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Introduction

Confirmation bias refers to situations in which 
“information is searched, interpreted, and remem-
bered in such a way that it systematically impedes 
the possibility that the hypothesis will be rejected” 
(Oswald & Grosjean, 2004, p. 79). It has been described 
as the best-known cognitive bias that came out of the 
literature on human reasoning (Evans, 1989). 

Confirmation bias is observed in a wide range 
of real-life contexts and experimental paradigms, 

as well as in distinct aspects of cognitive process-
ing, which led some authors to argue that there ex-
ists a variety of discrete confirmation biases rather 
than one unified phenomenon (see, e.g., Klayman, 
1995; Nickerson, 1998). Motivated by this notion, 
we have employed the methodological approach of 
differential psychology to examine if various meas-
ures of individual differences in confirmation bias 
indicate that it is better to understand it as a uni-
tary construct, or as a set of relatively related but 
still independent phenomena. For this purpose, we 
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have included three experimental paradigms in our 
study, and adopted them for measuring individual 
differences in susceptibility to confirmation bias in 
three distinct cognitive processes. Such an approach 
is not usual in the field, considering that most of the 
confirmation bias studies are focused on one aspect 
of information processing and one paradigm (for a 
partial exception, see Vedejová & Č�avojová, 2022). 

Paradigms that are regularly used to demon-
strate confirmation bias include the four-card se-
lection task (Wason, 1960), the 2-4-6 task (Wason, 
1966) and the interviewee’s personality task (Sny-
der & Swann, 1978). What is common to these tasks 
is an instruction given to participants to test a hy-
pothesis by searching for specific information. For 
example, participants might be asked to indicate 
which cards among E, C, 4 and 9 they would select to 
examine the rule “If a card has a vowel on one side, 
then it has an even number on the other side”, or to 
indicate which questions they would ask to check 
if someone is emotionally stable. A typical finding 
is that people far more often look for evidence that 
might confirm/support a given hypothesis (e.g., se-
lecting card “5”, or asking the question “What do you 
do to keep calm in pressure situations?”) than for 
evidence that might falsify/disapprove a given hy-
pothesis (e.g., selecting card “7”, or asking the ques-
tion “How do you show your nervousness?”).

Confirmation bias has also been detected in oth-
er cognitive processes such as the weighing of evi-
dence. For example, previous research demonstrated 
that participants evaluate incongruent information 
much more critically than congruent information 
(Lord et al., 1979), and opt to retain the initial hy-
pothesis when faced with either ambiguous (Hoch 
& Ha, 1986) or falsifying evidence (Beattie & Baron, 
1988). In our study, we asked participants to indicate 
for each piece of evidence, either confirming (e.g., “on 
the back of card 2 is an A”) or disconfirming (e.g., “on 
the back of card 3 is a U”), whether it was informative 
in deciding if the given rule is true or false. 

Finally, some studies demonstrate confirmation 
bias in memory recall by showing that confirming 
information is more often perceived as previously 
encountered than disconfirming information (see, 
e.g., Eagly et al., 1999; Stangor & Mcmillan, 1992). 

In the current study, we presented several outcomes 
to participants, some of which had already been 
presented in previous tasks, while the others were 
completely new, and asked them to indicate which 
outcomes were presented before. 

In sum, we employed three experimental par-
adigms (selection card task, 2-4-6 task and the in-
terviewee’s personality task), and modified them 
to measure confirmation bias in three cognitive 
processes - information search (IS), the weighing of 
evidence (WE) and memory recall (MR). We used 
a total of nine cognitive tasks to measure individu-
al differences in confirmation bias to compare the 
strength of its different manifestations, and to ex-
plore if the pattern of their correlations suggests 
that it is more plausible to conceptualize confirma-
tion bias as a singular or multifaceted phenomenon. 

Method

Participants

Tasks were administered to the community 
sample (N = 200; 41.5% women) who were recruit-
ed by the Fédération S2CH in France to complete an 
online session, for which they received compensa-
tion of €10. The mean age of the participants was 
27.08 (SD = 4.73). The research was reviewed and 
approved by the Institutional Review Board–Paris 
School of Economics (approval number: 2020-022).

Measures

As previously indicated, we have employed a 
total of nine cognitive tasks in order to measure in-
dividual differences in confirmation bias. All tasks 
included confirming and disconfirming information, 
and some of them also included neutral informa-
tion. Participants were asked to respond by indicat-
ing which information they would choose in order 
to examine the given hypothesis (IS tasks), which 
evidence they find informative (WE tasks), or which 
evidence had already been presented (MR tasks). 
On each task, the confirmation bias score was calcu-
lated as a difference between responses to confirm-
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ing and disconfirming information. A more detailed 
description of the procedures as well as all materi-
als used and the data collected in the present study, 
are available at https://osf.io/saj4c/.

Procedure

After providing consent, participants complet-
ed the tasks in the following order: information 
search, the weighing of evidence and memory recall. 
Within each block, participants were first presented 
with the selection card task, then the 2-4-6 task, and 
finally the interviewee’s personality task.

Analytical strategy

After examining the experimental reliability 
of confirmation bias across nine cognitive tasks, 
correlational data were analyzed. To extract more 
meaningful information from the correlation ma-
trix and to directly test the proposed research 
question, we have applied a confirmatory factor 
analytic framework for testing hierarchically struc-
tured constructs (Brunner et al., 2012). We exam-
ined five competing measurement models. The 
first assumes that only one general factor underlies 
performance on all nine tasks (one-factor model). 
The second model presumes that the performance 
on nine tasks is organized under three more spe-
cific paradigm factors (selection task, 2-4-6 and 
the interviewee’s personality), while the third 
model presumes that organizing specific factors 

are three distinct cognitive processes (information 
search, the weighing of evidence and memory re-
call). Both second and third measurement models 
had two versions in which either (a) correlated but 
relatively independent specific factors were pos-
tulated (first-order factor models without general 
higher-order factor), or (b) correlations between 
specific first-order factors were restricted to zero, 
and uncorrelated general factor that directly influ-
ences all nine measures was added to the model 
(bifactor/nested-factor model that assumes hier-
archical structure).

Results

On the whole, participants responded by 
choosing a confirming option in 69.1% of cases (SD 
= 13.6), and a disconfirming option in 48.1% of cas-
es (SD = 15.0). This difference was highly significant 
(t(199) = 12.61, p < .001), showing a strong overall 
confirmation bias (d = 0.89, 95% CI [0.73, 1.05]). 

As indicated by the results presented in Table 
1, confirmation bias was detected on seven out of 
nine tasks (ps < .001), on which the mean effect of 
the confirmative information was between 0.27 and 
1.04 standard deviations. However, this tendency 
was not significant on two out of nine tasks in our 
study, both within the interviewee’s personality 
paradigm, one concerning the weighing of evidence 
(p = .22) and the other concerning memory recall 
(p = .70).

Table 1. Differences between confirming and disconfirming choices on nine tasks

Task Confirming M (SD) Disconfirming M (SD) t(199) p Cohen’s d

Selection Card IS 64.1 (38.3) 21.8 (31.5) 10.90 < .001 0.77

Selection Card WE 80.0 (29.4) 62.9 (38.5) 4.66 < .001 0.33

Selection Card MR 60.0 (24.0) 43.2 (25.1) 5.88 < .001 0.42

2-4-6 IS 87.3 (27.3) 29.8 (36.7) 14.65 < .001 1.04

2-4-6 WE 77.7 (32.8) 64.8 (32.1) 3.78 < .001 0.27

2-4-6 MR 65.3 (24.1) 42.2 (20.1) 10.38 < .001 0.72

Interviewee IS 53.8 (17.1) 36.8 (18.3) 7.26 < .001 0.51

Interviewee WE 84.5 (22.5) 82.2 (23.4) 1.23 .22 0.09

Interviewee MR 49.4 (17.7) 49.9 (16.8) -0.40 .70 -0.02

Note. IS – Information Search, WE – Weighing of Evidence, MR – Memory Recall

https://osf.io/saj4c/
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The confirmation effect observed on the in-
formation search task (t(199) = 16.74, p < .001, d 
= 1.18, 95% CI [1.00, 1.36]) was significantly larger 
than the corresponding effect on the memory recall 
task (t(199) = 8.34, p < .001, d = 0.59, 95% CI [0.44, 
0.74]) and the weighing of evidence task (t(199) = 
4.36, p < .001, d = 0.31, 95% CI [0.17, 0.45]). 

On the other hand, the effect observed within 
the interviewee’s personality paradigm (t(199) = 
5.16, p < .001, d = 0.36, 95% CI [0.22, 0.51]) was sig-
nificantly smaller than the confirmation effect with-
in the selection card paradigm (t(199) = 10.19, p < 
.001, d = 0.72, 95% CI [0.56, 0.88]), the 2-4-6 task 
paradigm (t(199) = 12.82, p < .001, d = 0.91, 95% CI 
[0.74, 1.07]).

However, even when mean differences were 
not observed, there was considerable variability in 
the responses of participants, as indicated by the 
standard deviations of bias scores.

An acceptable level of internal consistency of 
individual differences across items was observed 
consistently only on selection card tasks, which is 
in line with some of the previous research (see, e.g., 
Stanovich & West, 1998), while the noisiest meas-

ures of individual differences were detected on the 
interviewee’s personality tasks (see Table 2). 

Correlations between nine confirmation bias 
scores were modest on average, but they ranged 
from zero to as much as .66. The mean correlation 
was .22, while 24 out of 36 correlations were statis-
tically significant (ps < .05).

In the next step, we tested five competing CFA 
measurement models. Results presented in Table 3 
indicate that the model with three correlated but in-
dependent first-order cognitive processes factors fit-
ted the data (𝜒2(23) = 39.57, p = .02; CFI = .95, RMSEA 
= .06, 90% CI [.03 - .09], AIC = 3898; see Figure 1) 
significantly better than the one-factor model (Δ𝜒2(3) 
= 25.54, p < .001). Contrary to that, the inclusion of 
three experimental paradigms factors did not im-
prove the fit of the model significantly in comparison 
to the one-factor model (Δ𝜒2(3) = 3.62, p = .31). On 
the other side, attempts to further improve the fit of 
the model by assuming hierarchical structure, that 
is, by including three specific as well as one general 
factor, were not successful, either in the case of par-
adigm (Δ𝜒2(6) = 1.49, p = .96) or in process-centered 
measurement models (Δ𝜒2(6) = 7.04, p = .31).

Table 2. Reliabilities (on diagonal) and correlations among nine confirmation bias scores

Table 3. Fit indices for five competing models

Measure (number of items) 1 2 3 4 5 6 7 8 9

1. Selection Card IS (4) .84

2. Selection Card WE (4) .23* .93

3. Selection Card MR (4) .12 .48** .86

4. 2-4-6 IS (3) .16 .42** .28** .75

5. 2-4-6 WE (3) .06 .66** .25** .38** .68

6. 2-4-6 MR (3) -.10 .27** .34** .20* .38** .63

7. Interviewee IS (4) .13 .26** .13 .30** .28** .08 .64

8. Interviewee WE (4) .18* .43** .35** .20* .29** .15 .17 .69

9. Interviewee MR (4) -.05 .10 .28** .05 .04 .13 .05 .33** .48

Note. IS – Information Search, WE – Weighing of Evidence, MR – Memory Recall; *p < .01, **p < .001

Model χ2 df p CFI RMSEA AIC

1. One-factor model 65.11 26 < .001 .89 .09 [.06 - .11] 3918

2a. First-order paradigm factors 61.48 23 < .001 .89 .09 [.06 - .12] 3920

2b. Nested-factor paradigm factor 59.99 17 < .001 .88 .11 [.08 - .14] 3930

3a. First-order process factors 39.57 23 .02 .95 .06 [.03 - .09] 3898

3b. Nested-factor process factor 32.53 17 .01 .96 .07 [.03 - .10] 3901
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In sum, the most parsimonious way to organ-
ize various measures of individual differences in 
susceptibility to confirmation bias was to assume 
three first-order cognitive processes factors that 
correlate fairly but still insufficiently to indicate the 
presence of a reliable second-order general confir-
mation bias factor. Although related, confirmation 
biases in IS, WE and MR should be seen as relatively 
independent constructs.

Discussion

Confirmation bias in the present study was ob-
served on a wide range of tasks, and it was relatively 
robust, which confirms previous findings within the 
field (Evans, 1989). Following the conceptual dis-
tinction introduced by Oswald and Grosjean (2004), 
it has been shown that some confirmation bias guis-
es are more deceptive than others, and that distor-
tions are especially pronounced in the case of infor-
mation search. However, reasons for this might be 
at least partially methodological in the sense that 
employed tasks were originally designed to meas-

1	 It should be noted that the relation between the measures 
of confirmation bias on two interviewee’s personality tasks, 
namely the weighing of evidence and memory recall, was in-
troduced since it was indicated by the high values of modifi-
cation indices in all tested models (>10). Nevertheless, this 
did not influence the main conclusions of the study.

ure biased IS (Snyder & Swann, 1978; Wason, 1960, 
1966), while tasks intended to measure the biased 
WE and MR were subsequently derived from them. 

The observed reliability of individual differenc-
es was the highest in the case of all three selection 
card tasks, which is in line with some of the previ-
ous findings (Stanovich & West, 1998). Also, results 
concerning both experimental and differential relia-
bility indices show that the interviewee’s personal-
ity paradigm alternations of WE and MR tasks were 
the least successful. This could be due to the specific 
semantic content of items that were highly loaded 
with meaning. Furthermore, it has been suggested 
that differences in the extent to which proposed 
questions on this task are actually diagnostic with 
respect to testing given hypotheses might also ex-
plain participants’ choices (Trope & Bassok, 1983). 
In that respect, future studies that seek to employ 
the interviewee’s personality paradigm for the pur-
pose of measuring proneness to confirmation bias 
might benefit from using more abstract or at least 
content-controlled versions of the task.

The strategy of using multiple measures of con-
firmation bias within a single study is relatively rare 
in the field. Vedejová and Č�avojová (2022) have re-
cently examined confirmation strategies of hypoth-
esis testing in three aspects of cognitive processing 
(IS, WE and MR) by using a unified paradigm. Their 
study showed that bias was most prevalent in IS, fol-
lowed by WE, while they fail to detect a biased MR. 

Figure 1. First-Order Factor Model with Three Related Process Factors1
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However, we opted to include a wide range 
of cognitive tasks not only to compare observed 
effect sizes of confirming information across dif-
ferent tasks, but also to collect a variety of meas-
ures of individual differences in susceptibility to 
confirmation bias and study the pattern of corre-
lations between them. This question brings the-
oretical importance, considering the stance that 
confirmation bias is not a single unitary construct, 
but rather a set of relatively related but still inde-
pendent phenomena (Klayman, 1995; Nickerson, 
1998). For this purpose, we examined five compet-
ing measurement models by using a confirmatory 
factor analytic framework for testing hierarchi-
cally structured constructs (Brunner et al., 2012). 
Results indicated that observed heterogeneity in 
correlations among different manifestations of 
confirmation bias stems from the differences be-
tween distinct aspects of cognitive processing (IS, 
WE and MR), rather than from the differences be-
tween different experimental paradigms (selec-
tion card, 2-4-6 and the interviewee’s personality 
tasks). Furthermore, measurement models which 
included a general confirmation bias factor (as-
suming either its sole existence or its overarching 
role above first-order specific factors) were signif-
icantly inferior in comparison to the measurement 
model, which included only three related but in-
dependent first-order factors of confirmation bias 
in different aspects of cognitive processing. Put 
differently, the observed pattern of correlations 
suggests that it is more plausible to conceptual-
ize confirmation bias as a multifaceted construct, 
i.e., as an umbrella term that encompasses a set of 
fairly related but still relatively independent phe-
nomena. This finding can also contribute to the 
understanding of reasons for the poor reliability 
of general measures of individual differences in 
confirmation bias (Rassin, 2008). 

Besides the attempts to furtherly improve 
metric properties of existing measures, future 
studies might benefit from the inclusion of meas-
ures of confirmation bias in other processes (e.g., 
visual search; Rajsic et al., 2015), but also from 
the inclusion of other experimental paradigms 
(e.g., argument evaluation task; Stanovich et 

al., 2016) and related phenomena (e.g., myside 
bias; Perkins, 1989). This could help not only in 
answering questions about the generalizability 
of the proneness to the confirmation bias, but 
also in understanding the conceptual distinction 
between closely related phenomena (Mercier, 
2016). As we have intended to demonstrate in the 
present study, the conceptual and methodological 
apparatus of differential psychology can be useful 
in this endeavor.
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