri-
als, only 13% of the manipulations were immediately
detected, reflecting that participants failed to notice the mis-
match of intended choice and presented outcome. Neverthe-
less, participants still offered introspective reasons for their
choices. Using the choice blindness paradigm, another study
(Johansson et al., 2014) further indicated that manipulation
led individuals to increase the perceived attractiveness
ratings given to the original chosen images, and to decrease
the ratings given to the original rejected one, suggesting that
what we believe also shapes our preference. These findings
can be accounted by self-perception theory (Bem, 1967),
which holds that choice-induced preference changes result
from discrepancies between one’s choice behavior and one’s
overt behavior. Individuals infer their preference by observ-
ing their overt behavior and then update their perception
accordingly.

Therefore, a question arises: what are the underlying
mechanisms of the spreading of alternatives? Is it actual
choice itself or perceived choice that leads to the preference
change? To clarify these questions, we used a facial attrac-
tiveness task combining with choices blindness paradigm to
distinguish whether it is actual action or perceived action that
affects preference. In the present study, participants first
rated the attractiveness of female faces, and then made a
choice between two faces that they had rated the same, after
which they re-rated the female faces. Notably, in the re-rating
session, participants were given either accurate, false or no
information about their prior choice. This way, we were able
to measure how the actual choice and the perceived choice

changed the preference ratings. After the re-rating session,
an unexpected memory task was conducted to test whether
participants remembered their actual choices.

METHOD

Participants
Forty-one students were recruited from South China Normal
University, China. Data from one participant were eliminated
from the analysis because of technical problems. This left 40
participants (17 women; mean age 20.2 years, SD=1.92). All
participants were right-handed, had normal or corrected-to-
normal vision, and reported no neurological or psychiatric
disorders. The study was approved by the Academic Com-
mittee of the School of Psychology at South China Normal
University. All participants gave written, informed consent,
and were informed of their right to discontinue participation
at any time. Participants received a payment of 20 yuan
(about $US 3.30).

Stimuli and procedure
Stimuli consisted of 156 digital photos with frontal view,
neutral expression faces of young adult Chinese women.
These photos were of a highly similar photographic style
and appearance and were downloaded from free-access Inter-
net sites, a method also used in other studies (Huang et al.,
2014; Sun & Yu, 2014). The present experiment was divided
into four parts: initial rating session, choosing session, re-
rating session, and memory session (Figure 1).

In the initial session, we assessed individual ratings of at-
tractiveness of 106 female facial images. In each trial, the
stimulus was presented on the computer monitor for 2 s; then
participants could use the mouse to click on a number to rate
the facial image on a scale from 1 (not attractive) to 6 (highly
attractive) within 3 s, after which, the selected number was
highlighted within a green rectangle. All stimuli were
presented in random order.

Pairs for the choosing session were determined by a
MATLAB program (MathWorks, Natick, MA, USA) used
in an earlier study (Sharot et al., 2009). Trials that had the
same rating were matched, and the matched pairs were used
as the choosing session material. Among 106 facial images,
there would be a maximum of 53 matched pairs, and a min-
imum of 50 matched pairs. During the choosing session, two
facial images that had same rating in the initial rating session
were presented on the screen simultaneously and participants
were required to select the more attractive one. Participants
in the choosing session randomly selected 48 pairs of facial
images.

During the re-rating session, participants were required to
re-rate 96 facial images that had been presented in the choosing
session. To manipulate the actual choice and perceived choice,
two thirds of trials provided choice feedback above the facial
images (i.e., “you chose her,” “you rejected her”), while the re-
maining one third of trials did not provide any feedback. We
defined the feedback “you chose her” as perceived chosen,
the feedback “you rejected her” as perceived rejected, and the
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no feedback trials were defined as perceived neutral. Unbe-
knownst to participants, during trials with choice feedback,
their intended choices and perceived choices had been manip-
ulated using the following criteria: 50% of actual selected alter-
natives were displayed with the false feedback “you rejected
her,” 50% of actual rejected alternatives were displayed with
the false feedback “you chose her.” That is, among all trials,
one third of the feedback correctly reflected participants’
intended choice (Veridical feedback condition), one third of
the feedback reflected the mismatch of participants’ intended
choice and outcome (False feedback condition), and the re-
maining trials did not provide any information about prior
choices (No feedback condition). The No feedback condition
was a neutral condition added to test the relative effect of the
Veridical feedback and the False feedback on preference
change.

Finally, participants conducted a memory task to indicate
their choice perception. In this session, the presented photos
consisted of 96 female faces that had been shown in the
choosing session and 50 new photos that had not been
displayed previously. In each trial, a face was presented on
the computer monitor for 3 s. If participants believed they

had chosen the face, they were directed to press key 1;
rejected, press key 2; and never seen, press key 3. Before this
time, participants were unaware that they would have to
engage in a memory task.

After the experimental task, participants engaged in a
post-experimental debriefing interview to test their detection
rate. During the interview, all participants were asked spe-
cific questions to examine whether they noticed something
had gone wrong during the study. In particular, we focused
on the following questions: (i) “Did you find that the task
had any problem?”; if the answer was yes, we continued,
(ii) “What was the problem with the task?”; if there was an
answer referring to the manipulation of the female images
in the re-rating session, there followed one more question,
(iii) “How many images did you think were mismatched
during the re-rating session?”

RESULTS

Based on signal detection theory (Corwin, 1989), we
assessed face-recognition-memory performance and source

Figure 1. Illustration of the experimental task. (A) During each trial of the initial rating session, participants viewed a photograph of a female
face and used a 6-point Likert scale to rate the face. A green box appeared to confirm the initial rating. (B) In the choosing session, face pairs
that had the same initial ratings were presented on the screen simultaneously, and participants were required to choose the more attractive face.
The chosen option was confirmed with a yellow box, and the rejected option was confirmed with a red box. (C) After the choosing session,
participants re-rated the same faces a second time. During each trial they were given feedback about whether they had chosen the face or not
(e.g., “You chose her,” “You rejected her”). A green box appeared to confirm their re-rating. (D) In the memory session, participants con-
ducted an unexpected memory task with the following criteria: if the face had been chosen, they were directed to press key 1; had been

rejected, press key 2; and was not seen, press key 3.
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memory of action for each participant and calculated four pa-
rameters: hit rate (HR), false alarm rate (FAR), discrimination
measurement (d’L), and response bias (CL). Specifically, if
the face was presented during the experiment and declared
so by a participant, a hit was recorded. If the face was not
displayed during the experiment but declared so, a false
alarm was recorded. As for source memory performance, a
hit was recorded if the face image was chosen or rejected,
and participants declared so accurately; a false alarm was re-
corded if the face image was chosen or rejected, but partici-
pants declared the opposite choice had been made.
According to hit and false alarm scores, we calculated the pa-
rameter d’L, indicating the distance between the signal and
the noise using the means in standard deviation units. The
larger values represent, a greater ability to distinguish signal
from noise. We also calculate parameter CL, reflecting the
strategy of response of the participant (e.g., the tendency to
say yes). The negative value of CL indicates a bias toward
responding yes, while the positive value indicates a bias to-
ward the no response (Stanislaw & Todorov, 1999).

The estimation of d’L is obtained as

d′L ¼ In HR 1� FARð Þ½ � = 1� HRð ÞFAR½ �f g

The estimation of CL is obtained as

CL ¼ 0:5 In 1 �FARð Þ 1 �HRð Þ½ �= HRð Þ FARð Þg½ �;f½

The results revealed that participants remembered the pre-
sented facial images well and discriminated them well from
distracting facial images (HR=0.91, d’L=2.38, CL=�0.29).
In contrast, overall accuracy for the source memory was rela-
tively poor (HR=0.52), indicating that subjects failed to dis-
criminate between options they had chosen and those they
had not. Using an alpha of 0.05/3 =0.0167 to guard against
Type I error, the results showed that source memory accuracy
was higher for Veridical feedback (V-feedback) trials
(56.8%) compared with False feedback (F-feedback) trials
[47.7%, t (39) =�3.96, p=0.001, d=0.63] and No feedback
(N-feedback) trials [52.3%, t (39) = 2.62, p=0.037,
d=0.41], while source memory accuracy was marginally sig-
nificant lower in F-feedback trials when compared with N-
feedback trials [t (39) =�2.4, p=0.06, d=�0.38]. These re-
sults indicated that veridical feedback enhanced
participants’ memory for choices, but false feedback has a
tendency to work in the opposite way.

To better understand how memory might be affected by
the choice blindness task, we followed the procedure of
Pärnamets et al. (2015) and tested participants’ positive re-
sponses (both hits and false alarm responses) within V-
feedback trials, F-feedback trials, and N-feedback trials.
Using an alpha of 0.05/3 = 0.0167 to guard against Type I er-
ror, we found a lower rate of positive responses in F-
feedback trials (38.8%) compared with V-feedback trials
[47.7%, t (39) =�4.49, p< .0001, d=�0.76] and N-
feedback trials [45.8%, t (39) =�2.94, p= .014, d=�0.46].
There was no significant difference between V-feedback tri-
als and N-feedback trials [t (39) = 0.92, p=1.0, d=0.15].

These results demonstrated that false feedback distorts mem-
ory by reducing positive response.

Our post-experiment debriefing indicated that a mismatch
between feedback and actual choices was reported in only
6% of trials. Among all participants, 77.5% reported that
they did not notice any mismatch during the whole experi-
ment. Only 7.5% of participants reported that they detected
a mismatch in over 30% of trials, and 15% of participants
showed a detection rate from 10% to 30%. Our detection rate
suggests that participants fail to detect the large majority of
the manipulated stimuli. Thus, it is reasonable to assume that
participants believed the perceived choice as their own
decision in most of the trials.

Preference change
We analyzed the behavior data using the method described
by Sharot et al. (2010). For each participant and stimuli, dif-
ference of attractiveness scores were calculated by
subtracting the mean-corrected initial choice rating from the
mean-corrected re-rating choice (i.e., difference scores).
The mean-corrected rating was the distance between a sub-
jective rating of a particular face and the average rating for
that participant and rating session. To assess the role of ac-
tual choice and perceived choice in preference change, we
conducted a regression analysis with the mean-corrected dif-
ference score as the dependent variable, and the actual choice
(actual chosen and actual rejected) and the perceived choice
(perceived chosen, perceived rejected, and perceived neutral)
as the independent variables. The actual choice was entered
as “1” or “0”, while the perceived choice included two
dummy variables, one for perceived chosen choice and one
for perceived rejected choice, leaving the perceived neutral
choice as the reference group. The interaction between actual
choice and perceived chosen choice as well as the interaction
of actual choice and perceived rejected choice were entered
as the product of the two variables.

Results revealed that the model that best explained the
rating changes was one that included the actual choice
(β =0.50, SE=0.03, p< .001), the perceived chosen choice
(β =0. 14, SE=0.03, p< .001), and the perceived rejected
choice (β =�0. 12, SE=0.03, p< .001), F (3, 3836)
=131.41, p< .001, with the R2 showing that 9.3% of the
variance was explained. These results suggest that both ac-
tion (actual choice) and the belief in making a choice (per-
ceived choice) contribute to the preference change. No
significant interaction effect between actual choice and per-
ceived chosen choice (β =�0. 05, SE=0.07, p=0.42), or ac-
tual choice with perceived rejected choice (β =�0. 06,
SE=0.07, p=0.35) were observed, revealing that actual
choice and perceived choice affected preference indepen-
dently. To better investigate the individual difference be-
tween actual choice and perceived choice, mainly for trials
with choice feedback (veridical feedback and false feedback),
we conducted another regression with the mean-corrected dif-
ference score as the dependent variable and the actual choice
(actual chosen and actual rejected), perceived choice (per-
ceived chosen and perceived rejected) as the independent var-
iables for each participant. The average regression coefficient
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showed no significant difference between the actual choice
(β=�0. 01, SD=0.17) and the perceived choice (β =�0.
02, SD=0.18), t (39) = 0.35, p=0.73, d=0.06, demonstrating
that participants were equally sensitive to actual action and
perceived action.

Follow up t-tests revealed that for actual choice, ratings
given to the chosen alternatives significantly increased after
the choosing session (Mdiff=0.24, SD=0.13, t (39) = 11.68,
p< .0001, d=1.85), whereas ratings given to the rejected
alternatives significantly decreased after the choosing ses-
sion (Mdiff=�0.23, SD=0.14, t (39) =�10.34, p< .0001,
d=�1.64), indicating that the preference change in actual
choice was due to the increasing preference for the chosen
items along with the decreasing preference for the rejected
items. Similarly, for perceived choice, rating scores for per-
ceived chosen alternatives were higher in the re-rating session
than in the initial rating sessions (Mdiff=0.13, SD=0.21, t
(39) = 3.9 p< .001, d=0.62), rating scores for perceived
rejected alternatives were lower in the re-rating session than
in the initial rating sessions (Mdiff=�0.13, SD=0.17, t(39)
=�4.78, p< .001, d=�0.76), whereas rating scores for neu-
tral condition alternatives did not differ significantly between
these two sessions (Mdiff=�0.007, SD=0.15, t(39) =�0.30,
p=0.77, d=�0.05), demonstrating that the preference
change in perceived choice can be attributed to the increasing
preference for the perceived chosen images as well as the de-
creasing preference for the perceived rejected images.

To further validate our findings, we compared partici-
pants who reported that they never detected any mismatch
(non-detected group) and participants who reported detect-
ing a mismatch in at least one trial (detected group). There
was no significant difference between these two groups in
actual choice (F (1, 38) = 0.12, p=0.73, ηp2=0.003) or per-
ceived choice (F (2, 37) = 0.38, p=0.69, ηp2=0.02). Further,
no gender differences were found in actual choice (F (1, 38)
= 0.64, p=0.43, ηp2=0.02) or perceived choice (F (2, 37)
= 2.28, p=0.12, ηp2=0.11). One might argue that any effect
of actual choice or perceived choice may be due to a floor
or ceiling effect; however, the distribution of original rating
scores (M=3.15, SD=0.49) and re-rating scores (M=3.25,
SD=0.46) rule out this possibility (more distribution infor-
mation can be seen in Supplemental materials).

To disentangle the effect of overt feedback (veridical feed-
back and false feedback) on preference change, we compared
preference change in V-feedback trials with N-feedback trials
as well as in F-feedback trials with N-feedback trials sepa-
rately. Our results revealed that the rating differences between
chosen alternatives and rejected alternatives were higher in V-
feedback trials (Mdiff=0.73, SD=0.44) compared with N-
feedback trials (Mdiff=0.53, SD=0.20), t (39) = 2.9,
p=0.007, d=0.45. Particularly, for the chosen facial images,
the rating differences were significantly higher in V-feedback
trials (Mdiff=0.37, SD=0.26) when compared with the N-
feedback condition (Mdiff=0.26, SD=0.17), t (39) = 2.1,
p= .044, d=0.48. For the rejected images, the rating differ-
ences were marginally significant more negative in V-
feedback trials (Mdiff=�0.36, SD=0.22) when compared
with N-feedback trials (Mdiff=�0.27, SD=0.18), t (39)
=�1.99, p=0.054, d=0.44. These findings suggest that

veridical feedback reinforces participants’ belief in prior
choices, leading to a larger spreading of alternatives effect.
However, this pattern was reversed for the F-feedback tri-
als. Compared with N-feedback trials, the rating difference
between chosen alternatives and rejected alternatives
(Mdiff=0.21, SD=0.40) was significantly lower in F-
feedback trials, t (39) =�4.8, p< .0001, d=�0.78. Specifi-
cally, the rating difference in F-feedback trials was more
negative in chosen alternatives [Mdiff=�0.15, SD=0.26, t
(39) =�3.6, p=0.001, d=�0.58] and more positive in
rejected alternatives (Mdiff= 0.17, SD= 0.37, p= 0.007,
d= 0.50) compared with the N-feedback condition
(Figure 2). These results indicate that false feedback (choice
blindness) leads to an increase in the perceived attractive-
ness for the rejected alternatives and a decrease in the
perceived attractiveness for the chosen alternatives, which
in turn weakens the spreading of alternatives effect.

DISCUSSION

Faced with a difficult decision between equally attractive
items, people tend to inflate evaluations of the chosen alter-
natives and deflate evaluations of rejected ones. Our
behavioral results showed that such a spreading of alterna-
tives effect was influenced by the choice individuals actually
made and the choice they believed they had made. The exter-
nal information modulated individuals’ preference by
enhancing the spreading of alternatives effect in the veridical
feedback condition and weakening this effect in the false
feedback condition.

Our detection rate indicates that participants believed that
the feedback reflected their choice in most of the trials, and
this belief appeared to change their attitude. These results
are congruent with previous studies showing that participants
change their attitude when they are led to believe the manip-
ulated choice is the one they made (Hall et al., 2010;
Johansson et al., 2005, 2008, 2014; Sharot et al., 2010). Sim-
ilarly, recent research on drug-addicted adults also suggests
that cognitive factors such as prior beliefs have a significant
impact on drug-related neurobiological effect (Gu et al.,
2015; Juliano et al., 2011; Yoder et al., 2009). For example,
smokers who had cigarettes that they believed to contain nic-
otine showed better sustained attention as well as better
mood than those who were told that the cigarettes did not
have nicotine, although none of these smokers obtained nic-
otine in reality (Juliano et al., 2011). Further evidence from
neuroimaging studies indicates that belief about nicotine
modulates neural activity in the striatum, which is associated
with reward processing (Gu et al., 2015). In the current
study, it is possible that beliefs about committing an action
brought a greater feeling of reward and subjective utility than
perceived rejected alternatives, amplifying the preference for
the choice that one believe one has made.

An alternative explanation of how the subjective belief
that one has made a choice induces preference comes from
self-perception theory (Ariely & Norton, 2008; Bem, 1967;
Johansson et al., 2014). Self-perception theory assumes that
individuals infer their preference by observing their own
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overt behavior and external stimuli (Bem, 1967). These overt
behaviors and external stimuli may be influenced by essen-
tially random situational factors that fail to reflect individ-
uals’ actual hedonic utility (Ariely & Norton, 2008). In the
current study, although the overt behavior was manipulated
surreptitiously (random situational factor), participants may
have regarded the perceived choice as their own actual
choice and updated their explicit ratings accordingly.

In this study, we also found that compared with actual
rejected alternatives, participants rated actual selected facial
images as more desirable in the re-rating session than in the
initial rating session. This result is consistent with recent
studies showing that motor approach response modulates
the value of selected choices (Kang et al., 2011; Koster
et al., 2015; Schonberg et al., 2014). The Pavlovian congru-
ence framework (Guitart-Masip et al., 2014) indicates that
motor approach is always associated with positive outcome
or reward (go to win), and withdrawal is related to avoidance
of negative outcome or punishment (no go to avoid loss). In
the present study, button presses can be perceived as a mode
of approach behavior that leads individuals to predict the se-
lected items (along with button presses) to be more reward-
ing than the unchosen items. An alternative explanation
would be that physical action may increase the salience of
selected alternatives (Schonberg et al., 2014). In the current
study, it is likely that compared with responses to the rejected
items, the motor approach enhances the attention devoted to
the processing of selected items and, thus increases the value
signal of the chosen items. Future studies will be needed to
test whether attention processing is different between chosen
and unchosen alternatives using eye-tracking methods.

More importantly, we found that the effect of actual
choice can be modulated by explicit feedback. Specifically,
relative to the no feedback condition, veridical feedback
exaggerated the spreading of alternatives effect while false
feedback weakened this effect. It is possible that in the
veridical feedback condition participants’ beliefs about their
prior choice are formed first while making their choice, and
secondly during the feedback phase. In the false feedback
condition, this first belief is (partly) overridden. This

assumption can be supported by our memory results. The
overall accuracy of source memory was highest in the verid-
ical feedback condition and lowest in the false feedback con-
dition. This suggests that veridical feedback may enhance
participants’ confidence in making a choice, which in turn
boosts memory performance, while false feedback works in
the opposite way.

The results of the false feedback trials mirror the findings
of Johansson et al. (2014) in which choice blindness led to an
increase in preference for the originally rejected faces along
with a decrease in the rated attractiveness of the originally
chosen faces. However, unlike the study ofJohansson et al.
(2014) in which individuals rated the originally rejected faces
as more attractive than the originally chosen faces (prefer-
ence reversal) in manipulated trials, we did not find such a
preference reversal in our current study. This inconsistency
may be due to the difference in how the false feedback was
presented. In a standard choice blindness task such as that
used by Johansson et al. (2014), false feedback is presented
immediately following the choice made on each trial,
whereas feedback was only presented after the whole choice
phase in our study. The long gap between choice and feed-
back in the present study may have weakened the effect of
the manipulation.

Several limitations in the current study are worth mention-
ing. One caveat is that we did not directly measure whether
participants believed the choice feedback or not in any given
trial, because such explicit measurement may remind partic-
ipants that some feedback was not consistent with their actual
choices. However, results from the memory session showed
that participants’ source memory accuracy was at the chance
level, suggesting that they did not remember what they had
actually chosen. More importantly, post-experiment
debriefing indicated that participants reported that they only
detected inconsistency between feedback and actual choices
in less than 6% of trials. Secondly, we only used faces as stim-
uli and whether our findings can be extended to other stimuli
such as objects or landscape photos is still unknown. Previous
studies have shown that preference for faces is different from
preference for other objects (Park et al., 2010; Rhodes et al.,

Figure 2. Behavioral results. The difference in attractiveness rating (mean-corrected) between the actual chosen and actual rejected alternatives
in the Veridical feedback condition, the False feedback condition, and the No feedback condition. A higher difference scores indicates higher

ratings after the choosing session relative to initial rating session. Error bars represent standard errors of the mean.
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2003). For example, preference for faces is most often a func-
tion of familiarity, whereas preference for natural scenes is
more influenced by novelty (Park et al., 2010).

In conclusion, we found that it is not only the choice itself
that induced preference changes but also the belief that a spe-
cific choice has been made. More importantly, explicit infor-
mation can modulate our actual choices, with veridical
feedback enhancing the spreading of alternatives effect and
the false feedback weakening this effect.
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