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Abstract 

Eyewitnesses may be exposed to multiple, mutually contradictory pieces of misinformation. 

In the simplest case of double misinformation, an original detail is targeted by misinformation 

A and then by misinformation B which contradicts A. In such situations, two separate 

mechanisms may produce opposite effects on eyewitness remembering: (1) multiple chances 

to be misled enhance the misinformation effect, and (2) noticing contradictions between 

multiple pieces of misinformation undermines credibility and decreases the effect (all relative 

to the effect of a single piece of misinformation). Across three experiments, we found support 

for both of these effects and confirmed an important moderating factor in an item analysis: the 

first mechanism dominates at low levels of misinformation (encoding and subsequent) 

availability, and the second at high levels (as this facilitates noticing contradictions). This 

means that, ironically, more misinformation can be less effective (in terms of distorting 

eyewitness memory or factual knowledge) if it contradicts itself.  
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General audience summary 

 

 

This research extends existing research on the impact of post-event misinformation on 

eyewitness memory. After witnessing an event, eyewitnesses may be exposed to 

misinformation (e.g. from other witnesses, the media and possibly even the police), which has 

the potential to distort how the witnesses remember the event at a later point in time (e.g. 

when making a statement). This is long known (e.g. through Elizabeth Loftus and colleagues’ 

groundbreaking work) and has been investigated and confirmed in hundreds of studies.  

Our new contribution to this field is to draw attention to a possible real-life situation 

that (to our knowledge) has never been investigated in eyewitness misinformation research: 

What happens if witnesses are exposed to multiple pieces of misinformation that contradict 

each other (in addition to contradicting a detail of the original event)? For example, a Volvo 

that was involved in a witnessed car accident might be described by a co-witness as a Peugeot 

and by still another co-witness as a Toyota. There is potential for this to happen: often there 

are multiple witnesses to crimes/accidents, and extending beyond the eyewitness case there is 

certainly a lot of partly contradictory misinformation on social media etc. 

We reasoned that becoming aware of inherent contradictions between pieces of 

misinformation may reduce the credibility of the misinformation and thus limit its impact on 

memory. This is partly what we found in three studies – but we also found an opposite 

process: When misinformation is more subtle and less likely to be noticed in the first place, 

then being exposed to multiple pieces of misinformation increases the chances that at least 

one of them will be noticed and subsequently incorporated in the witness’ memory. Our study 

highlights the complex effects of multiple misinformation and suggests that further 

exploration of this intriguing phenomenon is worthwhile. 
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Double misinformation: Effects on eyewitness remembering 

The misinformation effect (Loftus, Miller & Burns, 1978) is a staple of the applied 

memory literature. Hundreds, perhaps thousands, of studies have shown that if witnesses 

observe an event and later receive misinformation concerning details of that event, subsequent 

memory performance suffers, in terms of decreased memory accuracy for original event 

details and/or increased endorsement of the suggested misleading details (Higham, 1998; 

Pansky, Tenenboim & Bar, 2011). For example, an eyewitness’ testimony of a hit-and-run 

accident may be affected in this way if an originally involved Volvo is falsely described as a 

Peugeot in a discussion between co-witnesses.  

Importantly, original details may be the target of multiple pieces of misinformation, 

which may also contradict themselves (for instance, still another co-witness may describe the 

car as a Toyota). This is a real possibility, as there are often multiple witnesses to events and 

these co-witnesses talk (Paterson & Kemp, 2006; Skagerberg & Wright, 2008). Likewise, 

there may be multiple, and mutually contradictory, bits of fake news pertaining to events or 

facts in the public domain (e.g., opposite but equally misleading accounts of political events 

from left-wing and right-wing sources). More formally, while in the standard misinformation 

paradigm an original detail O is targeted by a misleading detail A (which, in rare cases, may 

be repeated, i.e., an O-A-A etc. design; e.g., Zaragoza & Mitchell, 1996), we are concerned 

here with an O-A-B etc. situation where the same original detail is targeted by multiple 

different pieces of misinformation. To our knowledge, there is no existing research addressing 

the consequences of encountering such multiple (double, triple, etc.) misinformation for the 

subsequent remembering of original events or facts.  

We hold that two separate mechanisms play a role here, with opposite outcomes: (1) 

On the one hand, being exposed to multiple pieces of misinformation (whether contradictory 

or not) provides multiple chances to encode, store and report it subsequently; this increases 
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the misinformation effect, as has already been demonstrated for the case of repeated 

(identical) misinformation (Zaragoza & Mitchell, 1996). For illustration, assume that there is 

a 20% chance that witnesses will encode a misleading detail A (from source 1), and assume 

further that the same holds for misleading detail B (from source 2; both misleading details A 

and B pertain to the same original detail O). Then, simple probability calculation (p = 100% - 

[100% – 20%]2) tells us that 36% of witnesses will have encoded at least one piece of 

misinformation (and 4% will have encoded both pieces). That is, the potential to be misled is 

increased here, compared to the single misinformation case (i.e., 36% vs. 20%), and therefore 

the resulting misinformation effect should be larger. For ease of reference, we call this the 

multiple chances to be misled mechanism (or multiple chances for short). 

(2) On the other hand, encountering multiple different pieces of misinformation invites 

the noticing of contradictions between them (if a minimum of two have been encoded), and 

this will discredit at least one of these mutually contradictory details (because logically only 

one can be true), and possibly both. The latter may happen if the uncertainty created by 

experiencing contradictions between multiple renderings of an event prompts people to revisit 

their memory of the original event, which should further undermine the credibility of both 

misleading details (as both would be at odds with the original memory). Then, because the 

perceived credibility of the misinformation strongly contributes to the misinformation effect 

(see Blank, 2009; Echterhoff, Hirst & Hussy, 2005; Leding, 2012; for reviews), the 

misinformation effect should be reduced. We call this the misinformation neutralisation 

mechanism (or neutralisation for short; as, in a way, the mutually contradictory pieces of 

misinformation neutralise each other). 

The role of misinformation availability  

With two opposite mechanisms involved in the effect of multiple (e.g. double) 

misinformation (compared to the standard single-misinformation case), a natural question to 

ask is: which mechanism is more influential and under what circumstances? The answer is 
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straightforward: Neutralisation can only operate if two contradictory pieces of misinformation 

have been encoded to begin with (and the first has not been forgotten by the time the second 

is encoded). Conversely, the multiple chances mechanism can only operate when this is not 

the case, that is, when only one of the mutually contradictory misleading details is available 

(i.e. has been encoded and retained in memory) at a time.  

Consequently, which mechanism dominates depends on misinformation availability 

(as implied above, i.e. misinformation encoded and retained in memory up to the point of 

retrieval). Going back to the quantitative example above, if misinformation availability in a 

study is at a low level (e.g., 20% of participants encoded and retained either misleading 

detail1), then neutralisation can operate in only a small number of cases (i.e. 4% in the above 

example) and the multiple chances mechanism dominates. Conversely, with high 

misinformation availability, neutralisation situations (i.e. where both contradictory pieces of 

misinformation are available) become more frequent relative to multiple chances situations. In 

short, with increasing misinformation availability, the misinformation neutralisation 

mechanism increasingly dominates over the multiple chances to be misled mechanism.  

Consequences for the misinformation effect – the current research 

What does this mean for the overall effect of multiple, mutually contradictory 

misinformation, relative to the standard misinformation effect that has been the focus of 

misinformation research so far? Table 1 illustrates our expectations using a hypothetical 

example. Because the multiple chances mechanism dominates under low misinformation 

availability, the misinformation effect obtained with multiple misinformation is larger than 

the standard single-misinformation effect, resulting in a +15% ‘surplus effect’ (or positive net 

                                                           
1 For simplicity, we assume that misinformation availability is the same for both misleading details. Of course, 

the availabilities of the two details may differ to some degree, but this makes no principal difference to the 

argument, and does not make a big empirical difference either (e.g. with 50% misinformation availability for 

both misleading details there would be 25% [50% * 50%] cases where the neutralisation mechanism applies; if 

this was split into, say, 30% and 70% availability, the incidence of neutralisation cases would still be 21% [30% 

* 70%]).  
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change in the MIE) in our example. Conversely, with high misinformation availability, 

misinformation neutralisation dominates, and the misinformation effect is expected to be 

smaller than with standard misinformation (a -15% negative net change in our example).  

At medium levels of misinformation availability, however, the overall misinformation 

effect may not change at all because both mechanisms cancel each other out. Ironically, this is 

also what may happen in studies that use a mixture of different items to test the effects of 

misinformation (e.g., a mixture of central and peripheral items, which are probably associated 

with different levels of misinformation availability); this also happened, partly, in our own 

research. The crucial lesson to be learned here is that the operation of the two opposite 

mechanisms and the role of misinformation availability can be entirely obscured if effects are 

aggregated across items (as is the default practice in misinformation research). Therefore, 

alternative approaches to data analyses are required; our solution to this problem was an item 

analysis that will be introduced in detail in the results section. The key idea tested in this item 

analysis – following the elaborations above – is that with increasing misinformation 

availability (assessed at the item level) net gains in the misinformation effect with multiple 

misinformation will become smaller and eventually transition into net losses, or in other 

words, that misinformation availability and net changes in the misinformation effect should 

be negatively correlated.2  

We conducted three experiments along these lines, restricting ourselves to the simplest 

case of double misinformation (relative to one and the same original detail; i.e. an O-A-B 

sequence, rather than O-A-B-C-…). We present descriptive analyses first and then report 

results of an item analysis as introduced above, as well as additional analyses bearing on 

                                                           
2 For the record: the insight that a different analytical approach is needed was not present when we started this 

research but emerged only later. Also, initially we had only the neutralisation mechanism in mind and expected a 

straightforward decrease in the misinformation effect, but we soon realised – after the first experiment – that we 

had not thought about the multiple chances mechanism. We would like to stress, though, that we conducted the 

crucial data analysis (i.e. our item analyses) only after the core prediction of a negative correlation between 

misinformation availability and net changes in the misinformation effect had been developed and presented at a 

TARMAC meeting at the University of Southampton (Blank, December 2018), which could be considered a 

form of social preregistration.  
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discrepancy detection (the core process involved in the neutralisation mechanism) and its 

impact on the misinformation effect. 

Method 

The three experiments followed the same principal logic but differed in minor 

respects. These differences were owed to developments in our thinking about the topic (see 

footnote 2) but are now largely unimportant due to the changed analytical focus on items 

rather than conditions, as explained above. Therefore, and to save space, we describe the 

experiments together, with key differences noted. Detailed materials are available at 

https://osf.io/k5qnx/. 

Participants and power considerations 

In Experiments 1 and 2, the participants were Portsmouth undergraduates (Exp. 1: N = 

42; 29 female, 13 male; age Mdn = 19 years, range = 18-26; Exp. 2: N = 60; 50 female, 10 

male; age Mdn = 18 years, range = 18-21); the overwhelming majority were psychology 

students with English as their first language. The sample was more heterogeneous in Exp. 3 

(N = 96; 76 female, 20 male; age Mdn = 24 years, range = 18-71) and consisted of 

Portsmouth students and staff, as well as visiting international students (fluent enough in 

English); 74 participants had English as their first language, Spanish was most prominent 

among the rest; the non-native speakers of English were roughly evenly distributed across 

counterbalancing cells in Exp. 3.  

In the absence of previous research on double misinformation, there was little to base 

a priori power and sample size calculations on; therefore, we initially based our sample size 

decisions on previous misinformation research. In any case, post-hoc power analyses using 

G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) showed that, in our within-participants 

designs (see below), the power to detect a medium difference effect (dz = 0.5), assuming α = 

.05 (two-tailed), was .89 in Exp. 1, .97 in Exp. 2, and .998 in Exp. 3, respectively. Power 
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considerations for additional analyses (specifically, our item analyses) are detailed in the 

results section.  

Design 

All experiments followed an extended misinformation paradigm featuring three basic 

conditions. The control (no misinformation) and standard misinformation (a single piece of 

misinformation) conditions were the same as in the traditional misinformation paradigm, 

whereas two mutually contradictory pieces of misinformation were presented in a double 

misinformation condition. Experiments 2 and 3 also featured a repeated misinformation 

condition in which the same misinformation appeared twice. This condition was included to 

allow direct comparisons to the double misinformation condition with the total 

misinformation load held constant (two pieces relative to an original detail in each case). All 

conditions were implemented within participants, with appropriate counterbalancing of items.  

Materials  

We used the same short (26 s) dashcam video showing a minor traffic accident as the 

original event in all experiments (https://www.youtube.com/watch?v=oLYY77LPr3U; our 

video did not include the zoomed-in repetition). There were three or four critical items 

(depending on the number of conditions in the experiment; see above): (1) A person briefly 

seen crossing the road, (2) the direction of indicating by a black car involved in the accident, 

(3) the colour of the other involved car; these items featured in all experiments. A fourth item 

(a large vehicle passing by) was added in Exp. 2 to accommodate the extra condition; in Exp. 

3, we used a different item (a petrol station).  

In all conditions except the no-misinformation control condition, these critical items 

were targeted by misinformation embedded in two short (each about 135 words) accounts by 

two ‘eyewitnesses’, Mary and John. For example, the young man seen crossing the road 

figured as a woman in Mary’s account (in the standard and double misinformation conditions) 

https://www.youtube.com/watch?v=oLYY77LPr3U
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and later as a child in John’s account (double misinformation condition only). In Experiments 

1 and 2, Mary’s account always came first; also, the misinformation used for the standard 

misinformation condition always came from Mary’s account. The assignment of critical items 

to conditions was counterbalanced; for illustration, Table 2 shows the full set of materials as 

used with the full set of conditions in Exp. 2. In Experiment 3, we simultaneously further 

counterbalanced (a) the presentation order of the two accounts and (b) the assignment of 

misinformation versions (i.e., in the above example, child and woman) to the two accounts, 

using a Graeco-Latin square (see https://osf.io/k5qnx/ for the full counterbalancing schemes); 

these variations had little effect on the main findings and are not discussed further. 

Procedure (incl. memory tests and measures) 

Participants were recruited for a study on ‘short-term memory’ (Exp. 1), ‘multiple 

eyewitness testimonies’ (Exp. 2) or ‘eyewitness memory in multiple information situations’ 

(Exp. 3). They were told they would watch a short video of a minor accident (and in Exps. 2 

and 3, read witness statements about the event) and later answer questions about this. In 

neither experiment, the presence of misinformation was mentioned. Participants then first saw 

the car accident video on a laptop or PC screen (twice in Exp. 3) and worked on a brief filler 

task (a word-search puzzle) for five minutes. Thereafter, they read the two ‘eyewitness 

accounts’, introduced as statements given to a policeman who had arrived at the scene. The 

accounts were presented on separate laptop screens (in Exp. 1) or on a single page of A4 

paper (in Exps. 2 and 3). In the latter two experiments, we also instructed participants to 

highlight (with a marker) any details of the two testimonies they thought were important (this 

was to facilitate noticing contradictions between the two accounts). When finished with 

reading the accounts (and after returning to the filler task for another 5 min in Exp. 3), 

participants completed the memory test(s), which differed slightly between experiments.  

In Exp. 1, participants first answered 15 cued recall questions (one about each of the 

three critical items; the other 12 were fillers), followed by seven multiple-choice recognition 

https://osf.io/k5qnx/
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questions (three critical, four fillers); the number of response alternatives for the critical items 

varied from three to six. In Exp. 2, we tested recognition only, using 10 multiple-choice 

questions (four critical, six fillers), each offering three substantial response alternatives and a 

fourth, ‘don’t know’ option (which the participants were instructed to pick “as a last resort”). 

In Exp. 3, we first asked participants to freely recall what they could remember from the 

video, followed by the same multiple-choice recognition test as in Exp. 2 (except for the one 

changed critical item; see above, materials).  

Example test questions are “Who crossed the road?” (critical item 1) and “What colour 

was the car that hit the black car?” (critical item 3). In all recognition tests, the response 

options for the critical detail questions always included the original detail from the video as 

well as both contradictory versions of the misinformation (e.g., for the car colour item, this 

was white [original detail], peach [misleading detail 1] and silver [misleading detail 2]). The 

exact and complete test questions and response alternatives for all experiments are available at 

https://osf.io/k5qnx/. 

Finally, the participants rated the reliability of Mary’s and John’s witness statements 

on 5-point scales (1 = not reliable; 5 = reliable). In Exps. 2 and 3, we also asked participants if 

they had noticed any contradiction between the two witness accounts and, if yes, to state (a) 

what the contradiction was and (b) who they thought was right (if any of them). In Exp. 3, we 

further refined this assessment by asking participants to explicitly name the details that they 

thought contradicted each other.  

 

Results 

We first report descriptive results and a standard analysis comparing memory 

performance in the three basic conditions of our extended misinformation paradigm (control, 

standard misinformation and double misinformation). This leads into the item analysis 

introduced earlier that will provide key insights into the conditions under which double 



12 

 

misinformation increases or decreases the misinformation effect. Additional results (for Exps. 

2 and 3) involve comparisons with the repeated misinformation conditions as well as the 

incidence and role of noticing contradictions between witness accounts.  – There were no 

outliers that needed to be removed for data analysis; all relevant data points were used. Data 

files underlying the analyses are available at https://osf.io/k5qnx/. 

Descriptive analyses and initial observations 

Across experiments, the ‘witness accounts’ were perceived as moderately reliable 

(mean ratings ranging from 3.14 to 3.56 on the 1-5 scale), with no significant differences 

between Mary’s and John’s accounts in any of the experiments. This perceived overall 

statement reliability, however, was not systematically related to the endorsement of specific 

misleading details; all experiment-level correlations between reliability and misinformation 

endorsement were around zero and non-significant (range:  r = -.02 to .19; average: r = .08).  

Table 3 shows memory performance for critical items in the different conditions 

realised in Exps. 1-3. It features both misinformation endorsement (of either misinformation 

version presented in the ‘witness statements’ across conditions) and accuracy (i.e., correct 

answers) for different test formats (recognition, recall). We refrain from making statistical 

comparisons at the condition level here. As argued in the introduction, effects of double 

misinformation may be obscured at the aggregate level of conditions. Therefore, such tests are 

not directly relevant for testing our main hypothesis (interested readers can perform these 

using the provided data sets).  

We note two observations, though: (1) Reflecting the typical misinformation effect, 

memory performance is worse (i.e., showing more misinformation endorsement or less 

accuracy) in all ten direct comparisons between the control and standard misinformation 

conditions; as a rough impression of an overall effect size, the average performance difference 

is 16 percentage points. (2) There is no such clear-cut pattern when comparing the standard 

and double misinformation conditions. Descriptively, performance with double 
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misinformation is worse (relative to standard misinformation) in Exp. 1, somewhat better in 

Exp. 2 and about equal in Exp. 3. According to our analysis in the introduction, this is not 

surprising: With two opposite mechanisms likely at work with double misinformation 

(multiple chances to be misled vs. misinformation neutralisation), the condition-level effects 

probably are variable mixtures of their respective effects; sometimes one mechanism 

dominates, sometimes the other. We provide more convincing evidence for this idea in our 

next set of analyses.  

The effect of double misinformation depends on misinformation availability: An item 

analysis 

To recap, our key idea developed earlier was that the impact of double misinformation 

is not a mere amplification of the standard misinformation effect. This may happen at low 

levels of misinformation availability (allowing the multiple chances mechanism to operate). 

With increasing misinformation availability, however, the neutralisation mechanism comes 

into play and increasingly overshadows the impact of the multiple chances mechanism, such 

that at some point the net gains in the misinformation effect due to multiple chances transition 

into net losses due to neutralisation. This translates into the testable prediction that net 

changes in the misinformation effect (i.e., net gains with double misinformation relative to 

standard misinformation) should be negatively correlated with the availability of 

misinformation items.3 By contrast, if double misinformation does not affect the size of the 

                                                           
3 Note that a negative correlation is expected for both operationalisations of the misinformation effect, that is, in 

terms of misinformation endorsement or accuracy (of original event memories). While these two dependent 

measures themselves are inversely related (more misinformation endorsement implies less reporting of original 

event items, except in rare studies where participants are explicitly instructed to report both; e.g. Belli, Lindsay, 

Gales & McCarthy, 1994; Blank, 1998), crucially, the associated misinformation effects are not. This is because, 

for misinformation endorsement, the misinformation effect is computed as misled minus control performance (as 

misinformation endorsement is expected to be higher in the misled condition, e.g. MIE = 35%misled - 5%control = 

30%), whereas for accuracy the difference is computed in the opposite way (as it is accuracy in the misled 

condition that is supposed to be lowered if misinformation has an effect; e.g. MIE = 85%control - 55%misled = 

30%). This guarantees that the size of the misinformation effect is always positive (if misinformation does 

adversely impact remembering) regardless of its operationalisation (i.e., via misinformation endorsement or 

accuracy). Following on from this, any predictions regarding differences in the sizes of misinformation effects 

(such as the current prediction of a negative correlation between misinformation availability and net changes in 

the misinformation effect) are operationalisation-independent and consistently in the same direction as well. 
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misinformation effect in this way (e.g., if it merely increased it overall, as with repeated 

misinformation), then no such negative correlation is expected.  

We tested this idea in an item analysis, making use of the natural variation of 

misinformation availability (e.g., due to differences in salience) across items in Exps. 1-3. To 

estimate misinformation availability, we used misinformation endorsement in the standard 

misinformation condition (as measured by recognition, which is less cue-dependent and 

therefore a better indicator of availability4) as a proxy. This is unproblematic: while the two 

measures are not identical (because available misinformation may not always be endorsed in 

the test; i.e., endorsement slightly underestimates availability), they are clearly highly 

related.5 We can then correlate these estimated misinformation availabilities for different 

items with the respective net changes in the misinformation effect as illustrated in Table 1 

(operationalised in terms of either misinformation endorsement or accuracy).  

One difficulty in this analysis was that both misinformation endorsement and accuracy 

rates differed as a function of type of test (i.e. recognition vs. recall) as well as procedural and 

design differences in Exps. 1-3. Therefore, we calculated the correlations separately for each 

type of test and experiment and then integrated and tested them at an aggregate level, using a 

mini meta-analysis approach.6 As before for the results presented in Table 3, misinformation 

                                                           
4 Moreover, a pragmatic reason for using recognition was that all three experiments used recognitions tests but 

not all used recall tests (also the recall tests used differed – cued recall in Exp. 1 and free recall in Exp. 3).  
5 Also, any underestimation (or overestimation, for that matter) of item availability would not change the nature 

of the expected correlations with the net misinformation effect changes as set out in Table 2 – it would mainly 

change the constant but not the slope of the regression line. Finally, any unreliability due to using a proxy for 

item availability would work against finding the presumed relations, limiting the risk of false alarms.  
6 We largely followed the procedure detailed in Hedges and Olkin (1985; pp. 229-231), with two adaptations: 1.   

because recognition- and recall-based correlations in Exps. 1 and 3 are statistically dependent, we first combined 

(i.e., averaged after z-transformation and then re-transformed the average into r) them into one correlation for 

each study and then aggregated the correlations across the three experiments; this is a conservative procedure, 

because it ignores the non-redundant contributions of the recognition and recall data; 2. as it was impossible to 

calculate weights for the Exp. 1 correlations (due to insufficient degrees of freedom), we calculated unweighted 

aggregates. – Due to the complex nature of these meta-analytic tests, we could not derive straightforward power 

estimates. As an (albeit imperfect) substitute, however, we can calculate the post hoc power of a simple one-

tailed correlational test (α = .05) using the 18 black data points shown in Figure 1 (i.e., ignoring the differences 

between experiments). The power of finding the r = .69 correlation represented in Figure 1 was 1-β = .96; when 

using accuracy to operationalise the misinformation effect (white data points in Figure 1), the corresponding 

values were r = .70 and 1-β = .97. 
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endorsement rates used in this analysis reflected endorsement of either version of the 

misinformation pertaining to an item.  

The resulting item-level correlations are shown in the left part of Table 4 and support 

our prediction: All correlations between misinformation availability and the net changes in the 

misinformation effect (whether operationalised as changes in misinformation endorsement or 

changes in accuracy for original details) are very strongly negative, and both aggregated 

correlations are statistically different from zero (misinformation endorsement: z = 2.23, p = 

.013; accuracy: z = 1.84, p = .033; both one-tailed).  

Correlations, however, do not tell us anything about the absolute level of the effects. 

To get an idea about the ‘tipping point’ at which net increases transition into decreases, we 

included all data points in one graph (Figure 1). This graph shows regression lines that cross 

the abscissa at a misinformation availability level of almost exactly 50%. Below this level, we 

find that the misinformation effect increases with double misinformation (reflecting the 

primary operation of the multiple chances mechanism), whereas it (mostly) decreases at 

higher levels (reflecting the operation of misinformation neutralisation). Overall, these 

findings strongly support the ideas put forward in the introduction (two opposite mechanisms 

at work in the case of double misinformation), further elaborated here along the lines of 

misinformation availability and tested in our item analysis.  

A control analysis. An additional analysis addressed an ambiguity of our 

misinformation availability measure.7 Remember that we used misinformation endorsement in 

the standard misinformation condition as a proxy for misinformation availability. Now, 

strictly speaking, performance in this condition does not depend solely on memory for the 

misinformation but also on memory for the original details. Specifically, a strong original 

detail memory may lead witnesses to reject available misinformation on the test; therefore, as 

                                                           
7 Thanks to Bob Belli for pointing this out. 
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discussed earlier, misinformation endorsement may underestimate misinformation 

availability. On the other hand, people may endorse misinformation despite knowing the 

original detail (see McCloskey & Zaragoza, 1985; Oeberst & Blank, 2012; Polak, Dukała, 

Szpitalak & Polczyk, 2016), and consequently this underestimation may not be dramatic. In 

any case, this link to original item memory leaves the possibility that the results presented so 

far only partly reflect the influence of misinformation availability, and that the availability of 

original details may be an additional influence at work here. 

Fortunately, we were in a position to test this idea. The no misinformation control 

conditions in Exps. 1-3 provide a direct and uncompromised measure of original detail 

availability (again using the data obtained with the recognition tests, following the same logic 

as for misinformation availability). This, in turn, allowed us to re-examine the relation 

between misinformation availability and net changes in the misinformation effect while 

controlling for original detail availability. We used simple correlations on the basis of the data 

points in Figure 1 as a starting point (r = -.69 and r = -.70, both p < .001, one-tailed, for the 

misinformation endorsement and accuracy operationalisations of the misinformation effect, 

respectively; coincidentally, this also corroborates the findings obtained with our mini meta-

analysis approach). In a second step, we then computed partial correlations between these 

measures controlling for the contribution of original detail availability8 (which was itself 

slightly negatively correlated with misinformation availability; r = -.28, p = .26). This left the 

above correlations essentially unchanged, rpartial = -.66 and rpartial = -.69, respectively, both p < 

.01. In summary, this additional analysis alleviates potential concerns about the role of 

                                                           
8 A precondition for a partial correlation analysis is that all involved variables (and particularly the control 

variable, i.e., original detail availability) show sufficient variance to make the analysis worthwhile. This was the 

case for all involved variables; original detail availability: range = 13% - 93%, SD = 30%; misinformation 

availability: range = 13% - 87%, SD = 26%; net MIE change (misinformation endorsement): range = -33% - 

50%, SD = 22%; net MIE change (accuracy): range = -21% - 50%, SD = 19%. 
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memory for original details and increases our confidence in misinformation availability as the 

main variable underlying the opposite effects of double misinformation.  

Noticing contradictions reduces the misinformation effect: Additional evidence 

In Exps. 2 and 3, we had included additional measures and conditions to directly test 

the idea that noticing contradictions between pieces of misinformation reduces the impact of 

this misinformation. We had asked participants if they had noticed any contradictions 

between the two statements, and to name them. This enabled us to (a) determine, for each 

critical item, the percentage of participants who had noticed, and correctly described, the 

contradiction between the two pieces of misinformation (in the double misinformation 

condition), (b) correlate these percentages with the net change in the misinformation effect as 

in the preceding item analysis, and (c) integrate these correlations across experiments using a 

mini meta-analysis approach as before (see footnote 6). We expected to see a reduced 

misinformation effect for items for which many contradictions were (correctly) reported. 

Indeed, this was the case (see the correlations in the right-hand part of Table 4); the 

aggregated correlations fall just short of the conventional significance criterion (z = 1.54, p = 

.062 for misinformation endorsement; z = 1.64, p = .051 for accuracy, both one-tailed; but 

keep in mind that these aggregate tests are conservative, see footnote 6).  

Moreover, noticing contradictions was (descriptively) linked to misinformation 

availability, as would be expected: misinformation neutralisation due to noticing 

contradictions is only possible if both contradictory pieces of misinformation are available. 

The aggregated correlation across Exps. 2 and 3 was r = .61 (z = 0.99, p = .160, one-tailed), 

although the slightly weaker correlation (compared to the correlations in Table 4) suggests 

that noticing contradictions is not entirely explained by misinformation availability and both 

make independent contributions to the reduction of the misinformation effect.  

Finally, remember that Exps. 2 and 3 included a fourth condition in which the same 

piece of misinformation was repeated. This condition controls for the multiple chances to be 
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misled mechanism because it gives people two chances to be misled, just as in the double 

misinformation condition, but with the crucial difference that the misinformation is not 

contradictory but merely repeated. Consequently, any difference in the misinformation effect 

between this condition and the double misinformation condition points to the operation of the 

neutralisation mechanism; specifically, the misinformation effect should then be smaller in 

the double than in the repeated misinformation condition. This was true in all six comparisons 

shown in Table 3, even though only one of the individual tests was significant (Exp. 2, 

misinformation endorsement in recognition; t = 1.86, p = .034, one-tailed). Aggregating the 

outcomes of three tests (Exp. 2 recognition, Exp. 3 recognition and recall)9 for each 

operationalisation of the misinformation effect yields z = 1.87, p = .031, for misinformation 

endorsement and z = 1.45, p = .074, for accuracy (both one-tailed).  

Discussion 

To summarise, our research demonstrates that multiple, mutually contradictory 

misinformation has its own dynamics – it triggers a flexible but predictable combination of 

effects: there is an enhanced misinformation effect when misinformation availability is low 

(due to multiple chances to be misled), but the misinformation effect is attenuated with high 

misinformation availability (due to misinformation neutralisation/noticing contradictions; we 

provided direct evidence for this in additional analyses).  

Both of these effects have their counterparts in standard misinformation research. 

Specifically, Zaragoza and Mitchell (1996; see also Foster, Huthwaite, Yesberg, Garry & 

Loftus, 2012; and more generally Unkelbach, Koch, Silva, & Garcia-Marques, 2019) showed 

that repeatedly presenting (the same) misinformation enhances the misinformation effect; this 

                                                           
9 This aggregation followed the extended inverse normal method described by Hartung (1999); we aggregated 

the two dependent tests first (Exp. 3 recognition and recall; taking the correlation between these measures into 

account) and then combined this combined test statistic with the Exp. 2 test result.  
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corresponds to the multiple chances to be misled mechanism, and is also operative in our 

repeated misinformation condition.  

Misinformation neutralisation has its counterpart in post-warnings about the presence 

of misinformation (e.g., Blank & Launay, 2014; Higham, Blank, & Luna, 2017; Karanian et 

al., 2020; Wyler & Oswald, 2016) and in research using explicit corrections of 

misinformation (Braun, Zaragoza, Chrobak & Ithisuphalap, 2021; Crozier & Strange, 2019; 

Rich & Zaragoza, 2016), and generally links to the role of credibility in misinformation 

research (e.g. Echterhoff et al., 2005; Greene, Flynn, & Loftus, 1982; Leding, 2012; 

Underwood & Pezdek, 1998; Walther & Blank, 2004). It seems that noticing contradictions 

between different pieces of misinformation can undermine the credibility of this 

misinformation (and thereby reduce or even eliminate its effect) in the same way as explicit 

post-warnings and corrections do. Additionally, as argued in the introduction, noticing 

contradictions may prompt participants to check their memory for the respective original 

detail, leading to the same type of retroactive facilitation that others have observed in the 

standard misinformation paradigm (e.g. Putnam, Sungkhasettee & Roediger, 2017).  

Further elaborating along the lines of the neutralisation mechanism, it is an intriguing 

implication of the present findings that the effect of misinformation may be undone not only 

by corrections and warnings but simply by more misinformation. This becomes intuitive 

when we extend beyond the simplest case of double misinformation (which we implemented 

in our experiments as a starting point). Taking up again the numerical example from our 

introduction (where an assumed 20% availability of each piece of misinformation resulted in 

a 4% [20% * 20%] potential for neutralisation to come into play): with triple misinformation 

(and the same availabilities), the neutralisation potential rises to 13%, as there are three 

possible contradictions that could be noticed (between misleading details A and B; A and C; 

and/or B and C), plus a remote possibility (at these availabilities) of simultaneously noticing 

the contradiction between all three misleading items. With quadruple misinformation, the 
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neutralisation potential further increases to 28% (6 possible two-way contradictions, plus 4 

three-way and 1 four-way contradictions), and with even higher numbers of mutually 

contradictory misleading details noticing at least some contradictions becomes almost 

inevitable.  

In consequence, reductions of the misinformation effect due to misinformation 

neutralisation become much more likely than increases due to the multiple chances 

mechanism (which are only to be expected if only one of the mutually contradictory 

misleading details is encoded/remembered at a time). More generally, then, this leads to the 

counterintuitive expectation that the more (mutually contradictory) misinformation you get, 

the less it will influence your memory; this is a testable prediction. If confirmed, such a 

finding would pose a strong challenge for all interference-type explanations of the 

misinformation effect (see review by Belli & Loftus, 1996), which should principally predict 

stronger misinformation effects with more interfering material. To conclude, exploring the 

impact of multiple misinformation provides interesting new perspectives for research.  
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Table 1 

Hypothetical misinformation effects (MIEs) as a function of misinformation (MI) availability 

(numerical illustration) 

 Misinformation availability 

 low medium high 

(1) MIE (standard single MI)1 20% 45% 70% 

(2) MIE (multiple MI) 35% 45% 55% 

Net MIE change: (2) – (1) +15% 0% -15% 

1 The MIE always compares a misinformation condition (standard or multiple) to a control 

condition without misinformation, and can be operationalised either in terms of MI 

endorsement (e.g., 50% in the MI condition minus 5% in the control condition = 45% MIE) or 

in terms of accurate remembering of original event details (e.g., 90% accuracy in the control 

condition minus 45% accuracy in the MI condition = 45% MIE).  
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Table 2 

Critical items as counterbalanced across the full set of conditions in Exp. 2 

Counter-

balancing 

group 

Control1 Standard 

misinformation 

Double 

misinformation 

Repeated 

misinformation 

1 (Person crossing 

the road) 

Black car 

indicating right 

Peach2 / silver3  

car colliding 

Garbage truck / 

garbage truck 

passing 

2 (Car colliding) Garbage truck 

passing 

Black car 

indicating right / 

not indicating 

Woman / woman 

crossing the road 

3 (Black car) Woman crossing 

the road 

Garbage truck / 

delivery van 

passing 

Peach / peach  

car colliding 

4 (Traffic passing) Peach car 

colliding 

Woman / child 

crossing the road 

Black car 

indicating right / 

indicating right 

1 Critical details in the control condition were either omitted or referred to neutrally in both 

‘eyewitness accounts’.  

2 [Bold print] Misleading detail provided in the first (Mary’s) account. 

3 [Italics] Misleading detail provided in the second (John’s) account. 
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Table 3 

Mean (SE) Memory Performance for Critical Details in Different Conditions in Experiments 

1 to 3 

 Control 
Standard 

Misinformation 

Double 

Misinformation 

Repeated 

Misinformation 

RECOGNITION 

Misinformation Endorsement (%)    

Exp. 1 31 (7) 43 (8) 62 (8) --- 

Exp. 2 28 (6) 55 (6) 40 (6) 57 (6) 

Exp. 3 24 (4) 34 (5) 38 (5) 46 (5) 

Accuracy (%)     

Exp. 1 69 (7) 57 (8) 38 (8) --- 

Exp. 2 38 (6) 30 (6) 37 (6) 27 (6) 

Exp. 3 47 (5) 34 (5) 30 (5) 25 (4) 

RECALL 

Misinformation Endorsement (%)    

Exp. 1 (cued recall) 10 (5) 43 (8) 58 (8) --- 

Exp. 3 (free recall) 4 (2) 12 (3) 15 (4) 15 (4) 

Accuracy (%)     

Exp. 1 (cued recall) 71 (7) 45 (8) 33 (7) --- 

Exp. 3 (free recall) 27 (5) 18 (4) 19 (4) 14 (3) 

Note. Misinformation endorsement is defined as endorsement of either of the mutually 

contradictory pieces of misinformation regarding a specific critical item.  
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Table 4 

Correlations (Across Items) of Misinformation Availability and Noticing Contradictions with 

Changes in the Misinformation Effect (MIE) in Experiments 1 to 3 

 Misinformation Availability – 

Change in MIE 

Noticing Contradictions – 

Change in MIE 

 Misinformation 

Endorsement1 

Accuracy1 Misinformation 

Endorsement 

Accuracy 

Exp. 1 (recognition) -.80 -.80 --- --- 

Exp. 1 (cued recall) -.90 -.94 --- --- 

Exp. 2 (recognition) -.97 -.86 -.41 -.86 

Exp. 3 (recognition) -.90 -.86 -.91 -.58 

Exp. 3 (free recall) -.84 -.79 -.96 -.88 

Aggregated -.92 -.86 -.80 -.82 

1 Misinformation Endorsement and Accuracy refer to different operationalisations of the 

misinformation effect. 
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Figure captions 

 

Figure 1 

Net change in the misinformation effect (MIE; operationalised as either misinformation 

endorsement or accuracy with double misinformation compared to standard misinformation) 

as a function of misinformation availability. Positive (negative) changes mean that the 

misinformation effect is larger (smaller) with double misinformation. 
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Figure 1 
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