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H I G H L I G H T S
► Conﬁrmation bias is reduced when information is presented in a disﬂuent format.
► Less conﬁrmation bias when evaluating capital punishment arguments (Study 1).
► Jurors give less conﬁrmatory verdicts after reading a disﬂuent summary of a crime (Study 2).
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a b s t r a c t
One difﬁculty in persuasion is overcoming the conﬁrmation bias, where people selectively seek evidence that is
consistent with their prior beliefs and expectations. This biased search for information allows people to analyze
new information in an efﬁcient, but shallow way. The present research discusses how experienced difﬁcultly in
processing (disﬂuency) can reduce the conﬁrmation bias by promoting careful, analytic processing. In two studies, participants with prior attitudes on an issue became less extreme after reading an argument on the issues in a
disﬂuent format. The change occurred for both naturally occurring attitudes (i.e. political ideology) and experimentally assigned attitudes (i.e. positivity toward a court defendant). Importantly, disﬂuency did not reduce
conﬁrmation biases when participants were under cognitive load, suggesting that cognitive resources are necessary to overcome these biases. Overall, these results suggest that changing the style of an argument's presentation can lead to attitude change by promoting more comprehensive consideration of opposing views.
© 2012 Elsevier Inc. All rights reserved.

Introduction
People hold onto their beliefs strongly. Changing beliefs takes time
and effort, and it is often easier to disregard alternative perspectives rather than to adapt existing beliefs. This preference for existing beliefs underlies the conﬁrmation bias (Wason, 1960), where people seek out and
interpret information that is consistent with their expectations (Koriat,
Lichtenstein, & Fischhoff, 1980; Nickerson, 1998). Past reviews on the
conﬁrmation bias have conceptualized it (at least in part) as a cognitive
shortcut or heuristic that simpliﬁes complex inferential tasks (Friedrich,
1993; MacCoun, 1998). Because people assume that their existing beliefs
are true, those beliefs serve as a heuristic for evaluating new information.
However, the conﬁrmation bias may also lead to poorer decisions because evidence is not being considered fully. For example, when children
in a video were given a label of high or low socio-economic status, people
used that label to make judgments of future academic ability, disregarding other relevant information (Darley & Gross, 1983).
The present research investigates how a seemingly irrelevant feature of a message—ﬂuency—can lead people to re-evaluate information
on previously formed attitudes and reduce conﬁrmation bias effects.

Fluency may be deﬁned as the relative ease experienced during processing, and can be altered by features such as the visual clarity of text. Research shows that the effort associated with disﬂuency prompts a
deeper, more analytical, and critical processing of the information itself.
For example, high school students who received classroom materials in
a disﬂuent font (e.g. Comic Sans italicized) scored higher on their examinations than when the material was presented ﬂuently (DiemandYauman, Oppenheimer, & Vaughan, 2011), because the increased effort
during reading led to processing the material more comprehensively.
Similarly, people are more likely to give correct answers to “trick” questions that require reﬂection and the rejection of an intuitive response
(e.g., Song & Schwarz, 2008; Alter, Oppenheimer, Epley, & Eyre, 2007,
Study 1), and also evaluate consumer products based on systematic
cues (such as quality) rather than heuristic cues (such as attractiveness)
when presented disﬂuently (Alter et al., 2007, Study 2). By promoting
metacognitive difﬁculty, disﬂuency can lead to deeper processing of
the information and less reliance on heuristic modes of processing. In
contrast, the ease that is facilitated by ﬂuency leads to greater use of
heuristic reasoning, and sometimes more errors in judgment.
Present research
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The present studies examine whether the experience of disﬂuency
can decrease conﬁrmation bias effects when making evaluations of
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information related to pre-existing attitudes. The increased difﬁculty
experienced in processing disﬂuent text should make people more
critical and analytical of that information, allowing for greater consideration of counter-attitudinal arguments, and more skepticism
toward attitude-consistent information. As discussed, disﬂuent presentation has been shown to impact the effortful processing and evaluation
of new information. But to date, no work has examined whether
disﬂuency can also affect the processing of information where a person
has already formed attitudes, as in the conﬁrmation bias. Two studies
tested this prediction, with pre-existing political attitudes (Study 1)
and experimentally manipulated attitudes (Study 2).
Study 1: ideological disconﬁrmation
Previous studies on the conﬁrmation bias have found that participants with strong prior beliefs on social issues like capital punishment
evaluate related information in a manner that is consistent with their
prior beliefs (Lord, Ross, & Lepper, 1979). Study 1 examined whether
the conﬁrmation bias may be reduced when information is presented
disﬂuently. Participants read pro-capital arguments presented in either
a ﬂuent or disﬂuent font before making evaluations of the reading. Because conservatives show greater support for capital punishment than
liberals (Carroll, 2004), we expected that people would make judgments consistent with their political ideology when the arguments
were presented in a ﬂuent font, but the bias would decline when information is presented in a disﬂuent font.
Method
Participants
133 undergraduates, (60 women, 73 men, Mage = 19) volunteered
to participate in exchange for partial course credit.
Procedure
Instructions and stimuli. Participants were randomly assigned to a ﬂuent or disﬂuent condition at the beginning of the study. All instructions
and measures were completed on a computer program, in a private lab
room. Participants ﬁrst completed a short demographics questionnaire,
which included questions about age, gender, ethnicity, and religious afﬁliation. Participants reported their political ideology on a 7-point scale,
with endpoints 1 = “strongly liberal”, 7 = “strongly conservative.”
Next, participants read a short article in favor of capital punishment,
used in previous research (Blanchard-Fields & Horhota, 2005). In the
ﬂuent condition, the article was presented in a 12-point Times New
Roman font. In the disﬂuent condition, the article was presented in a
light gray bold and italicized Haettenschweiler font, used in previous research to induce processing difﬁculty (e.g., Diemand-Yauman et al.,
2011). After reading, participants answered six questions on the article.
Three items related to assessments of the author — i.e., how considerate,
and understanding the author seemed, and how mature the writing
seemed. Three items measured agreement with the article, our key variable of interest. Speciﬁcally, participants were asked “How reliable is
the message?”, “How intelligent do you consider the argument?” and
“How much do you believe the facts that were in the reading?” All questions were asked individually on 5-point Likert scales with endpoints
1 = “not at all”, and 5 = “extremely”.
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with a mean of 0 and a standard deviation of 1, such that higher values
indicated greater conservatism. Next, ﬂuency condition was dummy
coded with participants who saw ﬂuent materials scored as a 1, and
participants who saw the disﬂuent article scored as a 0. The product of
these two variables was calculated to create the interaction term for
the multiple regression. We entered the variables of ﬂuency, standardized ideology, and the interaction term into a multiple regression to predict the composite measure of agreement. There were no signiﬁcant
main effects for ideology (β=.04, ns) or for ﬂuency (β =.02, ns). However, the lack of main effects was qualiﬁed by the predicted signiﬁcant
interaction between expectation and ﬂuency (β=.26, pb .05). The positive coefﬁcient implies that ﬂuency was associated with a partisan bias
toward the arguments (i.e. that conservative participants agreed more
with the arguments than liberals), and disﬂuency was associated with
less partisan agreement (see Fig. 1).
To test whether participants used ideological biases only in the ﬂuent condition, we conducted two separate regressions of conservatism
on agreement for the ﬂuent and disﬂuent conditions. The effect of ideology on agreement for participants who saw the ﬂuent arguments is
signiﬁcant (R2 = .13, F(1,70) = 10.34, p b .01), indicating that people's
bias affected their judgments for ﬂuent materials. However, the relationship between ideology and agreement for the disﬂuent arguments
was not signiﬁcant (R2 = .001, F(1,59) = .09, ns) indicating that participants' prior ideological bias did not affect their subsequent judgment of
the capital punishment arguments. These results support our hypothesis where compared to the partisan judgment in the ﬂuent condition,
when the arguments are presented in a disﬂuent format, conservatives
and liberals are less persuaded by prior attitudes and responded more
moderately.
Discussion
These results provide evidence that disﬂuency can attenuate ideological bias on judgment of political issues. When a political issue was
presented ﬂuently, conservatives and liberals were highly polarized
in their judgment, consistent with their prior attitudes. But this conﬁrmatory pattern was reduced when the arguments were presented
disﬂuently, suggesting that the disﬂuency prompted more careful
critical analysis of the argument.
However, there are two important limitations to Study 1. Because
the biases observed in Study 1 were pre-formed attitudes, and not randomly assigned to the participants, it is possible that the observed effect
was the result of some self-selective factor (e.g. people who naturally

Results
The three dependent measures (message reliability, intelligence
of argument, belief in the argument) showed good scale reliability,
Cronbach's α=.77, and so the average of the items was computed to
create a single composite measure of agreement. Our prediction that
disﬂuency would reduce the conﬁrmation bias effect of ideology was analyzed using a multiple regression. Political ideology was standardized

Fig. 1. Fitted values for mean agreement with pro-capital punishment arguments from
regression of ﬂuency of argument (1 = ﬂuent, 0 = disﬂuent) and standardized measure
of political ideology, with higher values denoting more conservatism (Study 1).
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form strong attitudes). In addition, it is also possible that the disconﬁrmation effect observed in the disﬂuent conditions was due to disengagement or ambivalence toward the material, resulting in a general
regression toward moderate responses. Our second study sought to address these limitations by experimentally manipulating prior bias, and
by examining the role of attention and cognitive resources.
Study 2: legal judgments
One domain used extensively in conﬁrmation bias research is juror
decision making. This research ﬁnds that the ﬁnal verdicts decided by
juries usually conform to the tentative decisions they initially formed
(Lawson, 1968) and this conﬁrmation bias may be due to fast processing that only considers a subset of information (Pennington & Hastie,
1993). Study 2 examined whether processing difﬁculty could potentially lead to less biased verdicts in a mock-trial, in an experimental setting.
Additionally, we hope to demonstrate that this disconﬁrmation is due to
deeper analytic processing that requires attention and cognitive resources, rather than general disengagement and apathy in the disﬂuent
condition. Participants played the role of a juror where they were given
either a positive or negative description of a defendant and then read a
description of the alleged crime in either a clear (ﬂuent) or degraded
(disﬂuent) format. In addition, we included two conditions that combined a disﬂuent text with a cognitive load manipulation (i.e. time constraint, memorization task). As in Study 1, we predicted a conﬁrmation
bias in the ﬂuent condition, but not in the disﬂuent condition. Consistent with an analytical processing explanation, we also predicted that
disﬂuency would not reduce conﬁrmation biases when participants
are under cognitive load. If disconﬁrmation is the result of more critical
analysis in disﬂuent conditions, the effect should only be observed
when cognitive resources are available. However, if the effects are the
result of disengagement with the disﬂuent text, cognitive load should
not interfere with the disconﬁrmation pattern observed in disﬂuent
conditions.
Method
Participants
408 participants (144 women, 259 men, and 5 no response; Mage =
27) completed a brief questionnaire on Amazon.com's Mechanical Turk
survey website. IP addresses were recorded to ensure unique responses,
and 7 participants were removed due to double participation, and 3 for
having no response, for a ﬁnal sample size of 398.
Procedure
Participants were randomly assigned to a condition in a 2 (bias:
positive/negative) × 4 (condition: ﬂuent/disﬂuent/time constraint/
memory load) between-subjects design. All participants were instructed
that they would read information about a defendant accused of a crime,
and would be asked to decide on the verdict. Following the instructions,
participants in the time constraint condition were presented a clock
timer, and were told to submit their responses as soon as the timer
reaches 3 min. In the memorization condition, participants were brieﬂy
shown a list of words (guitar, eagle, glasses, mixer, ocean, table, parade,
window, baseball), and asked to keep them in memory throughout for
later recall.

Next, participants read a witness testimony from the defendant's
school psychologist about her interactions with the defendant, Donald.
In the positive bias condition, Donald was described as having a history
of great remarks from teachers, polite, warm, good sense of humor,
respectful, easy to work with, and a good listener. In the negative bias
condition, Donald was described as having a history of disciplinary
issues, rude, cold, criticizing, disrespectful, difﬁcult to work with, and
interrupting.
Participants then read a description of the objective facts of the case,
where Donald was accused of a robbery, but his guilt is ambiguous. In
the ﬂuent condition, the facts were written in a Times New Roman
16-point font. In the disﬂuent conditions, participants received a document written in a 12-point Times New Roman font that had been
photocopied recursively three times on the lowest contrast setting
until the text was signiﬁcantly degraded, but still readable, which
has been shown to induce analytic thinking via disﬂuency (DiemandYauman et al., 2011; Oppenheimer & Frank, 2008).
After reading the documents, participants decided their verdict
(1 = guilty/0 = not guilty) and length of jail sentence (0–5 + months).
Additionally, participants were asked to rate the certainty of their verdict on a seven point scale (endpoints: 1 = extremely certain he is not
guilty, 7 = extremely certain he is guilty) and how interested they
were in the study (endpoints: 1 = extremely bored, 7 = extremely
interested).
Results
First, we compared the means of guilty verdicts between the two cognitive load conditions with a 2 (bias: positive/negative)×2 (condition:
time constraint/memory load) ANOVA. There was an expected main
effect for bias F(1,165)=16.22, pb .001, but no signiﬁcant main effect between the two conditions (F(1,165)=.09, p=.77) or two-way interaction (F(1,165)=2.48, p=.12) (see all means in Table 1). We therefore
collapsed these together into a single “cognitive load” condition for subsequent analyses. Our main dependent variables were each analyzed with
a 2 (bias: positive/negative)×3 (condition: ﬂuent/disﬂuent/cognitive
load) ANOVA. On the dichotomous measure of verdict (0=not guilty,
1 = guilty), there was no main effect for condition (Fb 1), but the
main effect of bias was signiﬁcant (F(1,392)= 17.11, p b .001), with
more guilty verdicts in the negative (M = .73; SD= .45) compared to
the positive bias condition (M = .51; SD= .50). Most importantly, the
predicted interaction between bias and condition was signiﬁcant,
F(2,392)= 3.51, p b .05. We conducted simple effects tests to test the
speciﬁc hypothesis that conﬁrmation bias effects would be observed
in the ﬂuent and cognitive load conditions, but not in the disﬂuent condition. As predicted, participants who read the ﬂuent information were
more lenient when they had a positive vs. negative bias toward Donald,
F(1,392)= 12.26, p b .01. Likewise, participants under cognitive load
also showed an effect of bias, F(1,392) = 15.11, p b .001. Of key importance, however, there was no effect of bias in the disﬂuent condition,
F(1,392)= .02, p = .90, with moderate judgments of guilt in both positive and negative bias conditions, (see all means in Table 1).
Next, we analyzed the continuous measure of guilt certainty by a 2
(bias) × 3 (condition) ANOVA. There was no main effect for condition
(F(1,392) = 1.78, p = .17), and a main effect of bias (F(1,392) = 26.51,
p b .001). Most importantly, the predicted interaction between bias

Table 1
Percentage of guilty verdicts given to defendant, by Fluency of crime description condition and prior impression of the defendant (Study 2).
Reading condition

Positive bias
Negative bias

Fluent

Disﬂuent

Disﬂuent + Time constraint

Disﬂuent + Memory Load

48%
78%

58%
60%

55%
72%

41%
81%
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and condition was signiﬁcant (F(1,392)= 3.62, p b .05). Simple effects
tests reveal that bias had a signiﬁcant effect in both the ﬂuent condition,
(Mpositive = 3.83, SD= 1.77; Mnegative = 4.91, SD=1.72; F(1,392) =
11.60, p b .01), and in the cognitive load condition (Mpositive = 3.68,
SD= 1.72; Mnegative = 5.05, SD= 1.70; F(1,392) = 27.08, p b .001). But
as predicted, there was no simple effect of bias in the disﬂuent condition
(Mpositive = 4.60, SD= 1.78; Mnegative = 4.86, SD= 1.60, F b 1).
Length of jail sentence was also analyzed by a 2 (bias)×3 (condition)
ANOVA. There was a main effect of bias F(1,389)=55.00, pb .001, with
longer sentences given in the negative (M= 2.62, SD=1.86) vs. the
positive bias condition (M=1.25, SD =1.61). Neither the main effect
of condition (Fb 1) nor the two-way interaction was signiﬁcant,
(F(2,389) =1.01 p=.36). The null interaction was not predicted, as we
expected the length of jail sentences to follow the same pattern as guilty
verdicts. One possible reason for this discrepancy is that the length of jail
sentences ranged from zero to ﬁve months or more, but the full range of
the scale was not used by participants who judged Donald as not guilty.
These participants' scores were anchored at the low end (0 months),
whereas participants who judged Donald as guilty used the full range
of the scale from 0 to 5. As a result, there was a robust effect of bias on
length of jail sentence, but the interaction had relatively low statistical
power.
Finally, we also conducted a 2 × 3 ANOVA on ratings of interest in
the study. There were no main effects for bias or condition, Fs b 1, nor
an interaction F(2,392) = 2.43, p = .09.
Discussion
In Study 2, participants in a mock-trial study showed conﬁrmation
bias effects when information was presented ﬂuently, but not disﬂuently. Importantly, conﬁrmation biases were also observed when
participants read disﬂuent information under cognitive load (time
pressure, memory load). The key role of cognitive resources helps
rule out an alternative disengagement account of disﬂuency, i.e. that
moderate responses are explained by regression to the mean. Because
the disconﬁrmation effect was not observed under cognitive load
such as distraction or time pressure, it is unlikely these effects are
due to disengagement with the material. However, while these effects
are suggestive, we acknowledge that this evidence does not directly
demonstrate that the effect is due to deeper processing. It is possible
that some other aspect of disﬂuency interfered with the conﬁrmation
bias. But these results do indicate that cognitive resources are necessary for disconﬁrmation to occur. Any other explanation would also
have to account for the conﬁrmation bias observed in the disﬂuent/
cognitive load conditions. We suggest that these results are most consistent with an analytical processing explanation, consistent with
previous research.
General discussion
In two studies, decreasing the processing ease of an argument
reduced conﬁrmation bias effects, the ﬁrst evidence that disﬂuency
can affect processing of information where one has pre-existing attitudes. In Study 1, both conservatives and liberals evaluated a capital
punishment article consistent with their political beliefs when it
was presented ﬂuently, but the conﬁrmation bias declined when the
argument was presented disﬂuently. Study 2 replicated this effect
with assessments of guilt, where participants gave less biased judgments when the facts were presented disﬂuently. Most importantly,
Study 2 found that people were only able to disconﬁrm their prior
biases when they had cognitive resources available, consistent with
other evidence that disﬂuency can prompt an analytical and critical
mindset (e.g., Oppenheimer, 2008). Because participants who are
mentally occupied do not demonstrate disconﬁrmation, we can rule
out a disengagement explanation. Previous work has found that disﬂuency can impact abstract thinking (Alter & Oppenheimer, 2008;
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Yang, Preston, & Hernandez, in press), and improve reﬂective reasoning skills (Song & Schwarz, 2008), and these ﬁndings may show
another area where people beneﬁt from the effect of disﬂuency on
analytic thinking. Just like speed bumps cause one to drive more
slowly and carefully, the experience of difﬁculty associated with
disﬂuency prompts a slower, more careful mindset when making
judgments, even when one comes to the issue with existing biases.
Our results also highlight the importance of expectations on the
observed effects of ﬂuency. While the majority of research examines
the main effect of ﬂuency on judgment, recent research supports an
interactional model that includes the context of the ﬂuency/disﬂuency
(Oppenheimer, 2008). For example, people rate ﬂuent essays more
highly only when they are told that ﬂuency is a sign of positivity
(i.e. implies intelligence), and more negatively when told that ﬂuency
is negative (i.e. simple-mindedness) (Brinol, Petty, & Tormala, 2006).
Similarly, the effect of ﬂuency is moderated by people's goals. People
gave ﬂuent targets more positive ratings, but only in domains where
they felt ﬂuency was a desirable quality (e.g. when reading for
pleasure). When people had a goal that implied difﬁculty (e.g. acquiring information), disﬂuent texts were rated more favorably (Galak &
Nelson, 2011). Our present results likewise demonstrate that ﬂuency
does not produce uniformly positive or negative evaluations of a target,
rather the direction of attitude change depends on how disﬂuency is
interpreted in the context of expectations and existing attitudes.
In sum, these ﬁndings suggest a simple and promising tool for persuasion and for overcoming biases that can often distort reasoning.
Disﬂuency may offer an opportunity for better judgment and discourse
between opposing positions, ultimately giving what was once an overlooked message, a chance to be seen.
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