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90 / When Looks Matter: Dynamics of Exposure and Attention in Self-Control Dilemmas

cause of the mixed nature of vice options.  The alternative process, 
preference editing, assumes that during self-control choices, the de-
cision maker distorts the valuation of the options as a way to cope 
with the decision problem (Dewitte, Bruyneel, and Geyskens 2009). 
This distortion process implies the value of one of the options will 
have become more negative than that of the other option. 

To gauge the process of preference editing, we tracked people’s 
gaze during a sequence of binary choices (cf. Krajbich, Armel, and 
Rangel 2010), either in mixed choice situations (vice – virtue) or 
in pure choice situations (vice – vice or virtue – virtue). To control 
for stimulus effects, each choice option served as an option in both 
the mixed and one of the pure choice situations. The choice options 
within a pair were matched on attractiveness, following the results of 
a pretest. Based on our preference editing model, we put forward two 
specific predictions about the gaze pattern during self-control choice. 

The first pattern is the match between choice and the last fixa-
tion (do consumers choose what they look at last or not?). Krajbich 
et al.’s (2010) validated decision model predicts that the last fixation 
will not be on the selected option in cases where the item the deci-
sion maker looks at last is valued less than the other item. If there 
is no such value difference between the two options, the last fixa-
tion will be on the selected option. Our preference editing account 
implies that the value of the two (initially equally attractive) options 
will diverge during the choice process. So our first prediction states 
that preference editing would be revealed in people’s gaze pattern 
when a lower proportion of last fixations would be on the chosen op-
tion in the mixed condition compared to the pure condition. 

Preference editing also implies that different gaze patterns lead 
to the selection of the vice and the virtue, which is not the case for 
value computation models, when the two options were matched on 
attractiveness. While choosing between (equally attractive) fruit and 
high-calorie desserts, choosers’ preference editing can go in two 
directions. Choosers may either downplay the health feature of the 
option set, which makes the virtue less and the vice more valued. 
Alternatively they may downplay the taste dimension of the choice 
set, which would make the virtue relatively more valued than the 
vice, leading to a relative value gap in favor of the virtue. Comparing 
these two preference editing paths suggests that the path towards the 
virtue requires longer editing than the path towards the vice. If the 
impact of taste is reduced (path towards choosing the virtue), the val-
ue of BOTH options is reduced in absolute terms because the virtue 
also scores positively on the taste dimension. In contrast, reducing 
the impact of health (path towards choosing the vice) works faster 
because it reduces the net value of the virtue while increasing the net 
value of the vice. This leads to our second prediction. Choosing a 
virtue from a virtue-vice pair will take more fixations  than choosing 
a vice. In contrast, choosing the same virtues from virtue – virtue 
pairs will not take more fixations than choosing the same vices from 
vice – vice pairs. 

We recorded 62 participants’ eye-movements while they were 
choosing one product from 10 product pairs. Half of participants got 
10 product pairs of the mixed type (vice-virtue) and the other half 
received a product pair series of the pure type (either virtue-virtue or 
vice-vice, also between subjects). Consistent with our account that 
self-control requires more preference editing than non-self-control 
choices, we found that the last fixation (the one while choosing) 
was less often on the selected option in self-control choice situa-
tions (67%) than in the two pure choice situations (81%, p < .05), 
although all pairs were matched on attractiveness. Also consistent 
with preference editing, we found that in the mixed condition, choos-
ing the virtue required more fixations than choosing the vice (r = .39, 

p < .05), but that the number of fixations did not differ between the 
two pure conditions (F < 1).

Our data strongly suggest that self-control choices do not trig-
ger the standard value computation processes but rather distort valu-
ation of the options. This implies that engaging in self-control choic-
es may have effects on subsequent decisions as it implies preference 
editing (e.g. Dewitte et al. 2009). Our findings also raise the question 
as to what would happens in self-control situations where the two 
options are not matched on attractiveness. Would the value compu-
tation process suffice in this case or do these situations still require 
preference editing?  Future research should also address the question 
which decision situations require preference editing and which can 
be solved with value computation. 

Effects of Focus of Attention on Desire 
and Resistance Towards Temptations

ExTENDED ABSTRACT
Picture yourself at the local grocery store. As you enter, you 

may see a display of fruits on sale. Your eyes are drawn to the display 
for a while. Continuing on, you see a rich chocolate cake in the bak-
ery section, inviting you with its sheer decadence. You look away, 
trying to focus on the healthier fruits instead. Yet, your eyes keep 
returning to the cake, drawn by its luscious, creamy, dark brown ap-
pearance. You “succumb” to the temptation and buy a large wedge 
of the cake. 

This is a common enough story that occurs in almost everyone’s 
life. The idea that we “succumb” to temptations has a nice Puritani-
cal ring to it – temptations are “bad” and must be avoided. If people 
acted impulsively, it must be because they were weak in self-control 
(i.e., lacked resources or were otherwise unable to resist the tempta-
tion) or had a weak activation of “higher-order” goals such as eating 
healthy or saving expenses. Drawing on dual-process theories of the 
mind (Hofmann, Friese, & Strack, 2009; Metcalfe & Mischel, 1999; 
Strack & Deutsch, 2004) and the elaborated intrusion theory of de-
sire (Kavanagh, et al. 2005), we propose instead in this paper that 
indulgence may be the result of a pattern of recurrent desires that 
lead to and are in turn driven by attentional adhesion to the tempt-
ing stimulus. We suggest that people who experience desire may get 
“trapped” in that state for longer periods of time. We also propose 
that the recurrence and stickiness in desires is affected by pre-expo-
sure to rewards, but that the timing of pre-exposure can change the 
patterns of desire experienced by people.

 The literature on problem behaviors commonly advocates the 
retraining of attention away from temptation or towards healthy or 
more prudent choices (Schoenmakers, Wiers, Jones, Bruce, & Jan-
sen, 2007).  We suggest that there are boundary conditions to the 
efficacy of these methods, and indeed, such methods may fail spec-
tacularly under some circumstances for some people, manifesting 
in even stronger and more persistent desires towards temptations. 
Specifically, impulsive people whose reward system is already ac-
tive may respond to attentional retraining with more recurrent de-
sires towards subsequently presented temptations, potentially caus-
ing greater indulgence.

Experiment 1 examines the psychological processes underlying 
such attentional biases. In particular, we were interested in the dy-
namics of desire and avoidance towards the temptation in an attempt 
to determine whether indulgence is caused by strengthened desire or 
weakened avoidance. We changed the design of the dot probe task 
such that the dot probe would appear more frequently (90% of the 
trails) either at the location of the dessert picture or the fruit pic-
ture, thus manipulating attention in one direction. Subsequently, we 
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measured desire-avoidance reactions towards a tempting chocolate 
snack on a 2-D grid by moving a mouse cursor continuously for 60 
seconds. Participants indicated whether they felt little or a lot of de-
sire and avoidance towards the snack right at the moment on two 
orthogonal dimensions. Using a new technique from dynamical psy-
chology called Recurrence Analysis, we examined the trajectories 
followed by the time series for desires and avoidance, specifically 
looking for the extent to which the trajectories visited the same re-
gion in state space over time. Results confirmed that impulsive indi-
viduals who were manipulated to attend to desserts showed higher 
recurrence of desires and remained longer in a state of desire but not 
non-impulsive individuals, suggesting only impulsive individuals 
kept revisiting the same hedonic goal and were trapped in that goal 
state for a longer period of time. This phenomenon of trapped states 
is described in dynamical system theory as a “fixed point attractor” 
wherein individuals keep returning to a given state or goal despite 
occasional fluctuation (Carver 2005, Vallacher and Nowak 1999). 

In experiment 2, we further explore how training attention 
engagement towards either towards temptation or healthy options 
can impact subsequent behavior when reward-seeking systems are 
activated at different time points. We followed the same procedure 
as in experiment 1 except that participants were additionally asked 
to sample a small piece of chocolate before or after the dot probe 
task. Sampling even a small bite of chocolate can cause activation 
of the reward-seeking system (Wadhwa et al. 2008). Results showed 
that impulsive individuals experienced higher recurrence of desire 
towards temptation when manipulated to attend to desserts if sam-
pling before. More interestingly, impulsives experienced even higher 
recurrence of desire when they attended to healthy options first and 
then sampled a temptation. This data pattern suggests that reactance 
against goals inconsistent with their chronic goals may arise as a 
consequence of forced attention engagement on healthy options 
among impulsive individuals, hence training to focus on virtue can 
be a bad strategy to reinforce healthy behavior.

In summary, our research demonstrates that indulgent behavior 
exhibited by impulsive individuals is an immediate consequence of 
an engagement bias towards temptation that results in greater desires 
rather than weaker self-control. However, strengthened desire is not 
only limited to an elevated level of desire, but also extends to a more 
frequent recurrence of desire state and a longer trap time in that state. 
Forcing attention away from the temptation may backfire, resulting 
in higher recurrence of desire and consequently greater indulgence 
in impulsive individuals.

Self-Inferred Norms Reduce Desire and Consumption 
through Changing Product Perceptions 

ExTENDED ABSTRACT
Self-control has traditionally been seen as the struggle between 

desire and will-power (Hoch and Loewenstein 1991). While both 
components are important for explaining self-control, prior research 
aimed at improving self-control has predominantly focused on the 
willpower component, while taking the desire component as a given. 
Still, changing consumers’ preferences and their resulting desires 
may prove more successful for improving consumers’ self-control 
in the long run. Preferences are more stable than the ability to exert 
willpower. Imagine that you truly prefer apples over ice cream. You 
will take an apple not only now, but you will probably also choose 
apples over ice cream next time around. In contrast, if you follow 
your friends’ explicit recommendation and deliberately choose an ap-
ple against your own taste preference, you will probably not choose 
apples again on future occasions. Hence, changing preferences is a 

potentially more reliable tool to help consumers to deal with tempta-
tions. The current paper examines non-consummatory pre-exposure 
to temptation as a technique to sustainably change preference. 

The potential benefits of exposure to a temptation have been 
subject to debate. On the one hand, pre-exposure to temptation ef-
fectively reduces desire when the control conflicts during pre-expo-
sure and post-exposure are similar (Dewitte et al. 2009; Geyskens 
et al. 2008).  On the other hand, physical presence often increases 
craving for and consumption of the tempting product (Mischel et 
al. 1972; Wansink 1996). We propose that the nature of normative 
control, which can be explicit or tacit,  will moderate the effect of 
pre-exposure on temptation on subsequent self-control ability. Ex-
plicit consumption norms, such as those communicated by parents 
or marketing actions, may discourage the succumbing to temptation 
in the short run, as long the norm is still activated. But their effects 
may wane when the accessibility of the norm fades. Tacit norms, 
inferred from the prevalent circumstances (e.g. known rules of con-
duct during a formal reception) might prevent succumbing also in 
the longer run.  Self-inferred norms urge people to actively cope with 
the behavioral conflict induced by the temptation. People do not need 
such coping strategies when explicit norms are present, which al-
low reliance on social force. We claim that ignoring the tempting 
nature of the temptation is one important way to reduce desire for a 
vice product and hence to deal effectively with temptation. We tested 
three implications of this claim.  First we test whether, compared 
to an explicit norm, a tacit norm more effectively reduces the rela-
tive attractiveness of the vice product.  Second, using multidimen-
sional scaling, we test whether activation of tacit norms diminishes 
the importance of the most tempting dimension of a temptation in 
a perceptual map. Third, we tested whether activation of the tacit 
norm has more residual impact on consumption after a delay than 
the activation of the explicit norm. Our data are the first to show 
that self-inferred norms effectively change product perceptions, and 
through it, reduce desire and consumption of the temptation.  

In two experiments, we exposed participants to a temptation in 
two successive phases. We manipulated the norm (explicit or tacit) 
during pre-exposure in the first phase, and the delay (present or ab-
sent) between two phases. We also added a control condition without 
pre-exposure to temptation. In the pre-exposure phase, participants 
engaged in a knowledge task. In the experimental condition, they 
matched candy flavors with wrapper colors. The context of the task 
strongly suggested that they should not consume. They were either 
told to not eat candies (explicit norm) or were told nothing (tacit 
norm). In the control condition, participants engaged in a similar 
knowledge task not involving candy (Geyskens et al. 2008). The 
second phase started either immediately or after a 15 minute delay. 
Participants were asked to taste and evaluate a different vice product. 
In Study 1 we measured the amount of candy consumed during the 
second phase (as a measure of self-control) and the change of prefer-
ence ranking for the candy used in the second phase. In Study 2, we 
measured perceptions of drinks varying in sweetness and freshness 
and measured the importance of the sweetness dimension in the par-
ticipants’ revealed perceptual map. 

In Study 1, we replicated the effect of pre-exposure to tempta-
tion (Geyskens et al 2008). Participants consumed less in the four 
experimental conditions than in the control condition (F (1, 97) = 
16.39, p < .01). Planned contrasts showed that delay increased 
consumption in the explicit norm condition (F (1, 71) = 4.84, p < 
.05) but not in the tacit norm condition (F <1). Also the findings for 
preference rankings were in line with predictions. The type of norm 
affected preferences (F (2, 97) = 6.35, p < .05): Compared to the 
control condition (M = 1.52) and to the explicit norm condition (M = 


