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Abstract

According to Unconscious Thought Theory (UTT: Dijksterhuis & Nordgren, 2006), complex decisions are best made
after a period of distraction assumed to elicit “unconscious thought”. Over three studies, respectively offering a con-
ceptual, an identical and a methodologically improved replication of Dijksterhuis et al. (2006), we reassessed UTT’s
predictions and dissected the decision task used to demonstrate these predictions. We failed to find any evidence for the
benefits of unconscious decision-making. By contrast, we found some evidence that conscious deliberation can lead to
better decisions. Further, we identified methodological weaknesses in the UTT decision task: (a) attributes weighting
was neglected although attributes were seen as different in importance; (b) the material was not properly counterbal-
anced; and (c) there was some confusion in the experimental instructions. We propose methodological improvements
that address these concerns. Keywords: unconscious thought, conscious thought, decision-making.

1 Introduction

Choices are fundamental in human existence. Through-
out life we make decisions that range from mundane ev-
eryday choices, such as selecting a particular brand of
cereal or a route to go to work, to life-changing choices
in selecting a partner, a house, or a career. Decision mak-
ing, of course, is not limited to individuals. Rather, it is
also central to the structure of societies, at different levels
of organization. Governments make choices that engage
entire nations. Courts of law render judgments that in-
fluence the lives of many. Corporations make “business
decisions” that affect the welfare of entire regions.
According to classical approaches to decision making
(e.g., Simon, 1955), in situations where decision mak-
ers face difficult choices, they should think thoroughly
about the different alternatives and ponder the positive
and negative aspects of each option. However, a different
perspective on decision making was proposed in “Uncon-
scious Thought Theory” (UTT: Dijksterhuis & Nordgren,
2006). UTT suggests that when people are dealing with
complex choices, they should simply “sleep on it” and
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thus avoid engaging in conscious consideration of the dif-
ferent alternatives. In this way, the unconscious would
process the information more efficiently than would be
possible through conscious reflection. Specifically, UTT
makes the following recommendation:

“When faced with complex decisions such as where to
work or where to live, do not think too much consciously.
Instead after a little initial conscious information acqui-
sition, avoid thinking about it consciously. Take your time
and let the unconscious deal with it” (Dijksterhuis, 2004,
p. 596).

On the one hand, UTT’s advice is intuitively appeal-
ing. Almost everybody has experienced the beneficial ef-
fects of idling before taking important decisions. On the
other hand, this suggestion flies in the face of the Carte-
sian tradition that would have people ponder and think the
problem through with great care. For these reasons, UTT
has attracted considerable interest, as evidenced by re-
search featured in the most prominent journals (Dijkster-
huis, 2004; Dijksterhuis, Bos, Nordgren & Van Baaren,
2006).

Although some empirical findings support the intu-
ition that an unconscious process takes place when at-
tention is directed elsewhere and improves complex de-
cisions’ accuracy (e.g., Dijksterhuis, 2004, Dijksterhuis,
et al. 2006; Lerouge, 2009), several studies have failed
to replicate this effect or proposed alternative interpre-
tations (e.g., Calvillo & Penaloza, 2009 ; Thorsteinson
& Withrow, 2009 ; Waroquier, Marchiori, Klein, Cleere-
mans, in press; for a meta-analysis see: Acker, 2008; see
also Strick, Dijksterhuis, Bos, Sjoerdma, van Baaren, &
Nordgren, 2009).
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Across three studies, respectively offering a con-
ceptual, an identical and a methodologically improved
replication of Dijksterhuis et al. (2006), we reassessed
UTT’s predictions and dissected the decision task used to
demonstrate these predictions. We failed to find any ev-
idence for the benefits of unconscious decision-making.
By contrast, we found some evidence that conscious de-
liberation can improve complex decisions. Further, we
identified methodological weaknesses in the UTT deci-
sion task. In a nutshell, attributes weighting was ne-
glected although attributes were seen as different in im-
portance, the material was not properly counterbalanced
and there was some confusion in the experimental in-
structions. We propose methodological improvements
that circumvent these problems.

1.1 What is unconscious thought?

UTT distinguishes two modes of thought. Conscious
thought refers to processes that occur while the prob-
lem at hand is the focus of conscious attention. By con-
trast, unconscious thought is said to take place while con-
scious attention is diverted from the problem. This active
process is said to improve decision quality when deal-
ing with complex problems (e.g., Dijksterhuis & Nord-
gren, 2006). During the period of unconscious process-
ing, the information would be organized, weighted, and
integrated in memory resulting in a clearer and more po-
larized evaluation of the different alternatives (e.g., Dijk-
sterhuis & Nordgren, 2006). Contrary to previous work
(e.g., Kahneman & Frederick 2002), unconscious thought
is described as a complex, time consuming and goal-
dependent mechanism (Bos, Dijksterhuis & van Baaren,
2008). Further, according to UTT, deliberation could
occur without attention (Dijksterhuis et al., 2006, see
also Evans, 2008) while conscious thought would be of
heuristic nature (Dijksterhuis & Nordgren, 2006).

The purported superiority of unconscious thought in
matter of complex decisions is related to the capacity and
weighting principles described in the UTT. The capac-
ity principle states that unconscious thought has much
larger capacity than conscious thought. In this respect,
performing a distraction task rather than deliberating con-
sciously would allow a person to take more attributes into
account and therefore enhance the quality of complex de-
cisions. Since this principle has not received strong em-
pirical support (see: Dijksterhuis, 2004), it has been ex-
amined in Experiments 2 and 3. The weighting principle
states that while the unconscious naturally weights the
relative importance of alternatives’ attributes, conscious
thought disturbs this natural process. The literature does
not offer strong empirical support for this principle either
(see: Dijksterhuis, 2004). In fact, most studies address-
ing this question suggest that thinking consciously leads
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to similar or superior weighting than performing a dis-
traction task (Newell, Wong, Cheung & Rakow, 2009;
Thorsteinson & Withrow, 2009; Payne, Samper, Bettman
& Luce, 2008).

1.2 Overview of experiments

In three experiments, decisions made after a period of dis-
traction were compared to those made after a period of
conscious deliberation of the same duration.

In all experiments, the decision task was similar to the
classical UTT decision task. Before information acqui-
sition, participants were instructed to form an impression
of the different alternatives. Then information about three
or four alternatives, one of which was characterized by
more positive features than the others (typically 9, 6, 6
and 3 positive features), was presented to participants.
After reading the information, participants judged the
alternatives either after a distraction task, hypothesized
to elicit “unconscious thought”, or after a fixed period
of conscious deliberation (typically four minutes during
which they could not consult the information).

More specifically, in the first study we offer a concep-
tual replication of UTT’s findings with a different mate-
rial. With this first study, we also tested whether distrac-
tion reduces stereotyping. In the second experiment, to
ensure maximal comparability between the studies, we
used the same material and procedure as Dijksterhuis et
al. (2006). Experiment 3, follows the same design, but
we used more stringent controls on the materials and the
methods.

2 Experiment 1

On the basis of previous studies showing that stereo-
typing increases when cognitive capacity is constrained
(e.g., Bodenhausen, 1988; Macrae, Milne & Boden-
hausen, 1994), UTT theorists have argued that “uncon-
scious thought” should reduce stereotyping (Dijksterhuis
& Nordgren, 2006). Indeed, according to Dijksterhuis
and colleagues, as constraining cognitive capacity dur-
ing encoding enhances stereotyping, relying on a mode
of thought (i.e., conscious thought) that has limited ca-
pacity during decision-making should enhance stereotyp-
ing. Since UTT assumes that “unconscious thought” has
very large processing capacity, the theory predicts that, by
contrast, “thinking unconsciously” should reduce stereo-
typing. For example, after having received information
about job candidates, a period of distraction would help to
reduce discrimination. Thus the same type of manipula-
tion (i.e., performing a concurrent task) would have a dif-
ferent effect during information acquisition and decision-
making. Some experiments supporting these predictions
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are mentioned in Dijksterhuis & Nordgren (2006), how-
ever the details of that work are not reported.

It should be noted that submitting participants to a
concurrent task is classically viewed as a way to con-
strain cognitive capacity (e.g., Fiske & Neuberg, 1990;
Gilbert & Hixon, 1991) rather than promote unconscious
thought. 1In this respect, performing a distraction task
while making a decision could simply be viewed as a way
to limit cognitive resources and therefore enhance stereo-
typing rather than a way allow the unconscious to de-
ploy its processing capacity. Congruently with this view,
previous literature states that people are more likely to
rely on heuristics when their cognitive resources are lim-
ited (Gigerenzer & Selten, 2001) and that cognitive busy-
ness facilitates stereotype application (Gilbert & Hixon,
1991). However, cognitive resources are also required to
maintain stereotypes in the face of disconfirmation via the
subtyping process (Yzerbyt, Coull & Rocher, 1999).

Given that experiments relative to UTT’s predictions
concerning stereotyping were not reported in the litera-
ture, Experiment 1 offers a first thorough report of data
relative to these predictions.

2.1 Method
2.1.1 Participants and design

There were 109 participants (54 women and 55 men),
mostly students following various curricula at the Uni-
versité Libre de Bruxelles, ranging in age from 18
to 44 (mean: 20.95). They were randomly assigned
to one of four conditions resulting from crossing two
factors: Decision Mode (deliberation vs. distraction)
and Stereotype-consistency of the Target (stereotype-
consistent vs. stereotype-inconsistent). They received
course credits or €2 in return for their participation. Data
from eight participants were dropped because they were
incomplete.

2.1.2 Procedure and materials

Participants were each seated in front of a computer in
separate cubicles. They were told that they had to take the
role of a psychologist in charge of staff recruitment and
that they would have to assess four candidates applying
for an engineer position. After a description of the com-
pany and of the job, they received information about four
candidates, each of them characterized with 12 attributes.
Each attribute was presented for 3500 ms in the centre of
the screen. There was a pause of 500 ms between two
subsequent attributes.

The attributes used to describe the candidates pertained
to 12 criteria (e.g., experience in management) and were
either positive or negative. (e.g., David has already man-
aged a team during his career vs. Sophie has not yet
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managed a team in her career). One candidate was de-
scribed with eight positive attributes (“the best candi-
date”); two candidates were described with six positive
attributes (“the average candidates”); one candidate was
described with only four positive attributes (“the worst
candidate”). Given that the competence of each candi-
date was determined by the number of positive attributes
that characterized him or her as in previous research (e.g.,
Dijksterhuis, 2004; Dijksterhuis et al., 2006), the crite-
ria were pretested to ensure that they were perceived as
similar in terms of importance. Criteria were rated on a
5-points scale by 21 university students that did not take
part to the actual experiment. We then selected those cri-
teria that had elicited similar rankings. They had ranged
from 2.6 to 3.5 in importance. Before receiving infor-
mation, participants were told that all the criteria were
equally important and that the desired candidate should
be as good as possible on each of them. Information was
organized by candidate: participants first received infor-
mation about the first “average candidate”, then about the
“worst candidate”, then about the “best candidate” and
finally about the second “average candidate”. The order
in which attributes pertaining to each candidate were pre-
sented was randomized for each participant.

As the profession of engineer is stereotypically more
associated with men than with women (Cjeka & Eagly,
1999), we manipulated the first name of the candidates.
In the stereotype-consistent condition, the “best candi-
date” was described with a male first name, and the
“worst candidate” with a female first name. By con-
trast, in the stereotype-inconsistent condition, the “best
candidate” was described with a female first name, and
the “worst candidate” with a male first name. Indepen-
dently of the previous manipulation, two additional con-
trols were implemented: For half of the participants, the
first “average candidate” had a male first name and the
second a female first name, whereas, for the other half,
the first “average candidate” had a female first name and
the second a male first name. Moreover two sets of first
names were used to dub candidates.

After information about each candidate had been pre-
sented, participants in the deliberation condition were in-
structed to think about the four candidates for three min-
utes. In the distraction condition, they were informed that
they would have to assess the four candidates after they
had performed another task. In this task participants had
to memorize numbers and perform simple mathematical
operations on them. Five numbers between one and nine
were sequentially presented for two seconds each. Each
number was associated with a letter: the first was asso-
ciated with A, the second with B, the third with C, the
fourth with D and the last with E. Following the presenta-
tion of the numbers, participants were asked to add two of
them (e.g., C + E). They had a maximum of ten seconds
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Table 1: Differentiation index and rank order corre-
lation as a function of decision mode and stereotype-
consistency of the target.

Condition  Differentiation index Rank order corr.
Mean SE Mean SE

Stereotype consistent

Deliberation 1.81 .34 .66 .10

Distraction 1.67 32 44 .10

Stereotype inconsistent

Deliberation 1.89 .36 .61 11

Distraction  1.25 .38 42 11

to provide their answer. Afterwards, they assessed the
four candidates on a 9-points scale by judging “to what
extent do the different candidates fit the proposed job?”
At the end of the experiment they provided demographic
information and were thanked and debriefed.

2.2 Results

As in previous research (e.g., Lassiter, Lindberg,
Gonzilez-Vallejo, Bellezza & Phillips, 2009), we used
the difference between the attitude toward the best can-
didate and the mean attitude toward the others as an in-
dicator of decision quality (differentiation index). Larger
values of this index reflect a stronger preference for the
best candidate. Decision quality was then examined as
a function of Decision Mode and Stereotype-consistency
of the Target.

The critical comparison between Decision Modes
failed to reach significance, F(1,97) = 1.23, p > .2, 772
= .013. As can be seen in Table 1, the data were nu-
merically opposite to what had been predicted: par-
ticipants performing slightly better in the deliberation
condition than in the distraction condition. Stereotype-
consistency of the Target did not have a significant im-
pact on decision quality, F(1,97) = 23, p > .6, > =
.002. The predicted interaction between Decision Mode
and Stereotype-consistency of the Target was not signif-
icant either, F(1,97) = .50, p > 4, n = .005. Again,
the data were numerically opposite to what had been
predicted: in the deliberation condition, decision qual-
ity was roughly equal whether the “best candidate” was
stereotype-consistent or stereotype-inconsistent whereas
in the distraction condition, decision quality was poorer
when the “best candidate” was stereotype-inconsistent
than when he or she was stereotype consistent.

The difference between the attitude toward the best
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candidate and the mean attitude toward the others as-
sesses only whether the best alternative is differentiated
from the others. We thus computed a second index that
permitted us to examine whether participants correctly
rank the four alternatives. To compute this index, we re-
coded evaluations in a ranking for each participant and
computed the rank order correlation between this rank-
ing and the normative ranking (based on the percentage
of positive attributes characterizing each alternative).!

Rank order correlations were examined as a function of
Decision Mode and Stereotype-consistency of the Target.
This analysis revealed a main effect of Decision Mode,
F(1,94) = 3.89, p = .051, 772 = .40. The ranking was
more appropriate in the deliberation condition than in the
distraction condition. Neither the effect of Stereotype-
consistency of the Target, F(1,94)=.11,p > .7, 772 =.001,
nor the interaction with Decision Mode was significant,
F(1,94) = .04, p > .8, n* = .000.

2.3 Discussion

Our results did not support the idea that an unconscious
process, more efficient than conscious deliberation, oc-
curs during the distraction period. In fact the data suggest
that conscious deliberation leads to superior performance
in ranking alternatives correctly. The analysis of rankings
of alternatives provides more statistical power than anal-
ysis of whether or not the best alternative is preferred to
the others.

In view of our failure to demonstrate a conceptual
replication of earlier findings, two types of explanations
come to mind: It may be the case that procedural differ-
ences between the present experiment and experiments
supporting UTT are sufficient to account for divergent
results, or it may be the case that the different materi-
als used induce different effects. Indeed, the material we
used in Experiment 1 was partially numeric. This fact
could explain why we obtained discrepant results, be-
cause UTT states that unconscious thought is unable to
perform mathematical operations. However, as in previ-
ous research (e.g., Dijksterhuis et al., 2006), all attributes
were dichotomous (e.g., “has already managed a team
during his career” vs. “has not yet managed a team in
his career”). In our view, it is equivalent to say that the
test result (e.g., English level) was 4/5 versus 2/5 or to say
that the result was good versus bad. Nevertheless, we de-
cided to conduct a second experiment that replicated the
original study (Dijksterhuis et al., 2006, Study 2) more
exactly.

Regarding Stereotype-consistency of the Targets, our
results do not support UTT predictions: Participants did
not perform better after distraction than after deliberation

LA correlation could not be computed for participants who assessed
the four candidates as equivalent.
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in the stereotype-inconsistent condition. However, in our
sample, participants did not apply the stereotype in any
experimental condition, preventing firm conclusions on
this aspect.

3 Experiment 2

In this study, as in the original study, the complexity of
the task, operationalized as the number of attributes char-
acterizing alternatives, was manipulated and participants
had to evaluate cars. According to UTT, distracted partic-
ipants should perform better when dealing with complex
choices whereas those who have time to consciously con-
sider their decision should perform better when dealing
with simple choices. These predictions derive from two
characteristics of modes of thought proposed by UTT:
unconscious thought has much larger capacity than con-
scious thought whereas conscious thought can follow
rules and is more precise than unconscious thought (e.g.,
Dijksterhuis et al., 2006). The present experiment’s pro-
cedure was as close as possible to the procedure used in
the original study (Dijkterhuis et al., 2006). To achieve
consistency, the online supporting material provided by
Dijksterhuis et al. (2006) was used after translation into
French.

In order to investigate the capacity principle, after par-
ticipants had evaluated alternatives, we asked how many
attributes they had taken into account to perform their
evaluations. The capacity principle states that more at-
tributes could be taken into account when processing in-
formation unconsciously rather than consciously. The
ability of unconscious thought to take many attributes
into account is said to be related to the processing capac-
ity of the unconscious. To estimate this capacity, Dijk-
sterhuis and colleagues endorse the following reasoning:
as 40 to 60 bits per second can approximately be pro-
cessed consciously whereas the entire human system can
process about 11,200,000 bits, the amount of information
that can be processed unconsciously should be enormous.

The capacity principle has been only indirectly tested
in a study by asking participants whether they based their
choice on a global impression or on a few specific at-
tributes: Distracted participants more often reported that
they based their choice on a global impression (Dijkter-
huis, 2004, Experiment 2). In that experiment no me-
diation of the effect of Decision Mode by the number of
attributes taken into account was evidenced and this num-
ber was inferred from an indirect question. The capacity
principle would be one of the advantages of unconscious
thought (Dijksterhuis & Nordgren, 2006). As it has not
been thoroughly tested, we offer additional data pertain-
ing to this principle in Experiments 2 and 3.
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3.1 Method
3.1.1 Participants and design

Participants were 65 people (55 women and 10 men),
mostly students following various curricula at the Uni-
versité Libre de Bruxelles, ranging in age from 17 to 29
(mean, 19.49). They were randomly assigned to one of
four conditions resulting from crossing two factors: De-
cision Mode (deliberation vs. distraction) and Complex-
ity (4 aspects vs. 12 aspects). They received €5 in return
for their participation.

3.1.2 Procedure and materials

Participants were seated in front of computers in separate
cubicles. The study was described as an experiment on
decision making. Participants were told that they would
receive information about four hypothetical cars and were
instructed to carefully read this information in order to
form an impression of these cars. Information about the 4
cars was then presented. Each attribute was presented for
8000 ms in the centre of the screen. There was a pause of
800 ms between two successive attributes. Depending on
the condition, each car was characterized by 4 attributes
or by 12 attributes. Each hypothetical car was associ-
ated with an imaginary name: Hatsdun, Kaiwa, Dasuka
or Nabusi. The attributes used to describe the cars were
relative to 12 criteria (e.g., handling) and were either pos-
itive or negative. (e.g., The Hatsdun has good handling
vs. The Kaiwa has poor handling). One car was described
with 75% positive attributes (“the best car”); two were de-
scribed with 50% positive attributes (“the average cars™)
and one was described with only 25% positive attributes
(“the worst car’”). We also ensured that the names of the
cars were counterbalanced: Each type of car (as defined
by a specific proportion of positive attributes) was asso-
ciated with each of the four possible names across par-
ticipants. In the simple condition, the set of four crite-
ria used to describe the cars was randomly selected and
the prescribed percentage of positive attributes for each
car was respected. Order of presentation was randomized
with the following constraints:

* Attributes of the same car (e.g., the Hatsdun) were
never presented successively;

* Attributes relative to the same criteria (e.g., han-
dling) were never presented successively.

After information had been presented, participants in
the distraction condition had to solve anagrams for four
minutes. By contrast, participants in the deliberation con-
dition were instructed to think about the cars for four min-
utes. All participants were then asked to evaluate each
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Table 2: Differentiation index and rank order correlation
as a function of decision mode and complexity.

Condition  Differentiation index Rank order corr.
Mean SE Mean SE

4 aspects

Deliberation 1.55 0.45 0.36 0.10

Distraction  1.25 0.46 0.36 0.10

12 aspects

Deliberation 1.88 0.46 0.54 0.11

Distraction 1.71 0.46 0.48 0.11

car on a 9-points scale. After this evaluation phase, par-
ticipants were asked about how many attributes they had
taken into account to perform their evaluations. Then
they were asked to rate the importance of the different
criteria used to describe the cars. Finally, they provided
personal information and were thanked and debriefed.

3.2 Results
3.2.1 Decision quality

Decision quality was computed by subtracting from the
evaluation of the “best car” the mean of the evaluations
of the other cars (differentiation index). It was then ex-
amined as a function of Decision Mode and Complexity.
The critical interaction between these factors was absent,
F(1,61) =.02, p > .8, 772 = .000. As can be seen in Ta-
ble 2, in the simple condition, participants who had time
to consciously consider their decision performed slightly
better than distracted participants and the same trend was
observed in the complex condition.

As another indicator of decision quality, we also ex-
amined the Rank order correlation between participants’
rankings and normative rankings as a function of Deci-
sion Mode and Complexity (see Table 2). As in the pre-
vious analysis, neither Decision Mode, F(1,59) = .13, p
> .7, 772 = .002, nor Complexity, F(1,59) = 2.08, p > .1,
772 =.034, nor the interaction between these factors had a
significant effect, F(1,59) = .08, p > .7, n*> = .001.

3.2.2 Capacity principle

The number of attributes that participants reported having
taken into account did not differ as a function of Decision
Mode, Fs(1,61)=.47,p> .5, 772 =.008. However, as ex-
pected, this number was significantly higher in the com-
plex condition than in the simple condition, F' = 18.16, p
<.001, n? =.229. The correlation between the number of
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Table 3: Criteria importance (on a 9-points scale) and
95% confidence intervals.

95% CI
Criteria Mean Lower Upper
Handling 7.68 730 8.07
Easiness of gears shifting  7.05 6.63 7.47
Environment respect 7.02 646 7.58
Quality of the service 6.61 6.12 7.11
Available legroom 6.53 6.08 6.98
Trunk size 642 6.07 6.78
Mileage 6.33 5.88 6.78
Sound system quality 525 4.68 5.8l
Recency of the model 5.05 452 558
Number of available colors 4.26 3.71 4.82
To have a sunroof 296 252 341
Presence of cup-holders 193 1.62 224

attributes taken into account and decision quality (differ-
entiation index) was also computed, in both simple and
complex conditions. Surprisingly these two correlations
were not significant (rs =.241 and .069, ps > .17).%.

3.2.3 Criteria importance

The criteria used to describe the four cars were seen as
very different in importance; criteria importance ranged
from 7.68 for the handling to 1.93 for the presence of
cup-holders on a 9-points scale (see Table 3).

3.3 Discussion

In spite of the fact that we used an identical design and the
same material as Dijksterhuis et al. (2006), the results of
Experiment 2 failed to replicate the results of the original
study. Indeed, the expected interaction between Decision
Mode and Complexity was not observed: considered de-
cisions had roughly the same accuracy as decisions made
after a period of distraction for both levels of complexity.
As in Experiment 1, results do not support the idea that an
unconscious process, more efficient than conscious con-
sideration when dealing with complex decisions, occurs
during the distraction period.

Compared to the only set of data relative to process-
ing capacity (Dijksterhuis, 2004, Experiment 2), Experi-
ment 2 offers a more direct test of the number of attributes
that both Decision Modes allow taking into account. In

2Correlations were also computed between the number of attributes
taken into account and the Rank order correlation. These correlations
were not significant either.
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Dijksterhuis (2004), participants were asked if their
choice was based on a global judgment or on only one
or two specific attributes and this measure was taken as
an indicator of the number of attributes that participants
were able to take into account. Moreover, processing ca-
pacity of each Decision Mode was inferred on the basis
of this measure. In our view, reporting that the choice
was based on a global impression does not necessarily
imply that many attributes have been taken into account.
Moreover if participants are able to correctly estimate
how many attributes they took into account, using a di-
chotomic question (global vs. specific) necessarily con-
siderably decreases the statistical power.

In Experiment 2, we directly asked participants how
many attributes they took into account to make their de-
cision. When using this more direct phrasing, no differ-
ence between Decision Modes was found. This finding
does not support the idea that performing a distraction
task increases the number attributes that are taken into
account when making a decision. However, it should be
noted that the self-report measures used in both the pre-
vious and the present experiments may not be valid esti-
mators of the number of attributes that have been taken
into account, especially given the fact that processing is
supposed to be unconscious in the distraction condition.

No correlation was found between the number of at-
tributes that participants reported to have taken into ac-
count and decision quality. This lack of correlation may
indicate that the used measure is not reliable. Another
possibility is that the lack of correlation is related to the
weightings that participants gave to the attributes used to
describe the cars. As these attributes varied enormously
in perceived importance, taking more attributes into ac-
count did not necessarily lead to a better decision. For
example, if the handling of the car strongly influenced
its evaluation, and if the presence of cup-holders had a
negligible influence on this evaluation, basing the evalu-
ation on two rather than on one attribute would also have
a negligible influence on evaluations and decision qual-
ity. This finding raises a methodological concern since,
in UTT’s standard decision task (e.g., Dijksterhuis et al.,
2006), the quality of the alternatives is defined by sim-
ply counting the number of positive features of each of
them. One way to solve this problem would be to de-
scribe the cars with attributes that are more similar to one
another in terms of importance (Experiment 3). Another
method would be to take into account the relative im-
portance of each attribute (e.g., Newell et al., 2009) as
in a weighted-additive model (Dawes & Corrigan, 1974;
Gigerenzer & Goldstein, 1996; Payne, Bettman & John-
son, 1993). Still, given that one of the rationales for the
advantage of “unconscious thought” in multi-factorial de-
cisions, is its ability to take many attributes into account
(e.g., Dijksterhuis & Nordgren, 2006), this lack of corre-
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lation is problematic from a theoretical point of view.

4 Experiment 3

Given that the material used in previous experiments
(e.g., Experiment 2; Acker, 2008; Dijkterhuis, Bos et al.,
2006, Rey, Goldstein & Perruchet, 2009) raised method-
ological problems, we decided to run a pre-test to select a
material in which the importance of attributes was more
similar than in the original material, presuming that this
would enhance the correlation between the number of at-
tributes taken into account and decision quality. Using
attributes of various importance would be valuable to the
extent that a weighted additive model is used to define
alternatives quality. However, because we were inves-
tigating the capacity principle, we designed a decision
task involving attributes of similar importance in order
to maximize the number of attributes that needed to be
taken into account to make a correct decision. Indeed,
when using attributes of various importance, a correct de-
cision can be made when only considering a few impor-
tant attributes. So in this case, the “take the best” heuris-
tics (e.g., Gigerenzer & Goldstein, 1999) that implies to
consider important attributes first and to base the choice
on the first discriminant attribute encountered could per-
form well. UTT does not assume that the nature of the
unconscious treatment is heuristic but rather that uncon-
scious thought should perform better because it is capable
to base the decision on a large number of attributes. To
investigate the capacity principle, it is thus necessary to
use a decision task that requires taking many attributes
into account to be correctly performed.

We decided to focus on complex decisions, because the
prediction made by UTT is more crucial for such deci-
sions. In addition, when inspecting the original paper, it
was not very clear whether participants had to choose the
best car or their favorite car:

“In the conscious thought condition, participants
were asked to think about the cars for 4 min before they
chose their favorite car ...In the unconscious thought
condition, participants were distracted for 4 min (they
solved anagrams) and were told that after the period of
distraction they would be asked to choose the best car.”
(Dijksterhuis et al., 2006, p. 1006).

Hence, we decided to manipulate this factor in this
third experiment. Indeed we wished to investigate
whether the use of different instructions could explain
the observed difference between Decision Modes. In-
deed, because, decision quality was defined normatively,
choosing the best car (this is normative) could lead to bet-
ter performance than choosing one’s favorite car (which
is subjective).?

3This distinction may be congruent with the distinction between
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4.1 Method
4.1.1 Participants and design

Participants were 100 undergraduate psychology students
(83 women and 17 men) at the Université Libre de Brux-
elles, ranging in age from 18 to 38 (mean: 20.03). They
were randomly assigned to one of four conditions result-
ing from the crossing of two factors: Instruction Type
(favorite vs. best) and Decision Mode (deliberation vs.
distraction). They received course credits for their partic-
ipation.

4.1.2 Procedure and materials

The procedure was very similar to that of previous ex-
periments (e.g., Acker, 2008; Dijksterhuis et al., 2006;
Newell et al., 2009; Rey et al., 2009; Experiment 2) ex-
cept for a few changes. Because attributes used in pre-
vious studies were seen as very different in importance
by participants, we ran a pretest to select a new set of at-
tributes in which the importance of each item was more
similar than in the original material. In the pretest, 43
participants had to rate the influence of several positive
and negative attributes on the choice of a car. Selected at-
tributes ranged from 5.6 to 7.33 for the positive items and
from -6.95 to -5.17 for the negative items on a 21 points
(ranging from -10 to 10) scale whereas the original mate-
rial ranged from 1.93 to 7.68 on a nine points scale.

We also introduced another modification in the infor-
mation presentation method. In all previous studies, a
profile was associated with each car. This means that
there were four sets of 12 attributes and that each set was
always associated with the same car. When using this
method, it is fundamental that each of the 12 attributes
has exactly the same importance because the quality of
the cars is defined by the number of positive attributes.
To avoid this concern we used an additional control in
the present study: we randomized the profile associated
with each car. When a set of four profiles was created,
the valence of the attributes associated with each car was
randomized while respecting the prescribed percentage
of positive information for each car (75% for the “best
car” 50% for the two “average cars” and 25% for the
“worst car”). In previous experiments, the three positive
attributes associated with the “worst car” were always
about the legroom, the sunroof and the number of avail-
able colors; with the new method the positive attributes
associated with this car could be about the service, the
power of the engine and the alarm system, or the acceler-
ation, the air conditioning and the sound system, or any
other combination of attributes. Thanks to this method,
even if all items do not exactly have the same importance,

“want” and “should” judgments developed by Bazerman, Tenbrunsel,
& Wade-Benzoni (1998).
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the hierarchy between the different cars is inevitably re-
spected and the results cannot be explained by a specific
pattern of information as in previous experiments.

We also made another methodological improvement:
we used the same set of profiles, the same order of pre-
sentation for all attributes, all other items, and questions
for one participant in each experimental condition. So
each participant was paired with three other participants
in the three other conditions.

Contrary to Experiment 2, we kept the complexity of
the decision constant: each car was described with 12
attributes. In this study, we manipulated the Type of De-
cision: half of the participants had to objectively evaluate
the cars whereas the other half had to rely on their per-
sonal preferences. Finally the evaluation was made on
a continuous scale (recoded on 100-points) rather than a
9-points scale.

4.2 Results
4.2.1 Decision quality

Decision quality was computed by subtracting from the
evaluation of the “best car” the mean of the evaluations
of the other cars (differentiation index). It was then ex-
amined as a function of Decision Mode and Instruction
Type. The analysis of variance revealed no effect of De-
cision Mode, F(1,96) = .06, p > .8, n2 =.001, no effect
of Instruction Type, F(1,96) = .27, p > .6, n> = .003, and
no interaction between these factors, F(1,96) = .24, p >
.6, % =.002. As shown in Table 4, decision quality was
roughly equal in all experimental groups.

We also examined Rank order correlations as a func-
tion of Decision Mode and Instruction Type (see Table
4). As in the previous analysis, neither Decision Mode,
F(1,96) = .25, p > .6, n* = .003, nor Instruction Type,
F(1,96) = .13, p > .7, 772 = .001, nor the interaction be-
tween these factors had a significant effect, F(1,96) = .85,
p>.3,1n%=.009.

4.2.2 Capacity principle

The number of attributes that participants reported having
taken into account failed to differ as a function of Deci-
sion Mode, Fs(1,98) = .18, p > .6, n’s = .002. Contrary
to the previous experiment, the number of attributes that
participants reported to have taken into account was sig-
nificantly correlated with decision quality (differentiation
index) (r =.32 p <.001).*

4A correlation of .29, p < .005 was obtained when considering the
rank order correlation index.
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Table 4: Differentiation index and Rank order Correlation
as a function of Decision Mode and Instruction Type

Condition  Differentiation index Rank order corr.
Mean SE Mean SE

Favorite

Deliberation 20.88 5.55 0.44 0.11

Distraction 19.53 5.55 0.28 0.11

Best

Deliberation 21.04 5.55 0.38 0.11

Distraction 25.12 5.55 0.43 0.11

4.2.3 Criteria importance

The importance that participants gave to the criteria used
to describe cars ranged from 5.25 to 6.7 on a 9-points
scale.

4.3 Discussion

Even when using more controlled material and several
random combinations of information, distraction did not
improve complex decisions. Decision quality did not dif-
fer either as a function of the Instruction Type. Descrip-
tively, decision quality was slightly better in the best con-
dition than in the favorite condition, which is not sur-
prising given that decision quality was computed norma-
tively.

As in Experiment 2, the results do not support the idea
that more information can be taken into account after dis-
traction than after deliberation. Contrary to Experiment
2, asignificant correlation was found between the number
of attributes that participants reported to have taken into
account and decision quality. This suggests that a more
controlled selection of material helps to enhance the link
between the number of attributes taken into account and
decision quality and that the ability to take more attributes
into account improves the quality of decisions based on
numerous aspects. It also supports the reliability of the
self report measure used to estimate the number of at-
tributes that have been considered. Indeed we failed to
obtain a significant correlation in a choice task that can
be successfully completed by considering only a few im-
portant attributes (e.g., Experiment 2; Dijksterhuis et al.,
2006) whereas we obtained a significant correlation in a
choice task that cannot be successfully completed with-
out considering many attributes (because attributes were
of similar importance).
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5 General discussion

The three studies presented here did not support UTT’s
claims regarding the merits of “unconscious thought” in
complex decision making. Indeed in Experiment 1, we
observed a marginally significant effect in the opposite
direction (when considering rank order correlation): de-
cisions were better after deliberation than after distrac-
tion. A similar pattern of means was obtained when
examining the differentiation index. However decision
modes did not differ significantly. Experiments 2 and
3 also yielded null results but the pattern of means was
again incongruent with UTT.

Whereas these findings appear puzzling when com-
pared to studies that support UTT (e.g., Dijkterhuis,
2004; Dijksterhuis et al., 2006), they lead to similar
conclusions as other attempts of replication (for a meta-
analysis see Acker, 2008).

Importantly, the present line of experiments identifies
concerns regarding the UTT paradigm. First we showed
that, although participants perceived attributes character-
izing the cars as very different in terms of importance,
studies supporting UTT have neglected the weighting of
the attributes in determining their quality. Moreover,
when using the original material, we found no correla-
tion between the number of attributes that participants
reported to have taken into account and the quality of
their decisions, which appears problematic since the su-
periority of “unconscious thought” should be dependent
on its processing capacity, according to the theory. By
contrast when using a more controlled material we in-
deed found a correlation between the number of attributes
taken into account and decision quality. Second, we noted
that the experimental instructions used by Dijksterhuis et
al. (2006) were unclear about whether participants had to
choose the best car or their favorite one. Third, we have
suggested that, to avoid artifacts, it would be more rigor-
ous to use several sets of information to describe the al-
ternatives rather than always describing the same car with
the same advantages and drawbacks (see Experiment 3
for more details). Finally Dijksterhuis and colleagues
(2006) did not mention whether they counterbalanced the
name associated with each car in their experiments. Ob-
viously, the name of the cars should be counterbalanced.

In sum, across three studies, we found no support
for the superiority of “unconscious thought” in complex
decision-making and identified methodological problems
that should be taken into account in further investigation
of UTT.
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